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YOU ARE THE LAW!

by Kurt Saxon

Lue Lo budget cuts a Missouri sheriff's department clo-
ses down al 5 pm. Callers get =z recorded message saying,
1in effect, "Defend yourself zs best vou can until tomor-
row".

Violent crime rose 12% in 149da.

'risons are so crowded, thousands of eriminal psyCno-
tirs are given early parole. Cases of murder, rape and
vwvery other vicious crime have been reported as a direct
result of loosing these animals.

Mental institutions are so selective that an applicant
has to prove his eligibility by killing at least one of
the examiners. 'he fellow who %illed 21 McDonald's custo-
mers a couple of years aco had been refused mental help
just a few days previous Lo the massacre because he seemed
in pretty good shapoe, all things considered.

Most pollice agencies zre understaffed, overworked and
their officers prone to battle fatigue. It is increasingly
hard to get a cvollar put away for the period determined by
his offense. officers often igncre crimes they feel our
Likeral courts would allew to be plea-bargained out of the
aver—-crowded docket. There are even cases of cops ignoring
@ mugging while staked out for a large drug bust. So you
can actually be attacked, robbed, raped, maimed or killed
wlhile a cop looks oh.

Lrugs have become such a Eixation with our lawmen Lhat
their suppression has effectively emasculated pplicve sworn
to "Protect and Serve'. Besides, every cop who makes 3
drug bust is, In effect, working for the druy dealers.
lheir valiant, though counterproductive efforts serve only
ta drive up the prices of drugs. This greally increases
your chance of being mucged cr burglarized by loscrs need-
ing more money for a Cix.

The only solution to Lhe drug problem is total legali-
Zzation. This would take the profit from the Lrade. The
losers who prey on society to support their habit could
then destroy their already Inferior brains at little cast
and no danger to the taxpaver.

Why should billions be taken from our economy by the
Drug Enforcerment Agency, Junkies robbing to supporl their
habit and courlt Lime? Who cares if a loser, born Lp no
purpose, destroys his brain? Wouldn't yvour child bé less
likely to get on drugs through peer pressure if one of
his already hoolked peers had nothing to gain? And would-
n't you rather a junky blow his mind with aver-the-
counter narcotirs than waim or kill you or one of your
loved ones for the money te buy from a pusher?

Our greabk-crandparents could buy any narcotic over-the-
counter. Drug-induced crimes were Lton rare bto document .,
Drug addicts not only had no need to prey on society to
support their habit but they zoon died, taking their in-
ferior selves out ¢f the gene paal.

Now, bables are born showing withdrawal sympbkoms. Hun-
dreds of thoussnds of degenerales are bresding like rats,
both out of icnorance and to gel more Aid to Dependent
Children so as bto buy more drugs,

The Secret
Secret Agent’s
Lab!

Just imagine you were the
real 0O07. After saving your
Country a dozen times, you are
in disgrace. This is is be-
cause, at a party, you gave
the gueen a plavyful goose,
causing her to spring into the
punch bowl. So you were fired.

No longer the clever gad-
gets, the fancy and lethal
cars. And all those girls? Now
even Moneypenny won't give you
a tumble. Foor baby.

But you've still got all
those enemies you've made dur-
ing 80 many movies. You are
now cut off from MI-5 and cn
your own, Now you'll have to
equip yourself to survive and
defend your nation. Unauthori-
zed and even forbidden to en-
gage the faoe, you must keep
your activities secret from
police, landlords and especi-
ally relatives living with
}'Du w

0f course, while making all
¥our own weapons, you'll need
a Cover story to explain wour
workshop and lab, Aside from
the other volumes of THE POOR
MAN'S JAMES BOND, I advise
vyou to get GRANDDAD'S WONDER-
FUL BOOK OF CHEMISTRY and all
the volumes of THE SURVIVOR,
With all this information, you
will be able to create an ars-
enal while leading others to
think you were only trvino out
the old formulas and crafts.

Although the chemistry book
shows how toc make many caom-
pounds from simple, easy to
get chemicals, you may want to
order many chemicals and 1ab
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This was exemplified on a recent Zhnil Danahue show.

stace wzs crowded with cribs of "boarder babies™. These

were the pitiful ofspring of junkies wnc were too far

gone to care for thelr socially doomed young. "What to do

aboput the situation?" was the thems of the segment.

Somehow, a rational caller got through who said that
all their mothers should undergo mandatary steril:zation.
Phil moved on without addressinc himself to the only real-
1sb1C solution suggested, Nor dic any in his audience re-
fer to it. Bath Phil and h:is entire studic audience seemed

) pEL1EVEe Thiat Soretning’ snould oé ‘acne Lo help those’
uined qhildren. Of course, nothing could be done, but
reventing more of the same was out of the guestian,

20 more women will have more ru-ned babies, They will
1so spread AIDS through dirty needles and prostitution
nd have more babies while Phil and his Liberal audience
ammer their impotent sympathy.

But I digress. Cetting back to the sub ject of vou, the
rivate citizen neing the law, is my purpocse. )

Mot too long age, officers engaged in puklic relations
ould lecture civilians on how to keep from Eeing injured
y_sucigl predaters. Their advice was non-resistance,

Jave him what he wants and he may not hurt you",

This no longer holds true, Increasingly, more predators
re Lhose prematurely released [rom nuthouses and prisons.
hey are criminally psychotic and consider the bodily in-
ury of their victims the icing on their cake. They have
5> Eear of punishmenl since they are used to prison or
Ve papers saying they are mentally ill and sa are not
esponsible. Sao why shouldn't they tear vou to pleces aft-
r they've gotten vour wallet or raped vou?

bne argument against resistance ta the mutger, armed
sbber aor rapist is that a show of counter—foreo might
1ke him mad at you. Buk, Dear Hearz, is not a monsler
nrea?eninq vour life already mad at vou?

Tkls brings to mind a classic news account of 3 rape,
~fore the word "rape" was in common use. "He beat her Uup ,
~coked her teeth out, threw her downstairs, breasking her
=}, and then attacked her". -

Gett%ng back to yopur being the law; yvou've heard af the
=rm "Citizen's Arrest"”. This means that a citizer witnes-
i1y a crime where Lthere are no police present is legally
npowered to arrest the lawbreaker. Such arrasts have only
=en made 1n the case of non-violent offenders, I*ve never
*ard of a mugger ot rapist keing treated to 3 citizen's
rrest. Even so, if the citizen making the arrest failed
1 "read him his rights" would not he be released?

So ﬁnrgpt cltizen's arrests, Also, don't be baothered by
1 objections to taking the law into your own hands. When
U are confronted by an assailant you are the law. More-—
/er, 1in anticipation of being forced to zct against an
‘tacker, go armed. '

With your chances of being a victim going up all the
ime, the penalties for carrying 3 concealed weapon become
255 important. Even so, as a California police captain
>ld me years aga, "Better to be ‘udged by twelve than
arried by six". Besides, if you aren't accustomed to be-
nig searched, how would carrying z cencealed weapon make
U more likely to be searched?

As the crime rate rises, the Liberal wmedia continues to
ntimidate the citizen who would exercise his duty to eli-
inate predators. Bernhard Goetz is still being tried for
hoating four vermin, Berny's cnly crimes were in not kKil-
ing them all and in then giving himself up.

A lesser crime was in his pleading self-defense. 1 hate
hat term. If you limit your action to defense, which he
idn't, an attacker can break through your defense. The
dea 1is to attack with the intention to maim or kill your
Ttacker.

What most people don't realize 1s that a mugger, rap-
st, burglar, etc,, chooses his victims for their vulnera-
ility, He's not a challenger. He deoesn't want any resis-

The
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suppl ies ready-made. Your best
source is the hobby chemical
companies advertizing in the
classifieds of Fopular Science
and Popular Mechanics,

0f course, such companies
have removed just about all of
the oxidizers like the chlor-
ates and nitrates, plus acids
wne B anvthinz.elcea o iLT
do damage with. Eut they do
aoffer the full range of lab
eguipment such as rubber tub-
ing, glass tubing, retorts,

flasks, test tubes, etc., that
you may not want to take the
trouble to make yoursel?,

An even better source for
chemicals is vour local phar-
macy. It would be best if it
Was one rnear a hosplital, as
they usually have more chemil-
cals In stock, such as strong
ammonia, formaldehyde, etc.

You don't just walk up to
the pharmacist with a list of
chemicals and lab gear. Most
of his time is spent filling
prescriptions and he makes a
good living at it. He would
make a profit ordering chemi-
Cals and labk gear for you but
not enough to interrupt his
routine. So you have to be
verv clever and get to his
ego and also his unorthodox
interests.

Every pharmacist is some-
what of a mad scientist in
his cown fantasies., You must
get him to accépt vour own in-
terest in weird projects with-
out arousing any sSuspicion or
taking up toc much of his
time.

You start by saving a few
cheery words to him on a
couple of occaslons when vau
see ha's not too busy. Most
pharmacists are really nice
guvs but if he's just an aold
poop, go on to the next one.

Your best bet is to show
him a copy of GRANDLAD's WON
DERFUL BOOK (QF CHEMISTRY, esp-
eclially the section on chemi-
cal magic, Tell him you are
interested in stage magic with
chemicals but don't krow how
to get the chemicals. You may
even loan him the book. At any
rate, it will be vour best
smokescreen, giving you a le-
gitimate, if odd, excuse for
wanting just about any chemi-
cal you feel a need for.

Frr—u L #
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tance. A counterattack i1s usuzlly the only way to Keep
ror being victimized. And that usually means any faorm of
counterattack.

A predator bent on gain from someocne he considers weak=-
er will change his mind quickly if attacked by his wvictim.
After all, he doesn't want to press chargee against a vic-
~im. Mor does he want to explain a wound which has to be
reported to the pelice. In mast cases, he simply can't af-
“ard resistance toc any degree.

Even so, the media still warns against counterforce ag-
ainst attackers. Last week a Little Rock TV station did a
report against stun guns by Doug Hurst. The argument was
that the stun cun wasn't effective against everyone and it
would take about three scconds to immobilize an attacker,
the inference being that the attacker could disarm a smal-
ler person in those three seconds.,

That was nonsense. Anyone unaffected by 50,000 volts is
Erom another planet. Even a 35,000 volt stun cun will stop
an attacker instantly. And sure, aone can do a lot in three
seconds, But the stun gqun immobiliZzes instantly and Lhe
longer the contact is maintained, the longer the attacker
will be immobilized. So simple caontact will make an at-
tacker helpless. If the contact is maintained for from
three to five seconds, the attacker will be paralyzed for
From four ta eight minutes. In that time you can handcuff
him and take his wallet. (Spoils of war).

One thing to %eep in mind is to never threaten a mugger
aor any other attacker. Use on him whatever ycu have. In
most cases he would run. But if your weapon EBeems puny or
it he has a longer reach, you might not be able Lo do as
much damage to him as if you take him unawares.

Actually, any harm you can do ta an attacker will be
very likely to rcause him to flee. We're not concerned with
"stopping power" here. Stopping power usually applies to
an assailant dedicated to harming vou as an individual. He
mav be a doped-up psycho bent on rape or mayhem for ilLs
¢wn sake. In that event you might as well do as much dam-
age as You Can since you are at risk regardless of your
pehaviar,

In most cases concerning junkies, taney are rot high.
They want money for a fix and are hurting. They don't want
any more pain., A ,22 Stinger, z stab wound from a knife
pen or even a “Key Buddy” knife will be sufficient.

Last week I was gratified by a caller who told me I may

have saved the lives of his wife and himselZ, He told me
they were in a foreign country and were accosted by a
knife-wielding punk who demanded their money. The caller
had one of my fangs in a narrow pocket he had had his wife
sew beside his wallet pocket., The fang pocket was snug
enough to retain the cap as the fang was withdrawn,

The caller removed the wallet and fang at the same time
and as he handed over the wallet he shoved the potassium
cyvanide lvaded fang into the punk's stomach,

As expected, it had registered in the fool's mind that
something had been dane to him. He paused mamentarily to
see if he was hurt. The caller estimated that 1t took only
from four to six seconds for him to drop dead, As it hap-
pened, police were nearby and took the body away, assuming
the robber had had a heart attack, The caller wasn't held.

But the caller was sure, from the demeancr of the punk,
that had he not been fanged he would have stakbed them
both., The police were there only by coincidence.

Aside from being able to destroy vermin who might be a
threat to you, you ought to reach out as a responsible
protector of your community. If you are at loaose ends, you
ought to become a cop. Failing that, there is always the
National Cuard. At least join your local neighborhood
watch. Without a sense of community responsibility you
won't count for much in the long run.
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A sure way toc get lab gear
and even a pretty fair assort-
ment of chemicals is to call
up highschool and college
chemistry lab teachers, after
Flass. T'ell them you are look-
ing for seccond-hand lab gear

and would appreciate it 1if
they would tell vou if they
knew of any graduating stu-
dents who might wish to part
with their old lab gear. I've
come upon good buys from ex-
chemistry students who were
through with their equipment.
It's usually just taking up
space and they are glad to get
rid of it for very little.

Teachers are cften very
helpful on behalf of such stu-
dents and also, one might even
have some school lab gear that
has been replaced with new
equipment. You might also ask
the teachers where to buy lab
gear and chemicals,

Another way is to put an ad
in your local newspaper's
classifieds under "Wanted".
Example, "Wanted: Beginning
chemistry student wants second
hand lab gear and chemicals.
(phone)". You might also tack
such an ad on highschcool and
college bulletin boards.

If you put your mind to it
you can gradually accumulate
all the lab gear and chemicals
you want. But just to prepare
you for the time when you mav
have to make your own lab gear
you should learn to make all
the practical lab gear you can
from ndds and ends.

The following calls for a
1ot 0of glass and rubber tubing
which is easy to get from any
pharmacy or chemistry cata-
logue. Even so, copper tubing
in various sizes from your lo-
cal hardware store can often
be substituted for glass tub-
ing. Most glass tubing is used
for leads from stoppers to
which rubber or plastic tubing
is attached. To bend copper
tubing without crinkling, vou
fill the tubing with sand.

Regular corks of all sizes
can be bought from any large
hardware store. The cork is
drilled to snugly accommodate
glass or copper tubing,

Flastic tubing can also ke
bought from the same hardware
store in all sizes. It is al-
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COPS TURNTHUMBS DOWN
ON INTELLIGENCE

by Kurt Saxon

In my last editorial 1 stressed the fact that as our
system degenerates, the police will be even less able to
protect the public. It was not an anti-police article.
Howaver, even though the police are increasingly unable to
protect the public, they wegre greatly offended by my

e Bepartment of Jolice
Town of Hillsborouoh

®ffice of the Uhiet
. 1600 Flonbunds Avenise
e o June B, 1987 HilIlhﬂm:::l.n[',.Mm.h
(A0T) 3796018

Atlan Formularies
B.O. Boex 127
Harriton, AR 72601

Centlemens

[ Just receiveda copy of Volume 6, Mumber 4 of your publication
entitled The Survivor.

| have never read a more sick, debased piece of junk in my life.
FPeople whoe promete such ansrchy and lawlessness are exactly
what Is wrong with this country today.

This ls one police department that does not shut down at 5:00 p.m.
and never will, I resent your slap in the face to professional
law enforcement,

1 demand that you remove my name from your malllng list

immediately. 2?
William & Key

Chial af Police

%y
of Fcoma

Atlan Formularies
F. Q. Boxr 3127
Harrison, AR 72601

Office of

City Attorney

June 13, 19AR7

Attention: Kurt Saxon

Gentlemean:
I don't know how you obtained my name and address, but demand

that you remove me from your mailing list immediately. Be
further advised that any redissemination of my pname and
address is offensive to me and constitutes an invasion of my
privacy.

Sincerely,

# Bludadl~

K. B. Gerhardt
Assistant Clty Attorney

“”ﬂﬂ‘“ﬂ-ﬂhitﬂlﬂ!n?ﬂuhtﬁhuthm-ihuunmgunumr
{206 ) S94- 5887
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most as good as rubber tubing
but tends to go limp with any
heat, This can be remedied by
tying a string around the

drooping secticn and suspend-
ing it up away from the heat.

WORK TABLE

You can't properly organ-
iZze your projects without a
suitakle work table. Any old
table will do as long as it's
sturdy so0 it doesn't wobble.
You can get such a table very
Cheaply from vour local junk
shop, Good Will or Salvation
Army store.

You'll need a round hole
in the table to accommodate
the top hzalf of a gallon jug
used as a sink. You can also
use an oblong gallon can. If
a Jug, make the hole slightly
smaller than the diameter of
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Atlan Formularies E -
P. 0. Box 327 £ 2 June 25, 1987
Harrizson, AR 72601 - .
Gentlemen: POSTAL INSPECTOR

A copy of THE SURVIVOR, Volume 6, No. 4, was received by Chief Robert K.
Goodnight, P, 0. Box 18, S211s, AZ BS5634, Chief Goodnight of the Tohono
0'0dham [ndian Reservation called my office stating that he found your

publication aobjectiorable d4n that 4t contained dinformation about
violence, mayhem, and death, &s well as advertisements for Jlethal
Weapons.

In view of the foregoing, and at the request of Chief Goocdnight, it is
asked that you remove his name from your mailing 1ist. Thank you for
your anticipated cooperation regarding this matter.

Sincerely, /}
/

stal Inspector
P. 0. Box 20666
Phoenix, Al E5036-C65E
{602} 223-366E

ATLAN
FORMULARIES

PO, BOK 327, HARRISON, AR 72601

Lt. Gardon A. Bowers
272 E. Clive Ave.

Burbank, CA 91502

POSTMAN
H Addresses Has Moved Plsass
Leave With Current Occupant

vedd MAw e &V ATS

Aime e A PUlir <

PogLicardw
32 MWD
Gmb.w A Focioe 3

In the '60s several police off icers wera maimed or
killed by improvised weaponry directed at them by radi-
cals. Their main danger lay in the fact that they had no
knowledge of improvised weaponry. They couldn't recognize
an improvised weapon until it blew up in their faces.

When I enlarged "The Militant's Formulary" and retit-
led it "The Poor Man's James Bornd” I sent brochures on it
to several thousand police and fire chiefs. Most of them

realized the importance of being able to recognize impro-
vized bombs and such and their common components. Thus,
vhen searching a radical's person, vehicle or home, if he
was carrying or making such weapons, the police would
know it.

Some police chiefs believed I was some sort of radical
myself so they called the Eureka, CA PD. Chief Shipley
then prepared the following letter to assure them that I
was on their side.

PODR MAN'S
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the jug. If a can, cut about
a half inch down at the rCor-
ners and bend cutward so the
flaps will rest on the table
top.

To cut the hole, first
drill a hole through and then
use a kevhole saw to cut the
shape yvou choose,

To cut the jug in half see
the bottle cutter further a-
long. Smooth the edges with a
file or emery paper.

Put a one~hocle stopper or
cork into the neck of the jug
or can with a length cof plas-
tic or rubber tube leading in-
to a waste bucket,.

Ls illustrated, shelves at
the back will finish vour 1lab
table. They can be a set of
book shelves, also bought very
cheaply second-nand or can be
ouilt with 1 x 12 inch scrap
lumber.

GRAVITY WASH BOTTLE

This will give you a steady
stream of water and is easy to
rEfill u

You will need a gallon Jjug
with a #6 1/2, two-lole rubber
ar cork stopper. (Cork stop-
pers can be drilled to accom-
modate glass or copper tubing.
Rubber stoppers are better and
are sold by any hobby chemicazal
supply company. But in a pinch
cork stoppers will do).

Ta complete the wash bottle
you'll need a plastic funnel,
rubber tubing, glass tubing
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This is a copy of the letter sent out by
Chief C.R, Shipley, of the Eureka Police
Uepartment to civil autherities who enquire
about "The Poor Mon's Jomes Bond" and its

author .

In regard to your inguiry about Mr, Kurt Saxon, Mr.
Saxon, aka Don Sisco is a permanent resident of the City
of Eureka, He has authored several books on various
subjects,., His most controversial book has been "The Poor
Man's James Bond",

Mr. Saxon is a recognized expert in the field of
explosives and their application. He has made in-depth
studies of methods emplcyed by the more militant groups.

He is a former member of the John Birch Society, the Minute-

men and several other extreme right wing organizations,
However, over the yeara he has mellowed and is no longer
affiliated with these groups,

Mr. Saxon is very pro-establishment and pro-law
enforcement. This department uses Mr. Saxon's expertise
in training programs,

Mr. Saxon wishes only to sell his more sensitive books
to law enforcement and fire agencies tc serve as training
manuals in the recognition of bombs, bowb components and

techniques.

Mr. Saxon will not knowingly sell his more sensitive
books to any left wing group or individual. This departmant
feels that a diligent study of Mr, Saxon's
any department in learning the

: methods and technigques used
by militant organizations.

Yours truly,

P A 4%

O.R. SHIPLEY;
CHIEF OF POLICE

The letter was printed about 1972 and I sold a lot of
PMJBs, Redstone Arsenal was conducting a training program
for police bomb squads and so bought a couple of thousand
capies,

Since T believed this generation of cops would profit
by having my three volume library of weaponry, I got a
directory listing thousands of police afficials, T gent a
copy of SURVIVOR 6, issue four and the only replies I got
were those above. Not one order!

- Of course, I hadn't realized the makeup of today's po-
lice. The modern cop has been emasculated by our Liberal
judicial system. At the same time, he has been equipped

with the latest state-of-the-art methods of crime detect- Join

ion along with self-protecting equipment.,
50 this "cop" patrols his assigned territory in his
Folling fortress. He has a shotgun attached to his dash

ana’'a pistol at his side. He also has a radio to summon -.L
dangerous than a

help if he confronts any criminal more
crippled shoplifter,

Although cops get a lot of credit for catching the

bad guys, they seldom stop them from committing atrocit-

B PO 00N 0N - PUBSEA CALIPDEWIA FLIOI

boocks will assist
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and a clothespin. Plastic tub-
ing is not as good as rubber,
as it's koo stiff to be mashed
by a clothespin. Even so, vou
Can connect a length of plas-
tic straw to the plastic tub-
ing and that will easily close
as the clothespin presses it,
Plastic drinking straws can
also be substituted for glass
tubing. They are bought at
most grocery stores and some
are flexible for bending. One
thing to note if you are using
plastic straws through cork is
to smear epoxy around both the
entrance and exit points of
Lhe cork to make it air-tight.
Plastic straws can be con-
nected, for extra lenath, Just
gslit the straw a half inch and
push ancther length in. Then
epoxy around the slit and the
join and it will be one piece,.
If you decide to use plas-
tic tuking, take a plastic
straw to the hardware store so
as to choose a width which
will most easily fit. Whether
the plastic tubing goes over
ar inside the drinking atraw,
epoxy is the best substance to
use to make the joins tight,
To put the gravity wash
bottle together, insert the
funnel and tubing through one
hole in the stopper. (see the
thistle tube, further along).
Then put the glass or plastic
straw tubing through the other
hole, as shown.
To operate, £fill the bot-
tle through the funnel. Suck
on the end ot the tubing to

"
e

Flexible Straw

Epoxy

—
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ies, In short, although he is pPledged to "Protect and
serve", the modern cop does neither. He can't. His highly
visible patrol car keeps all street crime from happening
until he moves on. Then the criminal is at liberty to
rob, rape, maim and kill any of the unarmed citizenry he
has targeted,

Of course, after the deed has been done, police sci-
ence steps in. The criminal is often gquickly caught. This
is no help to the victim. And all too often, %f the vic-
tim lives, the criminal is out of jail before he or she
is out of the hospital.

Our Liberal judicial system is so concerned with the
rights of criminals that even the best efforts of the po-
lice are wasted. After even the most viclent and disgust-
ing outrage, the captured criminal must be treated with
exaggerated courtesy. Otherwise he is likely to be set
free on the grounds that his arrest was improper and his
"Constitutional Rights" violated,

Although there are a lot of good men in our pol ice
forces, they are novhere as effective as when I was young
The admission of women into the forces has naturally low-
ered the standards of aggressiveness needed in an effect-
ive police officer. Also, the overall liberalizing of po-
lice forces his kept the more rational men out, This has
caused our police forces to be "manned" mainly by nitwits
who actually do consider the rights of the criminal more
important than those of the victim.

Our national crime rate is accelerating and our 1iber-
alized police are becoming less effective at protecting
us. 50 we must protect ourselves and each other.

Naturally, most police are dead-set against citizens
meting out justice to predators. To those I would submit
the following two scenarios.

Scenario 1: A psychotic breaks into a woman's home
with the intent to rape and kill her. An armed citizen,
or vigilante, if you wish, goes in, kills the fiend before
ne can do much damage and then fades away into the night.

Scenario 2: A psychotic breaks into a woman's home
with the intent to rape and kill her. No one comes to her
aid. When her body is found the next day, the local police
track down her killer. He is sent to a mental institution
for a few months or prison, where, if he behaves, he will
be parolled in three years.

Which scenario would you prefer? If you are the typical
modern cop you will consider the commendation you get for
the killer's capture more important than the woman's life
and the safety of the community. If you chose the first
scenario you are approving vigilantism. Shame on youl
Shame on me, too.

In nmy last editorial I promised to tell you how to form

a neighborhood defense group which would serve both your
community and nation. Such a group would not be connected
with any radical organization. It would have no basis in
race, creed or national origin. There should be no dues,
caths or commitments to any cause but the safety of the
community.

The basis of the group should be a martial arts school.
This weuld net be an Oriental martial arts school, clut-
tered with alien tradition, discipline, foreign phrases
and various uniforms and belts. All that is nonsense to

one simply wanting to learn to fight.

Actually, most people are intimidated by the idea of
training for something they may never have a need for. How
often have you been assaulted? Do you hang around in bars
and loiter in slum neighborhoods? If your answer to all
three is in the negative, martial arts training will sim-
Ply fit you to protect your territory from likely maraud-
€rs as our system goes from recession to depression.

Aside from the nonessential-filled Oriental martial
arts schools, there are those two-week combat courses con-
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start the flow. Then clamp the
tubing with a clothespin.

This gravity wash battle
will give you running water
for mixing chemicals.

LIGHT BULE CHEMISTRY FLASK

This flaskK can be heated
and used with stoppers and
requires only a burned out
1ight bulk.

To turn the bulb into a
flask, use a knife blade to
bend up and separate the tip
from the surroundinc baked
tar. A pair of needle nosed
pliers is better than the
palr in the illustration,

Full off the tip with the
pliers and crush ard pick ocut
the bits of baked tar. Then
pull out the filaments and
what you can grasp of the
glass pointing up. Now, use
any screwdriver, file or what-

ever, to give a sharp tap to

the rest of the glass holding
the filaments. Rotate the tool
around the inside of the
until no more glass juts

You will want a clear
and the frosting is easyv

bulb
out.
flask
to

remove. Simply stick a tooth-
brush inside the bulb and ro-
tate it against the sides. Now
all you have to do is rinse
the bulb out with water.

CUTTING CLASS TUBING

You really ought to get a
few feet of various sizes of
glass tubing, Improvisation
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sisting of running through the woods collecting ticks and
chiggers. That's about all such courses amount to. And
they average $350.00 per course.

Such guickie combat cpurses have a potentially fatal
drawback. They make a novice overconfident. Simply learn-
ing to throw an opponent under the direction of an in-
structor gives nothing but surface knowledge. The brain
may absorb certain rules of hand-to-hand combat but the
body has to be trained to make those moves reflexive. Two
weeke doesn't do it.

Whatever you do, don't waste money on those stupid Nin-
ja books. "Ninja" is simply a Japanese word for assassin.
We have their equivalent in the Mafiaza hit man. You don't
need to practice creeping, climbing, crawling and clawing
for several years just to put a bullet or knife into some
slob.

Besides, there is no proof that the black-clothed, gad-
get-encumbered Ninja of the films and those ridiculous
boocks ever existed as portrayed. Also, where were the Nin-
ja on Guadalecanal or Guam? I'm sure the Japanese military
would have used them if they'd had them.

If the films and books are to be believed, a half-dozen
Ninja could have gone behind the American lines and wiped
cut every Marine contingent. The idea is not without prec-
ident on our side.

A Mafia hit-man was drafted for WW II. One nicht he
slipped behind the German lines and found a company of
soldiers, asleep and mostly huddled together for warmth.
He slit the throat of one, ear-to-ear, while he was lying
next to a buddy. When the other awnke, he want mad. The
whole company was demoralized and paniced. The idea that
an American could get that close to sleeping but heavily
guarded men far from the front lines was a mind-blower.

Then there was Kommando leader Otto Skorzeny's men who
dressed in American uniforms and infiltrated American un-
its. You've probably read of the havoc and confusion just
a few of them caused in the American lines.

If Mafia men could be drafted, so could Ninja in the
Yakuza. "Greetings" from Hirohito meant the same thing as
from Roosevelt. Conclusion: the Ninja and their prowess
are largely mythical. Don't waste your time and money.

CGetting back to starting a group; first develop some-
thing to attract the kind of people you want. This would
be a martial arts school which would be affordable, in-
formal and effective. Give an office worker a place he
can go to three nights a week and go from Jiu-Jitsu (Ju-
do), to lethal combat in easy stages and you'll have all
the customers you can handle.

Say You have no experience in martial arts. That's
best, actually, since you won't have to unlearn a lot of
nonsense you might have picked up from a formal school.
So, starting Eresh, you choose as a partner, a friend you
can get along with and enlist him as a business partner
and fellow-trainee.

Start with Jiu-Jitsu in PMJB 2. Learn and practice each
lesson until it is reflexive to both of you, This should
take a couple of hours each evening for about two months.
By now you should be a match for just about any moronic
roughneck who might threaten you.

Having mastered Jiu-Jitsu, go to the Army course in
PMJH 1. Learn every attack and defense there until both of
you are an even match. Next, master the Marine course and
consider yourselves ready for business.

Most towns have empty stores on the square or near it
which can be rented cheaply. All you need are a couple of
wrestling mats, a sign reading "American Martial Arts" and
some newspaper ads. You might also talk to your local rep-
orters about the school. In your ads and interviews, tell
people your school will teach self-defenBe to anyone for
orily $25.00 per week in easy two-hour sessions three times
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Keens the mind but you must
not take it to extremes.

=0 let's say you've gotten
a supply of glass tubing from
your pharmacist, a chemical
catalogue or your ZIZriendly
sign maker, who has access to
glass tubing for necn signs.
Working with it will not only
give you new skills but better
lab equipment. Also, it's fun.

To begin, place a length of
glass tubing on a smcoth sur-
face. Decide where yvou want to
break it and give that spot a
sharp rake with a file. Then,
grasp the tubing firmly with
vour thumbs near the mark. Now
bend the glass back from the
mark and it will snap cleanly.

To insert the pieces of tu-
bing into the rubber stoppers
or corks, dip them first in
soapy water so they will slip
in easier. If you use corks,
epoxy around the tubing on
both sides.

BENDING GLASS TUBING

Basic glass bending is very
simple. The part to be bent isg
held over the flame and rota-
ted until it glows red all a-
round. Then bend it. Now, hold
it for about ten seconds until
it hardens.

An alcohol flame is not so
hot as a gas flame from a bun-
sen burner or a propane torch.
Actually, you can buy a pro-
pane torch with all its at-

Mark on back side

tachments cheaply from the
hardware store. Tt can be put

N




feel safe 1n an occupation.

vivor series teaches domestic self-reliance so
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per week. Most people can afford that and only 100 custo-
mers would give you $2,500.00 pear week.

cpen up from 2:00 pm to 10:pm six days per week. That
would give you sight two hour classes each week. Figure on
Trom ten to twenty students per class; mostly women from
two to six pm and mostly men from six to ten pm.

The idea would be to teach each student the basics and
have him or ner practice with another while you and your
partner coacn and watch so no one gets hurt.

You might consider stocking my books in your school.
Eacn student would buy PMJB 1 and 2 and probably 3 and the
Survivor series. In this way they rcould study the moves in
FMJEs 1 and £ and so would have a clear idea of what they
were to learn.

A1l my books will retail at $22.00 each and with 50%
off ta dealers, you would make 100% clear profit, since
vou would sell direct. The students who bought every book
would be those most aware of the state of the world. These
would be the most likely candidates for a community de-
fense group. These would also be the most likely to go
from Jiu—Jitsu to the more lethal aspects of American Mar-
tial Arts, including improvised weaponry. (You would have
to let vour students learn improvised weaponry on their
own, as that subject would put you on verv shakv legal
ground) .

As time went by, vou would find vyou had a readv-made
group of like-thinking men and women, You wouldn't need a
name for it or any clearcut philosophy or ideology., But as
things got worse in your area you would have guite a large
group of trained, natural gurillas to draw on, With them
Yyou could insure the community®s internal security as well
a5 a defense against outside antagonists.

IMPROVISED WEAPONRY
AS A MARTIAL ART

From Taekwonda Times

The true Martial Artist is a danger only to
the dangerous. With skill comes responsibility
along with confidence. This adds up to a self-
reliance which makes anyone with that disci-
pline an asset to those around him.

BEut as one develops personal mastery, one
anticipates a time when his services will be
needed by the community. Then, as martial art-
ists of o0ld were called upon to defend their
less-able brothers, he will need tg know the
arts of improvised weaponry.

Such knowledge i1is just an sxtension of his
own body, as was the nunchaku (rice flail),
etc. Tyranny cannot prevail where the martial
artist protects.

Kurt Saxon's Poor Man's James Bond series
1s the most complete, and growing, ccllection
of methods of improvised weaponry. No invader
or home-grown despot can disarm a community or

Eeyond The Poor Man's James Bond, the Sur-
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on the shelf when not in use
and is much more efficilient
for glass work than the alco-
hol burner.

For a complete course in

glass blowing, bending, etc.
see GRANDDAL'S WONDERFUL BOOK
OF CHEMISTRY,

GRADUATE AND CHEMISTRY FLASK

A graduate is a container
with marks to measure liquids.
An excellent graduate, and zl1-
so a flask is a baky bottle,
Tt will take the heat from an
alcohol burner so it can also
be used as a large test tube.
Fitted with the right sized
stopper with one or two holes,
it will have many uses,

A smaller graduate is a
Common medicine dropper and
even better is a hypcocdermic
syringe. The dropper can be
bought at any pharmacy and if
they have none with marks, vou
can put them on with a ruler
and a felt pen.

o

Pl n Eeeudngu bubdnd apshnlefudeledoing

ALCOHOL BURNER

This is simple tc make from
a kaby-food jar or any other
of a chunky kind with a metal
lid.

Funch a hole in the middle
of the 1id and work it wide
encugh to hold a four-inch
length of cotton rope.

Rubbing z2lcohol, bought at
any grocery or pharmacy 1s the
safest fuel for such a lamp.

Fill the jar, tighten the
1id and turn it upside down
until the exposed part of the
rocpe 1s saturated. Then turn
it right-side up and light.

§
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no one need starve or do without any of the
necessities of life.

To combat stress, Mr. Saxon has even made 2
hypno-tape which guarantees clearness of mind
and the banishment of worry. It enables the
user Lo plumb his subconscious for buried an-
swers to the problems that are holding him
back from accomplishing his true potential.

All-in-all, Saxon's books and tapes are a
positive reinforcement of the Martial Artist's
striving for power over any threats to himselrf
or his community.

MATCH HEAD BOMB

Simple. safety match heads in a pipe, cap-
ped at both ends, make a devastating bomb. It
s set off with a regular fuse.

A plastic Baggie is put into the pipe before
the heads go in to prevent detonation by con-
tact with the metal.

Cutting enough match heads to fill the pipe
can be tedious work for one but an evening’s

fun for the family if you can drag them away
from the TV,

NAPALM

About the best fire bomb is napalm. It has
a thick consistancy, like jam, and is best for
use on vehicles or buildings.

Napalm is simply one part gasoline and one
part soap. The soap is either soap flakes or
shredded bar soap. Detergents won't do.

The pasoline must be heated in order for
the soap to melt, The usual way is with a
double boiler where the top part has at least
a two-quart capacity. The water in the bot-
tom part is brought to a boil and the double
boiler is taken from the stove and carried to
where there is no flame,

Then one part, by volume, of gasoline is
put in the tap part and allowed to heat as
much as it will and the soap is added and the
mess is stirred until it thickens. A better way
to heat the gasoline is to fill a bathtub with
water as hot as you can get it. It will hold its
heat longer and permit a much larger contain-
er than will the double boiler.
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BROAD FLAME ALCOHDL BURNER

This one gives more heat
ocver a wider area and is used
mainly for glass work as it
will enable you to bend glass
into all kinds of odd shapes.

FIPETTE

With a pipette you can 1lift
small organisms or flecks out
of liguids. Also, you can pick
up very small amounts of a 1i-
guid much easier than pouring.
You might even mark the pip-
ette for use as a measure.

To make pipettes, hold 3z
length of glass tubing over
the Elame and, when it reddens
all around, pull it gently at
both ends until the middie is
gquite thin, Then kreak it in
the middle.

/

Break

r— 1]

To use it, put yvour thumb
over the wide end and plare
the tip in the liguid directly
over the particle you want,
Tﬁen.remﬂve your thumb and the
liguid wila automatically rise
and carry the particle with 1t.

MOUTH FIPETTE

The mouth pipette does much
the same as the regular one
but better. If you need a cer-
tain amount of what you're
working with. You can suck up
exactly as much as vaou need or
can £ill the pipette and, drop
by drop, realease an exact a-
mount into a process.

All you do to make it is to
force the larger end of the
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THE DAVID

LETTERMAN SHOW

By Kurt Saxon

A while back I was invited to be on the David Letter-
man show. The girl who called me said they had a copy of
my book, "Granddad's Wonderful Book Of Chemistry" and
thought it would make for an interesting subject. I
thouwght so too and, as usual, I jumped to conclusions
and suggested I could do some chemical magic. Actually,
the copy they had was the early edition which didn't
have "Chemical Magic" in it.

S0, instead of going on the show and explaining the
delights of being a mad scientist I volunteered to dem-
onstrate, Never volunteerl! Over the phone, the praducer
was quite excited about the project and urged me ta do
at least six demonstrations, as my segment would be from
gix to eight minutes.

I soon realized that maybe I had bitten off mare than
I could chew. T explained that I was experienced on talk
shows but had never done any sort of performing. The
producer encouraged me to do my best so I picked six ex-
amples I thought were simple and basici spectacular but
harmless.

One was nitrogen tri-iodide from page 150, XLII. Ano-
ther was the ignition of potassium chlorate and sugar
from page 153, XXXXIV (i). Then came the spontaneous com-
bustion of mercury, potassium and sodiumy page 153,
XLII.

Burning water came next; page 155, LVI. After that I
meant to demonstrate lighting a cigarette with an ice
cubey page 156, LXXIV. Last was simply how metallic sod-
ium catches fire when wet.

At home I did all these projects with ne trouble that
I can remember. When I did them in rehearsal, a half
hocur before taping, everything went wrong. This was ent-
irely my fault. I took everything for granted. Not hav-
ing performed so before any audience, 1 didn't know
encugh te practice under stage conditions, even though
the effects worked the first time.

I started setting up about three hours before I was
to go on. First I miXed up a large, large, large batch
of nitrogen tri-icdide. Better too much than too little,
I thought, since the nitrogen tri-iodide would take an
hour ar more to dry. One of the stage hands had told me
to make two batches so T could use one at rehearsal., I
did and made even more than was in the first batch.

Rehearsal time came around and I put one board with
the nitrogen tri-iodide on a tall, wheeled table and a
stage hand moved it out in front of the cameras. I had
everything lined up and began doing the various demon-
strations and Everythlng went wrong. First I put a
slice of sodium in a pan and flooded it with water. It
didn't burst into flame but just sputtered and gave off

puffs of smoky mist. It had flamed at home, but not
there. Why?

It gccurred to me on the plane going home. When I
first tried it I sliced off a piece of sodium and drop-
ped it into some water. It did burst into flame. Ano-
ther slice I'd laid aside just spluttered. 1 should
have realized 1t at home when I first tried it. When so-
dium is first sliced, it is shiney and will ignite on
contact with any moisture. However, it oxidizes almost
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pipette into a foot of rubber
or plastic tubing.

ELOWTDRCH TYPE BURNER

To turn your burner into a
blowtorch, simply use the pip-
ette to blow into the flame.
This adds oxygen which makes
the flame much hotter.

LARGE PIPETTE

This lets you gather larger
amounts of ligquid. Making it
also shows you a simple prin-
ciple of glass blaowing which
might encourage you to make
even more complicated glass-
ware.

Take a piece of glass tub-
ing one foot or less and hold
the middle over your broad
flame or bunsen burner, turn-
ing until it glows red. Then
put a finger over one end and
blow into the other. The mid-
dle will bulge out over the

length of the heated part. Try
it, It's fun.

Yarm
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immediately, even as one watches, and becomes covered
with a kind of whitish rust.

When put in the water at the studio, the oxlidized so-
dium spluttered because of the insulating property of
the oxide. As water penetrated the layer of sodium oxide
it only created more oxide so no actual flaming occurred
and it just spluttered.

The same oxidation prevented the cigarettes from be-
ing 1it by the ice cube, When I was at home I tried the
cigarette lighting trick il the kitchen because that was
where the ice cubes were. I tookK one of my wife's ciga-
rette butts from her ash tray by the sink and poked a
space in the tobacco with a toothpick. I then put a
fresh sliver of scodium in it and held an ice cube to its
tip.

One drag and it was 1lit. This was because the ciga-
rette was bone-dry and the sliver of sodium had no oxide
coating., But when I prepared three fresh cligarettes on
the set, none of them lit., Frustration. 0f course, the
fresh cigarettes were moist "and so caused the oxide
coating. The book suggested drying the cigarettes in the
oven but I didn't pay attention.

Then there was the burning water trick. It worked at
home because T had a large, glass petri dish with a
fresh sliver of potassiumin a layer of ether about an
eigth of an inch thick. This kept the potassium fraom ox-
idizing., When I poured in some water, the ether stayed
on top and the water ignited the potassium, which igni-
ted the ether, producing a startling flame.

Dn the set, however, I had put the sliver of patas-
sium down while deoing something else and it had gotten a
thin coating of oxide, Instead of the petri dish, I had
a tin pie pan znd used too little sther. So when pouring
in the water, the oxide kept the potassium from ignicing
and 1t just spluttered-and bvbbled, pushiry the tec-thin
laver of ether away.

I didn't get around to mixing the sodium, potassium
and mercury. That would have worked but was not spectac-
utlar. What did me in was the potassium chlorate and su-
gar ignited by sulphuric acid. Nothing could go wrong
with that but what it caused was something I hadn't ant-
icipated,

I had put the board spread with about six sgquare
inches by one eigth of an inch of nitrogen tri-oxide
abgut the middlie of the table, Barry, one of the exu-
tives, wa2s leaning against the table with his left ear
about two feet from the nitrogen tri-ipdide. I didn't
notice he was so close because I was preoccupied. When I
did the on-camera performance I had intended to have
David stand at least three feet back.

Anyway, after the failure of some of the most obvious
demonstrations, like the igniting of the ether and
lighting the cigarette with an ice cube I was worried
that T wouldn't have any reason to be on the show. I be-
lieve it was this feeling of frustration which kept me
from being aware of the conseguences of carelessness, At
any rate, instead of having Barry stand well away, a3 I
would have had David, I didn't even notice he was so
Close Tg the nitragen tri-iodide,

But I was not only feeling frustrated but being stu-
pid, I remembered that dropping sulphuric acid on the
small pile of potassium chlorate and sugar did ignite
beautifully and send pretty sparks all over every time.
Perhaps I felt 1 cpuld show Barry I could get something
to work after all.

Then it happened. The potassium chlorate and sugar
mixture did ignite beautifully and senkt sparks every-
where, including into the large smear of nitrogen tri-
icdide. What followed was not a bang but a boom. It
Bounded like nothing less than a bomk going off in the
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MASON JAR CHEMISTRY FLASK

Mason jars are made pof py-
rex and so can be heated with
an zlcohol burner. They make
very good large flasks, They
come in guart, pint and half-
pint sizes. They are alsc =as-
ler to clean than regular
flasks.

The 1id for the flask can
ke 2ither a two-part Mason jar
1id or one from a mayonnaise
jar. Make a stopper-sized hole
in the top and make it from
t+he top of the 1id inward so
~he stopper will go in smooth-
ly.

4 You can either drill a hole
and enlarge it with tin snips
and a file, or make a punch,
or punches for different sized
stoppers. Punches are made
from short pieces of metal
pipe 3/4 or 1 inch in diameter.
The cutside edge of the pipe
is ground or £iled so it is_
quite sharp. Then, with a bit
of wood under the 1id, the
pipe is centered and hammered
as shown.

FUNNEL

Plastic funnels cf nearly
any size can be bought at vour
supermarket, 3ut you can alsag
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studio and was heard all over that floor and the floors
above and below.

Barry was understandably traumatized and in a3 state
of shock. He skittered sideways away from the explosion
and =at down on the edge of the stage. He then yelled,
wam I bleading? I can't hear. Can I get this stuff aput

of my pants?"

He wasn't bleeding and his temporary deafness was ta
be expected under the circumstances. He was wearing
white pants and there was nothing on them I could sea.
In a few minutes his hearing returned and he was out of
shock and had sufferad no injury. But I was truly sorry
I had upset him =s0.

Naturally, David had heard the blast and refused to
expaerience anything like it. I suggested to the producer
that recounting the string of errora would make an amu-
sing segment. But they were all tooc shook up to conslder
the subject 8o I was bumped.

If you watch talk shows on a regular basis you've
heard many references to guests being scheduled but not
being on the show. Thie happens gquite often. It is usu-
ally because sChedules are so tight and there is soc much
invplved that they can't take any chances with a guest
who might interfere with the show's even timing.

For weeks after, I was getting calls from readers all
over the country vho heard David mention me. Was I sup-
posed to ba on that show? Would I be on later? [They had
watched every night after that). Anyway, I could only
tell them that it was up to the producer to reschedule
me and I was sure that chemical magic would not be the
=ubject,

S0 take a lesson from my experience. When you do an
experiment from GRANDDAD'S WOMDERFLL. BOOK OF CHEMISTRY,
follew it to the létter. Don*t take anything for grant=-
zd, And if you mean to perform before any audience” do
the Lhing at least six times first, rather than once at
home and then bombing before your auvdience like I did,

What Is A Secret Agent?

by Kyrt Saxon

A lot of my readers were confused by my Secreb Agent
concept. 5ince our country i1s terribly in need of Se-
cret Agents, I1'11 separate fact fraom myth s0 you can
see 1f you qualify,

Tou prokably gob your own bnpression ol Secrel A-
gents from the James Bond series,
na Rigg of "The Avengers" and Patrick Mdcoohan of "Sec-
ret Adgent”. These are the idealiZed Sacret Agents and
more in line with what a Secret Agent ought to be.

Iin actuality, however, the average Secret Agent 1s
more like Don Adams in "Get Smart" or Inspector Clou-
seau of the "Pink Panther" series, played by the late
FPeter Sellers. In short, they are stupid and bungling.

The KEH isn't much better. The British Secret Agents
are tops. The reason for this is that most of them are
trained hy the KGB8. And since the British are more in-
telligent than the down-bred Russians, they know how to
use their training. But the American Secret Agent is
usuwally a parannid clod, or traitor.

The FBI Adent isn't neceasarily a "Secret" Agent.
But he is so ineffective that he is usually a waste of
the baxpayers' money. The secret is how he stavs on the
payroll. The reason for this is that the recruit has to
be so Joe College, too straight and “normal", Thus, he
can't identify with anti-establishment types to the de-
gree it takes to learn what they're up to.

The ATF has the worst reputation amamg the weapons

POOE MAN'S

Patric McNee and Dia-—

JAMES BOND Vol. 1

make Your own in a pinch from
the tops of glass or plastic
bottles. A knife and scissors
are gll you need tao work with
plastic hottles but for glass,
you'll need the nichrome wire
bottle cutter.

& gallon jug top can De as
big a funnel as ¥ou'll need,
By using a stopper with glass
or plastic tubing. it can be
as small as you may want it.

An extra in making the fun-
nel from glass 1= that the
bottom part can be used as a
lab bowl.

STRING FILTER

This is a clever way to
filter a liguid without filter
paper. All you need i1s a few
inches nf cotton rope, or even
heavy twine, and two bowls.
Place the bowls, one higher
than the other, as shown. Then
put the rope or twine in one
bowl leading to the other and
wait a few hours.

Rope
Ny
Cloady water Clear

VT.ANT POT FILTER

For this you need a clay
flower pot, some sand and a
plece of cotton rope or rolled
up cotton for a plug.

Firat put in the plug, then
add & few inches pf sand. The
nice thing abeout the sand for
riltering 18 chat what you
want left behindwill be held
away from the plug oy the =and
arid so will not clog the plug
and stop the filtering action.
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they are intelligent and decent. But the excess zeal
used by an occasional dingbat has given a good group a

bad ilmage. Also, they are greatly understatfed and so
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rrowd but this is largely undessrved. For the most part
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TRIPOLD CANS

The purpose for these cans
1s to hold flasks or bottles

are generally innefective against the real criminal el- jyay from the direct Flame of

ement.

But by far, the worst lot of "Secret" Agents is the
CIA. Virce Fresident Bush used to head the organization,
When Beagan dies, if Bush runs the country like he did
the CIA,; the country's done for.

1t tonk me anly one run-in with the CIA to give up
on them, When [ perfected my Fang I decided to market
them through the CIA. The idea was that if I made them
and an Agent was caught in a foreign coumtry, the wea-
pon could not be traced to the government.

T called their headguarters in Langley. Virginia,

({ 703-352-1100) and the phone was answered by a token
darkey straight out of Central Casting. I told her I
wanted to talk to someone in covert operations, or
whatever they called that department., She tpld me 1I'd
have to give her the name of someone in that depart—
ment. Tt nught to have been obvious, even to that stu-
pid bitch, that I didn't know any such name but I pat-
iently told her to put me in touch with anyone handy.

A male darkey came on the line and I wondered if I'd
called the NAACF by mistake. He had never heard of me
and was i1mpatient, as if he wanted te get back ta his

mop bucket. I told the idiot T wanted to send the agen-

cy a copy of THE POOR MAN'S JAMES BOND and THE WEAPON-
EER and 3 sample Fang with vaccine bottles of nicotine
sulvhate, potassium cyanide and ricin, When his room-
semperature [.J. grasped the 1dca that I was offering

0=

weapons for Lheir Agents he sznapped, "We don't kiil
raople" and bung on.

5ti11 hoping, 1 called an ATF Agent in Dallas and
told him my problem in getting the real CIA to stand
up. He gave me a number to call in Little Rock, (501-
378-6181). T called and the phone was answered by a
seemingly-concious woman who connected me with an A-
gent. This boob didn't want to give his full (or real)
fname but let me call him "Jim", I told him what [ told
the ATF Agent and he asked me if I wanted to join the
CIA. Nothing in what I'd said was even a suggestion
that I was looking for a jobh. I answered that I already
had & job and just wanted teo offer my services. As If
he hadn't heard a word, he said he'd take my phone num—
ber and they'd get back to me if they needed me. Tg
Hell with them.

Their most famous graduate, the bungling siecb, G.
Gordon Liddy was for a time, the prime example of a Se-
cret Agent. He screwed up the Watergate break-in and
was jailed for it.

More recently the CIA mined the harbor in Nicaragua,
ineffectively. It simply damaged some of our allies®
ships and America's reputation,

Secrat Agents could do a lot to stop terrorism, esp-
ecially by Moslem fanatics. I realize Few of my sub-
sCcribers are prepared to do big things at this time but
I'11 give a couple of examples of how real Secret A-
gents could sguash terrorism, plus the traffic in dope.

The Moslem fanatics could be gotten to through their
religion, Islam's most holy place 15 the Kaaba in Mec-
Ta. A secret agent in a private plane could simply
swoop down and drop a pig on the Kaaba. To Moslima and
Jews, the noble pig, food of Vikings, is unclean.

Ta drop a pig on the Kaaba would be the most blasph-
emous insult imaginable to Islam. On one of its legs

vour alcohol gr bunsen burner.
Collect a general assorbment
of different sized cans. Punch

holes in the middle of the can
bottoms, With tin snips or
sharp scissors, enlarge the
holes to accommodate your war-
ious sized Flasks.

To make a tripod from a tin
can, Use the tin snips to cut
strips from the open end down
to the other end. You can cut
threa or even four strips out,
The number doesn't matter as
long as there is plenty of
ventillaticn for the fFiame and
strong support for the flask.

GLASS CUTVE2

To cut microscope slideg
and glass for pther lab equip-
ment, lay the glassa flat on
same newspapers. With the rul-
er held Firmly, run the glass
outter along a straight line.
Then put the pane on the edge
of the table with the wanted
part juktting cut over the ta-
Dla's edge. Now, simply snap
the glass apart at the cut,
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Americans will result in our return. And then we won't
drop a pig".

The reaction would be outrage by every Moslem nation

ag you can well imagine. But the threat to their most

holy place would force every Moslem to glve up on even
the slightest anti-American act. Even the most psycho-
tic Moslem fanatie would realize that for him to cause

the destruction of the Kaaba would keep him out of Par-

dise.

The dope traffic costs America billions of dollars
each year. It also costs the 1ives and fortunes of
thousands preyed on by muggers, burglars and doped-up
psychotics. 0f course, the whole dope prohlem could be
resclved by legalizing drugs and letting the nation's

inferiors blow their useless minds with no real loses to

society. But this will not be done.
Even so, Secret Agents could intercept batches of
heroin and cocain and lace it with ricin. Those who

shot up or snorted the doctored dope would die, Depend-—

ing on the area, Hollywood producers of the scummiest
movies would go, inept politicians would make Troom for
men and hopefully, a few Rock 'n Roll idols would bite
the dust.

Nothing but positive results would come from poison-
ing illicit drugs. Aside from the initial elimination
0f some of the worst elements of
cidal would continue uging.

Those two operatiens must be left to better egqulpped
and financed Secret Agents. But yeou can think of many
small Ways you can act to preserve the best of our cul-
—ure. -
TR - Sevret Ageants don't nedessarily have to
work alone. You may need help in training, even though
You must not let even your closest friends in on cert-
ain personal activities., The “need to Know" rule is a
mist for a Secret Agent,

Estaklish a reputation for
Your hobby as possible. Beast of YOour prowess in mart-—
ial arts or underwater basket weaving. But don't ex-
press any interest in Secret Agenting to anyone vou
aren't trying to recruit, and then only if he is a very
likely prospect,

Here I must warn you against joining any'political
activist groups, Such groups are always membered by the
unstable and untrustworthy. I learned this in the =six-
ties when I joined every right-wing group I could, ex-
cept for the Klan. I drew the line there. A man wha
likes to dress well 8imply can't get those robes +o
drape properly, '

Political groups are always either infiltrated or
f?lle? with big-mouths wha are all talk. Anything dene
will be done by you and they'1l turr you in simply for
a pat on the head,

In the meantime, qo ko
to. There is the place tao
your arsenal,

While working on this, T was watching RED DAWN on
IV. If you never plan on doing anything until the real

RED DAWN hits us, voutii 2till have justified Vour ex-
13tence.

At the beginning
Hoosevelt was shown
dare mighty things,
gpirits who know neither victory nor defeat". There's
Your rationale for being a Secret Agent,

something as far from

every gun show you can get
make contacts and to collect

of the picture, = statue of Teddy

soclety, only the sui-

and nis quote: "Far better it is ta
than to rank with thase poor, timid
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could be the message: “"This is a plg. Release all Amer—
ican hostages, immediately. Any further actions against

BOTTLE ETCHER

With a glass cutter bought
cheaply at any hardware store,
You Can make cuts in bottles
which are enough to cause them
to break cleanly with the ap-
plication of heat.

However,; the break will be
only as Cclean as the cut a-
round the bottle is even. For
this, you will need a Farm
which will allow an even cut,

The best form is one which
will allow you to cut any gize
bottle at the height vou need
to get the container vou want,

The simple form described
will de just that., With it you
Can cut petri dishes, bowls,
funnels or anything else you
may have g use for,

First, get two ons inch by
twelve inch boards and another
to mount them on.

Drill sbout a dozen holes

Nearest to the gizre of the

glass cutter. Mount the twn
boards in a broad V which will
accommodate anything from a
gallon bottle down to a pint.

Nail the boards firmly fram
the bottom.

To use, push the bottle as
far into the V as it will go
and: insert the glass rcutter in
the hole nearest the height
and diameter you want. Hold
the glass cutter firmly to the
bottle's side and turn the
bottle a full circle, or Ewo.

How it is ready to heat and
braak.

BOTTLE CUTTER

This is a dandy tool which
will enable vou to cut bottles
to any size.

First, make the simple
stand shown, Then scrow in two
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THE MOLEHILL THA
ATE LOS ANGELES

I love smears by the press. As a former repor-
ter I find it hiluricus that " journalists" are so
intimidated by THE POOR MAN'S JAMES BOND that
they figuratively soil themselves when dealing
with it. This latest is a classic and T want to
share it with vou.

Denise Hamilton of the Los Angeles Times cal-
led and guestioned me on my lack of responsibili-
t¥ in publishing such dangerous material. What
with such a high incidence of dementia in L.A.
County, any suggestion of the lethal application
of common substances must be done with criminal
intent.

That seems to e the thrust of her article.
She criticizes me for my callousness in publ ish-
ing a three sentence description of cleander,(See
top left of page 50). Then she elaborates
en the cleander, its availability to L.A. ding-
bats, how Lt works, etc, According to her article
anyone can poison anyone with little chance of
being caught and the only reason the articla's
poisorer is Peing reinvestigated is that he had
to boast about it. {Due to renewed interest I've
vreprinted the sectlon on plant poisons). ¥
~ She guotes my figure of 60,000 PMJBEs sold nat-
ionwide over the past 17 years. While decrying
such a spread of my work she gives no thought to
Ehe vast circulatlion of the L.A. Times, probably
a million or mere. So now several hundred thou-
sand potential Borgias know just how ko do it,
far more than I could have reached.

L.A.'s favorite hunting sport, drive-by shoot-
ings, have killed scores so far this year, That's
a problem for the game warden. But if they follow
Denise's advice they might consider sending ole-
ander-laced pizzas to their rivals instead of
shoot lﬁ-g them.

The whole article was born out of the alleged
murder by poison of Tim (Belly) Waters, a Burbank

coffin-stufter, by David (Chuckles] Sconce. Chuck-

les, who along with his parents is charged with 67

counts of naughtiness, such as seliing body parts
of uncomplaining clients, clearly had the intent-
ion of deprivirg Belly of certain of his Constitu-
tional Rights,

. Chuckles borrowed an old edition of the PMTE
from a friend as a guide to dealing with Belly.
Poisons were the appropriate choice but, unless he
was already familiar with oleander, the PMJB ref-
erance would have been inadagquate. I suppose he
tould have gotten the pertinent information from
the library. He might also have called his local
Paison Control office. A simple request for their
booklet desctibing most household products to be
Xept out of the reach of children, as well as
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long screws 50 there is a
space betwean the screw heads
and the wood and with the ends
of the scraws projecting an
the sutsides of the woaden
posts.

Next,. btake a six-foor ext-
ension card and cut off the
plug. Cut a couple of feet off
one nf the insulated wires znd
strip the insulation off an
inch from both ends, Wrap one
end arpund a projecting screw.
Fit the octher end to a small,
lead fishing sinker.

Strip the insulaticn from
an inch of the ghorter wlre
and wrap that end around the
other projecting BCrew.

Strip of f an inch of insuli-
l1at from the other wire and
fix it to another small, lesd
fishing =inkKer.

Now for the nichrome wire,
1t usually comes colled and is
Bought at the hardwars store.
Hold the coil and pull an end
of the wire tg stralghten the
length vou want. Wind the ends
arpund the two srraw heads s
it sags, as shown,

~ Put the tvo lead sinkers
into a shallow, glass cohntain-
er, Don't let them touch or
you will burn ocut the unitk.
You now have a =alt-water
rheostakt, minus the salt., Pure
water is a poor conductgr nof
electricity. But the aradusl
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plants alse dangerous to, the young would have giv-
en him a much more detailed description of his
sought-after weapon.

Sa Chuckles was hardly the impressicnable dim-
wit so often pictured as being turned on by the
PMJH.

Another fun thing about such smears is the
"authorities” quoted in judging my material. They
come out of the woodwork to tell how dangerous is
tha PMJBE. Neil Livingstune expresses the Estab-
lishment hysteria regarding lethal knowledge in
the hands of us just plain folks.

He pretends to despize my books vet he has not
axamined any. My books are not meaht to teach any-
one to de anything to anybody. They teach the mak-
ing of weapons to use against aggression and fu-
ture tyramny. He could not cite one case of any
cop being hurt or any child blowing himself up be-
cause of the PMJB. When he says the PMJIB is lack-
ing proper safety procedures, he is as much as
admitting he has never examined 1t. A cursory per—
usal of NEW IMPROVED FMJB gives Clear wWarnings
Page 79, Flashpowder, lst paragraph; Fage 105, cocl-
umn 1, last paragraph; Page 140, all of INTRODUC-
TION; Fage 195, column 1, bottom. Page 201, column
1, top. These are just a few I spotted by riffling
through. Older editions are equally highlighted
with warnings. FProper procedures, safety precau-
tiong and the accuracy of the formulas should be
evident to any knowledgeable reader.

Livingstune no doubt styles himgelf as an ex-

CARBON ARE FIRNASE Continued on next page

This simple carbon arc fur-
nace produces a very high tem-
perature at the tips of the
carbon rods, It also produces
a blinding 1light, so never
look directly at it unless yvou
are wearing very dark glasses.

Cut two flashlight batter-
les at both ends until vou get
to their carbon rods. Clean
off the rods and wrap an inch-
wide strip of the metal caver
of a battery tightly around
one end of each rod.

With a wooden frame, as
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addition of salt will cause
the water to bubble and this
means it is cenducting the
=lectricity.

House current is much too
strong for such a short length
of nichrome wire or flashiight
battery carbon rods. Withoue
the rheostat, the insulated
vire would melt or a fuse
would be blawn,

Now plug in to an outlet,
add the salt until there are
bubbles and watch the nichrome
wire turn red.

Etch a line around the bot-
tle with the etcher.

Hold your bottle
5Q the etched part rests on
the glowing wire and turn it
slowly. The glass will begin
to ping. The bettie should
8nap apart cleanly after one
or two revolutions.

Smooth the edges by rubbing
with emervy paper.

shown, push the rods through
heles drilled through both up-
rights, with the metal wrap-
ings firmly in the holes, but

with the rods loose enough to
move back and Forth,

Nexkt, bore two holes inta a
small ©lay flowerpot with a
drill or a screwdriver. Mount
the pot on a brick and push
the reds inta the holes until
they are about a quarter of an
inch apart.

Connect the bare wires of
Ehe extension cord to the met-

al wrappings,; held either by
soldering or btape. FPut in the
plug and pour some salt into
the bowl. Then slowly move the
rods wmEil they barely touch.
At this peint there should be
a lot of sparks.
the electrified reds in or aut
use rubber-covered grip pli-
ers). Pull them slowly apart
=0 you will get amn are.

With a ceramic cover for
Your furnace you can generates
ehough heat to melt metals and
do many other interesting
things.

(When pushing —
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perl on Lerrorism, since he wrote 3 book on the
sub ject. Such experts may beoast of having read

more newspaper articles on terrorism than most pe—
ople bubk that's about as far as 1t geoes in prac-
tice. Since I've done considerably more than read
aboukt terrorists I'11 review hlis book, "The War
Against Terrorism".

{los Angeles Jimes
Thursday, Aupust 25, 1988

By DENISE HAMILTON, Ttmes Staff Writer

5 book is fatuous drivel from

"Neil Livingstone*
front to back.
as such effective attention-getters,
reaches the violent and mentally unstable how to
hold the Establishment at bav and at the same time
gain the prestige such losers could never hope for
using their infericor abilities leqltlmatel?. He
graphically I1llustrates the technigues of misfits
to create destruction far out of proportion to
their miniscule numbers. Any lonely and alienated
individual has but to read "The War Against Ter-
rﬂrrsm” to put himself and a few equally bitter

nd twisted acgquaintances on the path of “resis-
tanca on behalf of The People", This book is dan-
gersus. I do not think the First Amendment ought
to protect those who write books encouraging dis-
turbed people to act out parancid rage and murder
fantasies. 1 want this book banned".

nf course, I've not read his book,
didn't read mine either. Sao, there.

such books, howWever, can provide rationales for
acts of destruction and cguelty by disSsidents.
They zalsa tend to provide the dissident with a
plzture af .um&nlf L8 part of an Lntellectual 2l
ite., Another book I've read but will not name,
could almost serve as a kerrarists' recruiter's
manual with such plaudits as, "Yet the terrorist
mystigue has considerable attraction for alert,
intelligent, capable individuals of
in many countries",

San Dipgn County's own Conrad Greysor bemoans

but he

the fate of the six kids in his area blown up each

¥ear. He says, "we alwavs find these manuals",. He
didn't name mine but I'11 bet he would have if he

did. But he seems to blame the damage on the manu-

als instead of the kids, or their apathetic par-
ants,

1 liked his account of “raiding"
17 year-ald who blew himself up with homemade ex-
plasives.
EL MIMITIONS BLACK DBOOK.

But he was a young mah,
Marines, with permission.
sarily gotten the idea from the book, Most likely

ald enough to join the

Continued on next page

Claim of Poisoning
Stirs Debate on

‘Mayhem Manuals’

all age groups

the house of a

Conrad seems to blame Desert's IMPROVIS-

Nor would he have neces-—

[n describing the terrorist element Oleander 15 a familiar sight 1o Southern
Livingstone Califormians. & dark green shrub with

pink, red or white flowers, it brightens up
freeway landscapes and sprouts gaily in
suburban back yards,

What is not as well known is that
every inch of this photogenic plant
harbars a hard-ta-delect and potentially
fatal poison for which there iz no sure
antidote.

Kurt Saxon knows. He wrole about the
lethal properties of oleander in a sinister
1971 book called ““The Poor Man's James
Bond.” The self-published text, which
law enforcement officialz have long de-
plared, tells readers haw to kill people,
commit arson and build bombs,

Earlier this year, both the ancient
plant and Lhe alomic-age book came
under new scrutiny after wilnesses al a
preliminary hearing testified that Pasa-
deria funeral hoine operator David
Sconce said ne had poisoned Burbank
mortician Timothy Waters.

Waters, 24, died April 8. 1985, at
Camarillo’s Pleasant Valley Hospital
Until May, when toxicological Lests
turned up traces of oleander in Waters'
tlood and ussuwe, it had been thought that
the 300-pound mortician died of natural
catises brought on by obesity.

The Ventura County district attorney's
nffice |15 reviewing Lhe new evidence but
has no! determimed whether o charge
the 32 vear-old Sconce In Waters' death.
Sconce 15 awaiting trial in Pasadena
Superior Court along with his parents,

Jerry and Laurieanne Lamb Sconce, on

B7 felony and misdemeanor charges
regarding the operation of Lamb Funeral
Home in Pasadena.
The charges range from mutilating
to selling body parts. Dawid
Seonce also faces charges of soliciting Lhe
murders of his grandparents and of a
deputy districl atlorney who was the
prosecutor in the prefiminary hearing.
The Sconces have denied all the charges.

Quest for Information

Nonetheless, the revelation of death by
pOISONInE sent coroners, prosecutors and
police invesuigators scurrying to learn
more about the 12 or so known cases of
vleander poisoning and to obtain copies of
“The Poor Man's James Bond,” which 15
not widely available but Is stocked in

some suryivalisi shops



he had a well-formed ides and bought the bock as a3
stpp in implementing his idea., At any rate, the
book was not at fault, Pipe bombs are commonly
showri on TV and are moron-simple. A book could on-
1v serve to add such safety features as my idea to
put a plastic baggie in the pipe with its top

pressed around the threads to prevent premature
explosion through friction, The instructions could
nat hawve been Faulty or lacking in proper caution-
ary procedures, Hadn't he already made 10 of them?
Most likely he just got bored and rcareless,

And shouldn't Conrad be grateful that the jerk
Finally goofed? What would have happened if he had
actually used those bombs? Think aboubt that, Con-
Fad, buddy.

So I coenclude wich 30F's own Jim Graves who
judged my civic-mindedness in experimenting with
poisons on winos as “sick". Relatives of a murder—
gd woman wetre awarded nine million dollars because
nf an obvious this-gun=for-hire ad run by S0F, I
think Jim is a little late in recognizirg what
sick is.

20/20 BLOWS BOMB
BOOKS REPORT

THE GUN RUNNER 1986 by Kurt Saxon

On March 27 20/20 aired a segment on “"Terrcorist manu-
alas". One obvious purpose was to expose and discredif the
gellers of books on homemade weaponry as de-facto terror-
ists and heartless profiteers. Another object was to show
that such material is a clear and present danger to soci-
ety. 20/20 failed miserably on both counts.

20/20 obviocusly spent a great deal of time researching
the subject. But when the theme is weapons of any Kind,
their liberal bias renders them helpless in a frenzy of
hysterical inferences and name-calling.

Their first target was THE ANARCHIST COOKBCOK, com-
piled by William Powell. With its emphasis on narcotics
and Powell's anti-establishment propaganda, it was the
nearest 20/20 ever got to a terrorist manual.

One interviewee was Morriz Litwak of The Larder, 11106
Magnolia Blwvd., N. Hollywood, CAR 21601, His main line is
survival products but he stocks books on weaponry for
thoze who would protect their goods from improvident loot-
ere all survivalists will have to contend with,

An interesting part and an endorsement of such books,
especially mine, was a trip to drug and hardware stores
by a 20/20 employee. She had a shopping list of crdinary

items to be used for making bombs, Explosives expart, Jack

McGeorge, assured 20/20 that her purchases would make ex-
plosives equivalent to five or six sticks of dynamite.

They next spant 35 seconds on the nut who threatened to
blow up the Washington Monument four years ago. Patrolman
Jim Powell, first officer to examine the truck believed to
have been filled with explozives, said of such manuals:
"It is a detriment to us. It's a detriment to all law en-
Forcement officers and the general public as well". But
there were no explasives I{n the truck and the event had no
tlﬂ*lﬂltu buﬂﬁs of any sort.

During my interview they had the camera on me for about
30 minutes as I discussed many aspects of the weapons book
field. Thay cut my part down to 90 seconds. I told them my
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It also raised concerns that texis such
as Saxon's could prove dangerous in the
hands of violent, mentally unstable indi-
viduals and sparked debale on censorshio
vs, freedom of the press.

Neil Lavingstone, a Georgetown Um-
Versily professor who wrote "The War
Against Terroriam,” called Saxon's book
“"an atrocious piece of literaturs thal
serves no public mlerest™ He wanis 1
banned,

“"Kurl's books teach people how o kill

cops and teach children how to blow
themselves up,” he added. "'l dan’t think
the First Amendment cught to protect

you if you write a book on how w murder
someons,”

Law enforcement officials dub books
such as Saxon's “mavhem manuals” and
say they often find such texts when they
raid illegal explosives labs, drug labs and
terrorist hide-outs. Although it is diffi-
cult to te viclent incidents directly to the
bocks, police peychologists say Lthe man-
uals are dangerous because they encour-
age disturbed people W act oul paranoid
rage and murder fantasies.

Lt. Don Beasley, who heads the Los
Angeles Police Department's explosives
squad, says criminais often photocopy
and pass around pages of “The Poor
Man's James Bond" and "“The Anarchist
Cool.buok.” another such lome thal was
popular in the 19605,

The police say danger also anses
because the books occasionally print
inaccurate chemical formulas or do not
indicate proper safetly procedures. Liv-
ingstone said this is especially true of
“The Poor Man's James Bond."

"We get an average of six kids a year
who blow themselves up, and when we
gel to their house, we always find these
manyalg," said San Diego County Sher-
iff's Sgt. Conrad Grayson of the bomb and
arson sguad,

Last year, the squad raided an Eseon-
dido house after a 17-year-old boy blew
himself up with homemade explosives
Ten pipe bombz and a how-to text titled
“Improvised Munitions Black Book”

were found,

Even those most staunchly committed
1o press freedom and the public’s nght to
bear arms recoll at some aspects of
Saxon's book, which (ncludes a chatty
section on how Lo last homemade poison
concoctions on homeless winos.

“Thatl's pretty sick,” said Jim Graves,
managing editor of Soldier of Fortune,
the guns-and -adventure magazine.

Saxon claims his book has sold 60,000
copies, many via mall order. Few main-
stream bookstores stock "The Poor Man's
James Band™; some bookshop owners
interviewed say they dom't want 1t on
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maln purpose for publishing THE POOR MAN'S JAMES BOND, THE
WEAPONEER and my books on self-suffjiciency was money.

0f course I write and complle for money. An author and/
or compiler hasn't arrived until he ran make a living from
the sale of his work to a satisfied market. But since they
were unable to show me up as a radical pamphleteer turning
out terrorist propaganda after a hard day's work as a dish
wagher, they meant to project me as an irresponsible prof-
iteer.

Reaching, as 20/20 did to justify Powell's statements,
20/20 wasted a full two minutes recounting the case of
Texan, John Chansler, who tried to buy ricin from Minnery
in 1982. It was a lurid case, but again had nothing to do
with weapons books. Had Chanslor bought my WEAPONEER, made
his own ricin and kKilled his wife, there would have been
some Justification for airing the case in conjunction with
"terrorist manuals".

In a letter John Minnery wrote to me in 1982 concerning
Chanslor, he told me Chanslor had contacted him through
his publisher. Obviously, Chanslor had read one or more of
Minnery's books bubk the ricin process isn't there. So the
Chanslor spot on 20/20 was irrelevant concerning Minnery's
or any other such books.

Moving on, 23/20 said, "Robert McBrian has been helpirg
to coordinate the Federal Government's fight against ter-
rorism for almost 15 years (With little if any success, I
might add). He's one of Washington's most knowledgeable
experkts”.

McBrian told 20/20, "We've had bombers who've admitted
they have used the manuals in concocting their devices.
Some of the literature has been found in a variety of the
Am?rican terrorist type groups,.

There wasz a raid last year on the strongisiid of the CSAa,
an extreme right radical organirzation. The compound had
various booby-traps, weapons, illagal and otherwise, Toks
of explosives and manuals on the premisizs on how to use
the explosives and how ko make explosives”.

Since I*m guite familiar with the now defunct CS5A (see
page Bl of THE GUN RUNMNER), I know that this reference,
too, was irreievant. Over the years the CSA had several
demolitions and weapons experts, trained by the military.
They never really needed such manuals., So Ellison bombed a
fag church and 3 pipeline of some cort, as I remember. Any
of several of his members could have built the bomnbe with-
out referring to any manual.

The film fantage 20/20 showed on the CS5A ordnance con-
Ltained no improvised weaponry or manuals on the subject. A
copy of the PMJB was shown on the original f£film but had
been purchased only a couple of manthe before the raid and

S0 had not been used.
The CSA was a cult which, over tha years, had collected

¥eapons and explosives with ireat zeal, They didn't get
their knowledge of weapons, improvised or otherwise, Ffrom
our books., So the CSA's antics are also irrelevant to the
question of our manuals being a detriment to society.

McBrian continued: “Juveniles are learning from this
Bort of thing. A substantial number of explosives inci-
dente that are investigated every year by Federal Agents
and by local autharitiees invelve accidents. Unfortunately,
many of these accidents are by curiosity seekers and the
interested juveniles who decide they are going to see if
they can make themselves a bombj see 1f they can make
something go boom. And it's very tragic™.

Tragic, yes, But what about parental supervision? And
hew many such tragedies happened to ignorant youngsters
Lrying to recreate a bomb from a TV show as apposed to our
books? Only the inference is there.

A few weeks previous to the airing of the "terrorist
manual" segment, 20/20 did a piece on a paychotic doctor
Convicted of poisoning seven of his patients. He had also
Eried ko kill his co-workers with iced tea laced with ant

=

their shelves,
‘Russians and Martians'

"I'm torn (wo ways. It's a {ree speech
issue on one hand and deplorable on the
ather,” said Dosier Hammend, the former
president of the Sowthern California
Booksellers” Assn. and the trade-book
manager at the UCLA student bookstore,
which does not carry Lhe book.

Saxon, a folksy 56-year-oid who lives
in Harrison, Ark.. and publishes survi-
valizt books says with glee that his book
will come in handy “when Lhe Russians
and Martians invade,”™

saxon has deleted Lthe oleander
potsan eniry in his "New Improved
Poor Man's James Bond™ berause,
hesad il wasn't faneiful enough,”

The secuon originally read.
“Oleanders are common flowers
bul ore aboul A5 poisanous as any
ptanl. The heart i5 affecled very
guickly and zeverely. Bolh the
biranches. and the |faves aro je-
Lhal."

Experts say ondy a fraction af
wleasider paisamings, wWhether acti-
dental or intentignal homiciwdes, are
reported. Dr. Fredme Rleders, a
furtsnsic tnxcalogiat whh National
Medicul Serviees i Philadelphia
sajd  children, n partweular, are

shseopiibiie ik obrander powoning
bocddse Lhey pud thihgs in Yhel
mioulhs.

Fanders 5000 symploms nclude
vumiling, fiarrhea, (ndigestum and
4 conlragling of Lhe heart unlil the
MUsEcie eramps cause 1the hlood to
slap lNewing, which can resull m
death

"Onece Lhe posonung has oc-
rurred, 11 18 extremely difficull to
counteract L. I is mostly \n God's
handz"” Rmders sald.

A minuscdle amountof the plant
15 onough to be fatal, experis said.

Dr. F. Warren Lovell, Ventura
{ounty's coruner, says he knows of
Lwo oleandor poisoning cageés —one
it which a 96-year-old woman in
Morltharn Califorhia commitied
suicide by eating oleander leaves
and a case in which a Haitian herb
doctor i Florida prescribed olean-
der Lea for ailing patients and
dceidentally killed ane.

Then there are the uncenfirmed
tales, such as the one about the Hoy
Seaut who barbecued 8 wigner on
an oleander branch and died.

Waters, who ran the Burbank-
based Alpha Society, a cremalion
sepvice, digd 10 agony afler Lwa
days of bloody vomiting and diar-
riiea al the Camarillc house of his
mother, Mary lou Waters. An
aulepsy performed by the Ventury,

1
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poistn.

Copies of the PMIB aid THE WEAPONEER were shown among
his effects, along with various poigons. But he was a doc-
tor, with the training and with easy access to many pois-
onous substances. I've never vritten about ant poison and
the deaths of his seven victims were not described as a
result of anything he had read in my books. But again,
thare were my books, there were some bodies, but no direct
connection.

For such a prestigilous program as 20/20 to raise an
alarm about our "manuals for mayhem", "terrorist litera-
ture”, etc., without one clearcut example is shameful. And
if McBrian is such an expert and so close to the _subject
and 50 willing to collaborate with 20/20, why couldn't he
have supplied them with at least one irrefutable example?

I've sold over 50,000 copies of the PMTB. Paladin pub-
lished 300,000 weapons arnd related booka last year alons,
and with Loompanics, Delta, Desert, Alpha, etc.; millions
over the years. On the surface, this shouold be alarming.
But where are the body count=? Where are the examples of
cfimeu which would not have been committed without such
literature?

What with the hostility shown us by the mpedia it would
be reasonable to expect them to rub our noses in actual
examplas if they had them. A few years ago a man answered
a classified ad in SOLDIER OF FORTUNE, became a mercenary,
went to Africa and got captured and was executed. The med-
ia had a field day. "The man would be alive today except
for SOLDIER OF FORTUNE", they all said. (The man ¥as= an
adulk and responsible for his actions. SOF was blameless),

Recently, SOF ran an ad by a man in an American prieon
vho wanted to hire mercenaries to help him escape. The ad
vas answered and four or five mercenaries joined him in
prison. Again, a media “arrage ~f accusations against SOF.

S0 1f Johnny, due to a lack of parental supervision, is

_found with his hands and face blown off and one of our
“masuals gived to the.celling with his bloed, ¢an anyone
doubt the media reaction? DOr Lf tomorrow a terrorist bo-
cins throwing bombs he could not have made without one of
our books, will not the media lay the blame at the pub-
lisher's door as they did with SOF7

Although we can't be expected bto act as surrogate par-
ents or public guardians anyway, 20/20 showed an extreme
lack of professionalism and future credibility in accusing
wus of contributing to vieolence, using neothing but infer-
ence and innuendo. Where is the journalism of Joseph Pul-
itzer? Where are the objective investigative reporters?

The 20/20 aff sought to expose cur field, hoping to
find tralls 1ittered with the bodies of innocents leading
o our firms. No bodies. They may have hoped to shaw i
scroungy band of anti-social, murdercous nihilists foment-
ing revolution and terrorism wherever they could. Instead,
they found only well-educated, cleancut authors and pub-
lishers, unaffiliated with any radical groups and with not
a4 terraorisztic aim among us.

You might wonder why the media so fears and hates us
Ehat they weould strike out so blindly. I have a theory you
might consider. For years, the liberal news media has been
pushing their cameras into the faces of every violent med-
iocrity screaming, "Down with Americal®

The media has consistently furthered the causes of the
woak minded and destructive "disadvantaged” of every race,
creed and color, They have encouraged the entry inta our
country of millions of illegal aliensjy diseased, criminal,
illiterate and perverse, Qur streets are filled with sava-
ges who rape, rob, maim and kill, almost with impunity.

Having destroyed our republic and undermined their own
democracy, they fear the violence and terrarism they them-
selves have nurtured. Yet, as the scorpion who stung to
deathtthﬂ frog carrying him across the stream, because it
was his nature, they folleow their own hatures still.
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County Coroner’s office said Wa-
ters died of natural causes, com-
paunded by his extreme cbesty
and falty deposils in his liver.

Some authorities today guestuon
thal coneiusion and say the coroner
should have carried oul Loxicologi-
cal tests.

"The autopsy lpoked real funny
to me," said Wall Lewis, the deputy
districl atlorney in Pasadena who
uitially handled the Sconce ease,
bul was removed after Sconce was
decused of solieiting his slaying.

"Here's a guy who's 24 and
weighs 300 pounds, and he died of
faily deposits in the liver? Lewisz
asked rhetorically.

Lavell, who became Ventura
County’s coroner (n late 1985, said
the previous coroner tndicaied he
planned Lo perform (oxicologcal
tests. Butl Lovell said he left the
poal in July, 1985, without doing =0

Holh Lovell and athers pomt out
Lhal standard loxicological lests
would nat have turned up the
prissence of oleander, however, be-
rallse il requires a specifie Lest,

"I yon don't sispect oleander, It
wanld be way down on vour list of
Lhings Lo look for."" Rieders saud

IL wasn't until Lhis year that the
suinorities began io suspect foul
play, Duritg an A-month nearing in
Pasadena Superior Courl, wilness-
es lestified thal Sconce hired two
men o beat up Waters on Feb. 12,

LOES.

PBavid Edwards, a former Lamb
employee, testified thal Sconce
borrowed the Saxon book to leurn
how Lo poizon & neighbor's dog,

Witnesses said that in March
Sconce went o a Simi Valley
restaurant where Waters was eal-
ing and told witnesses that he
dropped poison into Waters' mixed
drink when he left the table.

The motive, according o wit-
nesses; was Lhat Sconce wanted 1o
sllence Waters because Lthe Bur-
bank mortician suspecied thal
Lamb Funeral Home was conduet-
ingillegal, multiple cremations.

One cellmate Lestified that the
poisun was not strong enough, so
Sconce posaned Walers again,
causing 4 heart attack, Cellmates
testified that Sconce hragged about
piisoning Walers.

The Ventura Countly district at-
tormey"s cifice soid il probably wull
nol decide whether to file murder
charges against Sconce unul Sep-
tember, becadse the proseculor
reviewing Lhe evidence is on vaci-
ton.
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CLOTHES HANGER STANDS

A pair of needle-nosed pli-
ers and a pair of regular pli-
ers and a few clothes hangers
will allow vou toc make ever so
many different pieces of lab
eguipment, as shown.

PRUSSIC ACID

Prussic, or hydrocyanic, acid is one of the
most poiscnous compounds known. A stu-
dent once described it as being so poisonous
that a drop on the tongue of a dog is enough
to kill a man, Nazis and Communists used to
murder each other with it before Hitler came
1o power,

It is shot from a water pistol into the vic-
tim’s face. The victim automatically gasps in
surprise and droplets of the acid are drawn up
the nose to the olfactory nerves. Before he re-
alizes he has been artacked he is unconcious,
Within three minutes of his collapse he is
dead.

A few drops in the mouth is also fatal, So
just consider that if a man is shot in the face
with prussic acid he will drop dead before he
can move ten feet.

The attacker usually hides the water pistol
in a folded newspaper and shoots the victim
in the face while passing him on the street or
on a staircase, The victim stops in surprise and
collapses and dies of an apparent heart attack.
The attacker simply keeps on going and pass-
ersby gather to gawk and discuss their own
coronaries, I think it would be greatr fun to
watch what would happen to some poor son
of 2 bitch who tried to give the victim mouth-
to-mouth resuscitation.

Small batches of prussic acid are made with
your still. The ingredients needed are 15 parts
of potassium ferrocyanide, nine parts of dis-
tilled water; nine parts of strong sulfuric acid

and five parts of calcium chloride. The cal-
cium chloride can be bought or it can be
made by covering broken up bits of black-
board chalk with hydrochloric acid and let-
ting it soak in well and then drying it.

To start the process, put the potassium
ferrocyanide into the flask first. Then put in
the water and swirl the flask to mix both in-
gredients well. Next, the sulfuric acid is pour-

ed in, slowly, and the mess is well stirred with
a glass rod or tube.

The calcium chloride, in coarie frapments,
is put inta the receiving bottle and a two hole
stopper 1s put in with a tube leading outside.

Measurements are by weight. Consider the
parts as ounces. Depending on the size batch
you need, the measurements are cut in half
until you reach the quantity you want. Below
are four sample size batches starting with 15
parts, or ounces, and going down the scale to
one and seven-cighths parts, or ounces. Mea-

suring parts is easy once you get the hanpg of
it,

SAMPLE BATCHES 1 2 i 4

Poussium ferrocyanide 1502, 7o 3IMoz. 1780z,
Mistlled warer 9o, 4 or. ZYor. 1 1/8az
Sulfuric zeid Qor. 4Mor. Mox 11/8 o
Calciurn chloride So2. 2Mor 1M oz, 5/8 oz,

If you lack a lab scale you can measure
with plastic cups on a $3.00 postage scale
bought at any office supply store. To do this,
say you have a 500 ml flask and want the
smallest barch, batch four.

You first put a plastic cup on the postage

1
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scale and turn the little knob that causes the
scale to register no weight with the cup on it.
You don’t want to include the cup as part of
the weight.

Then, while watching the scale, slowly pour
the potassium ferrocyanide into the cup until
the scale reads one and seven-eighths ounces
or just a hair short of two ounces. Another
cup is put on the scale and water is slowly
poured in until it measures one and one-
eighth ounces or just a hair over one ounce.
The same goes for the sulfuric acid. Bits of
calcium chloride are dropped into another
cup until the scale reads five-eighths of an
ounce or a hair over one-half ounce. The
other batches are measured likewise.

A word of caution is in order concerning
sulfuric acid. Never pour water into the acid
as that would produce a violent reaction. Al-
ways pour the acid slowly into the water.

When you distill the mixture in the flask,
watch closely to see that the stuff doesn’t
bubble up into the neck, If it boils up into the
tube you'll have a real mess, If it starts to
head for the neck of the flask, quickly remove
the alcohol lamp. When the bubbles subside,
return the lamp and continue to watch.

While this stuff is being made, wise Mil-

Prussic acid;
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tants wear a cloth mask soaked in a brine so-
lution of bicarbonate of soda. This goes over
the nose and mouth.

When the distillate covers the calcium
chloride in the receiving bottle the action is
stopped and the apparatus is allowed to cool.
Then the tubes are removed and the distillate
1s poured into another bottle with a good
stopper. Light and air cause prussic acid to
lose its patency quickly. Its container should
be wrapped with aluminum foil and stored
upside down in the refrigerator. A few drops
of hydrochloric acid will help to preserve the
prussic acid.

What 1s left in the flask is the most beauti-
ful Prussian blue dye. Don't pour it down the
sink where it will become a pollutant. Instead,
use it to dye a shirt. This is yet another exam-
ple of recycling.

If batch four is made, only about a half
ounce of prussic acid is obtained. In a small
water pistol this will be enough for several
hits and will at least get you a seat on the bus,

Although deadly poison, prussic acid is
only about as strong as vinegar and so leaves

no burns on the skin. This is small consolation
for the victim,

Dick's, 1872

a8p4y. H oyanic Acid. This is also graina murigtic scid with 1 flnid oumee dis- & violst or bluish colored flame, A watch
oalled ¢ acid, end vonslets of a thim,  tilled water, add 604 Emm oyanide of gilver, glass, molstened with this test and inverted
coloriess, and volatile liguid, ll:nwing7 B strong  and ahake together in & well stopped phial. over matter containing anie seld, be-
odar of kerpels. It boils st 79° Fahr.  Wheu the precipitate has subsided, pour off the comes aque and white from the formation
aod B &t 45°; Ita ‘:Fuulﬂu gravity ia  clear dilu d &nd keep for nse. (See No. of oy of silver,
7068, It constitntes one of the most deadly 3947, ([T & Fh.) Liebig's teat ia conaidared ths most delicate.
poisons known. [ts ealts Are HYDROOYAN- 48850, Tests for the Prasence of Prus- Molatean a wa.tuhvéhaa or lain capsule
ATHS and METALLIO OYANIDES. Prusic ecid, sic Acid. It is distingnished by & strong With 1 or 2 drops of yellow hydrosulphuret of
even when diluta, is very to sponta-  odor of bitter almonds. emmonia; invert it over the mattar as bafore,
neons decomposition, and this speedily cecura Neutralized by potssh, and tested with a snd after & fow minutes dry it with & gentls
when It {s axposed to the light. To promote  molution of sulphate or tinotura of irom, it heat. A glass rod dipped in & solation of &
its pressrvation, it is n to purronnd the  gives a Llue precipitate, or one turning blue persalt or sesquisalt of iron, drawn over the
bottisa contalning it with thick purple paper, o the addition of diluta HulEhuriu ormuriatic  glass, will form a Dlood-red streak if the
and to keep them inverted in an obscnre sit-  acid. This teet may be applied by spreading  smallest quantity of hydrooyanis acid is pres-
uation. The addition of m very smsll guan- & single drop of solution of potassa over the ent.
tity of muriativ acid renders it mueh less  bottom of a white saucer or porcelain capeule,
labla to change, and is genevally made by  sod inverting it over another vessel of the  3B51. Test for the Strength of Prus-
munufseturers for that purposa. ammne sise containing the matter mder exam- 810 Acid. For estimnting the etrength of

3848. To Obtain ydrous Prussic ination. After 2 to 5 minutes remove the the commereial acid the following plan, pro-
Acid. Pure orystallized fervocyanide of po-  upper capsule; add Lo the potasss upon it, &  Pposed by Dr. Ure, will ba found very exsct
tassium, 15 parts; water and sulphurio acid, singlo drop of a solution of sulphate or tine-  and convendent. To 100 graina, or any other
of sach 9 parts; distill in & glass retort into & ture of iron, and expose it to the air for s few  convenient antity of the acid eontained In
well-cooled receiver, containing ehloride of sesonds. Next add 1| or 2 drops of dilute & small phi ; 8dd in succession, small guan-
calcinm in coarse fragments, 5 parta; stop  enlphurie acid, when a Dblue rolor will be de-  tities the peroxide of mere in

tha procesa &4 soon 48 the ghloride in the re-
veiver fa eotly coverad by the distillad
fiuid, and decant the acid into a bottle fur-
nizghed with a good stopper. Xeep it in the
dark, with the bottle inverted.

884D, Dilute Prussic Acid. Mix 41

matter toste
itate, solnble Im
e gy

valoped if hid.rmmi.a acid is present in the

Nitrate of gilver gives s whita clotty pure-
) giling nitric acid; and

oh, when dried and heated in a test tuhe,
evolvey fumes of oyanogen, which bura with

fina
powder, till it ceases to be dissolved on ﬁl‘l—
tim;; ) 31;31«5 l:L;::r uil"th; :&dpmnipil‘;ﬂ.n.nt; e
up being ¥ 4, gives a quo repre-
senting the guan of rsa?u prussio acid
present, By Wﬂighing_hnut beforehand, on &
piece of paper or a watch-glass, 40 or 50 grains
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of the peroxide, the residual wel aof it
ahcrwnh?t i Te tl:nmat.lMﬁtr plata:;lﬂ. 'gha
operation m e always com in five
minutes, for red precipitate dissolves aa
mfpiﬂljr the dilute prusgio acid, with the aid
a ht :ﬂt&ﬁuﬁ. a8 augar disaclves in wa-
ter. Should the presencs of muriatic acid be
suspected, then the difference in tha volatility
of inte and muriste of ammonin may ba
Imr{ recoursd to with advantage: the former
exhaling at 8 very gentla heat, the latter re-
%F!ﬂnmg a sublining tempersture of about
] ahr. After ammonis in slight
excess to the proeeio acid, if we evaporata to
dryness at a heat of 213°, wo may infer from
tha_residuary sal-ammoniac the quantity of
muriatic acid present, E% gmin of gal-
Emﬁmma.;: eorresponda to . grains of mu-
riatic acid.

1892

PRUBSIC ACID, the familiar name for a dangeronsly
poisonons, though chemically feeble, acid, known scienti-
fically as “hydrocyanie acid,” or “ cyanide of hydrogen,” ia
hera taken as a convenient heading under which to treat of
cyanides gonerally, This generic term (from wvavaos, Llue)
i3 not meant to hint at any generic property; it is due
simply to the fact that all cyanides, in an historical sense,
are derivatives of a blue pigment which was discovered
accidentally by Diesbach, a Berlin colourmaker, about the
beginning of the 18th century,

The foundations of our present knowledge of cyanides
were Inid by Scheele (1783), whose discoverics were subse-

quently (from 1811) confirmed and supplemented, chiefly
in the sense of quantitative determinations, by (3ay-Lussae,
Although we have no space for further historical notes, we
must not omit to state that Gay-Lussac, s one result of his
work, conceived and introduced into chemistry the notion
of the *compound radical,” having shown that prussic
acid and its salts are related to the group NC in precisely
the same way s chlorides are o chlorine, or sulphides to
sulphur, This idea, in his own eyes and in those of his
sontemporaries, was greatly fortified by his success in even
130lating Lis “cyanogéne” as a substance,

In preparing cyanogen or cyanides in the laboratory the
operator now always starts from prussiate of potash, with
which, accordingly, we begin,

Prussinte of Potash, (NC)Fe. T 48 syn. ferrocyanide of
wtassium ; G"Zrm. ﬂ.!ra.tims.;-em!:j.—T%:jﬁa&t is being produced
industrially from animal refuse (hide and horn ::]ili]'liugs, ald shpes,
bleod solids, %c.), carbonate of potash, and iron filings or borings
#s raw materinla. The carbonate of potash is fused ot a red heat
in an iron pear-shaped vessel suspended within a furnace, or on the
cnpel-shaped sole an reverberatory furnace, and the animal matter,
which slioulil bLe as dry as possible, is then introduced in instal-
wients along with the iron. The fusion is continued as long ns
inflammable gases ara going off; then the still fluid mass is ladled
ont and allowed to cocl, when it hanlens into a black stone-like
body known to the manufactarer as “metal.” When the broken-
up matal is digested with water in an iron vessel prussiste of potash
passes into solition, while a black residue of charcoal, metallic
iron, sulphide of iron, &e., remains, The clarified solution, after
enflicient concentration in the heat, deposits on ceoling part of
its prussiate in lemon-yellow quadratio erystals (generally trun-
cated cetabedre), which are puritied by recrystallization. Tha last
mather-lignors furnish an impure green salt, which is added ton
fresh fuse and so utilized,

In former times it was believed that the prussiate was prodnced
during the fuslon proecess, and in the subsequent process of lixivia.
tion simply passed inlo solution, nuntil Liebig showed that this view
was untenable. The fase cannot contain ready-formed prussiate,

Encyclopedia Britannica,
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because this salt at a red heat breake np with formiation of & residg
of carbide of #ron and eyanide of potassingt. The metal in fact
when breated with dilute aleohol gives up to it plain eyanide of
potassium, and the I'ull?r exhausted residuo yields no prussiate on
trealment with water. The prussiats aceordingly must be produced
during the process of lixiviation by the action of the eyanide of
potasstum on some ferrons compound in the metal. Lishi thought
that it was partly the metallic iren, parvily the sulph i:ﬁ: of iron
present in the metal, which effected the convorsion, Ascording to
more recent researches n doubls sulphide, 1,8+ Fe,8, which iz
always produced during the fusion (from the raagents proper and
the sulphuc of the organic matter and that of the siilphate of potasl
wresent in the carbonate as an impurity), plays this important part.
[hs double sulphids by the action of water breaks up inte alka.
line sulphide, sulphide’of iron (FeS), and milphar, T!J:ix sulphids
of iron is of a peculiar kind ; it does what ordiuary Fe3 does not
effect, readily at least : it converts the evanide into rissiate, thus,
6NC. K +FeS=K.S 4+ (NC),Fe.K,, while the eliminated sulphor
of the original FaS8, nnites with anctlier part of the cyanide of
potassium ints sulphoeyanate, 3+ NCK=SNC.R, which latter
salt is thus uwnavoidably produced as a (rather inconveniont) bye.
Ivrndnnt. P'ure prussinie of potash has tha speeific gravity 185 ; it
s permanent in the air. Tt loses its water, part nt 80° ., the resi
at 100° C., but very slowly, The anhydrous salt isa white powder,
The crystals dimolve in fonr parts of eold and in two parts of
boiling water, It is insoluble in, and not del: ydrated by, nleohol.
Prussiato of potash has the -eomposition of a doubls salt,
Fef ':{E}}g+lllil'{ﬂ. but the idea that it contains thesa two Linary
cyanules is entirely at varionce with its reactions, Cyanide of
potassinm i3 readily decomposed by even the feeblest acids, and
to some extent even by water, with elimination of hydrocyaniz
acid, and on this asconnt perhaps is intensel v poisonions. A soly-
tion of the [:ruuuilta remains absolutely unehanged on evaporation,
nnd the eetion on it sven of strong acids in the cold results in the
farmation of the Iy ydrogen salt, (NC)gFeH,, which is decompesed, it
s troe, but only when the mixture is heated, with evolulion of
hydroeyanic acid. It is not poisonous. Iis soluiion when mixed
with nitrate of silver does not give s precipitate of eyanide of silver,
NGC.Ag, nnd a solution of the two nitrates; but yields a unitary pre.

cipitate of the nnm}{mlﬂnn (NC)sFe.Agy, which contains all the
iran ; only nitrate of potassium passes into solution. Other heavy
metallic salts behave similarly. "On’the stremgth of thess eon-
siderntions chemists, following the lead of Lisbig, view prussiats
as a binary eompound of potassium, X,, with o complex radical,
NgCoFe, ' ferrocyanogen.”

Hydrocyanie Aeid, NC.H.—This neid 1s prepared most eon-
veniently from prussiate of potash. Woller recommends the
following method. Ten parts of powdered pmesiate are placed in a
retort, the neek of which is turned upwards, and a {m-nllen:l dowh)
mixture of seven parts of oil of vitriol and fourtoen parts of water is
then added. I the aqueous acid is wanted, the exit-ond of the retort
is jrined on direct to a Licbig's condenser, which must be kept very
cool by a current of cold water, If the anhydrone acid is cl:zairml,
two wide-necked bottles (or two large U-tubes) charged with fused
chloride of calcium and kept at 30° ., Ly immersion in a water
bath of this tnm{-cmturn, must be inserted between the retort and
condenser. In this case more particularly it is indispen=sable to
provide for n most efficient condensation of the vapours; the exit-
end of the eondenser should be provided with an edapter goin
dewn to near the bottom of the receiver, which must be surroande
Ly a freezing mixture. The temnperature of tho latter, of course,
must not be ailowed to fall to the freezing-point of the distillate,
The rotort is heated by means of a sand bath and a brisk distilla-
tion maintained until the residue begins to dry np.  The result of
the reaction is in sccordance with the assumption fhat the dilute
vitriol, in the first instance, converts the prussiate, one.half into
(NC)gFa.H,, the other into (NC),Fa.K,H,, and that through the
effect of the heat these two ieg decompose each other into
{[HE],FE} K,Fe, which remains in the residus as a yrecipitate,
and {HC.)‘!H,= BNCH, which distils over, TReal FCH is a eolour-
less liquid of 0'6967 specific gravity at 18> C., which freezes al
- 18" }) (Gay-Lussac) into & white fibrous solid.  Accordin ﬁ to
Schulz the acid, if really pure, remains liqnid at =37 C, It boils
at 26°5 C.; at 4*5 its vapour-tension already amounts to lialf an
atmosphers. The vapour is inflammable and burns into earbonic
acid, water, and nitrogen. The seid mixes with water in all
proportions, with contmetion and yet absorption of heat. The

1
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solution behaves on distillation like a mere mechenical mixture of
its two components. Prussic acid has a very peculiar powerful
smell ; more characteristic still is a kind of choking action which
cven the highly attenuated vapour exerts on the larynz. Prussic
acid is fearfully poisonous; a few drops of even the ordinary
lﬂurmunutical preparation (of 2 per cent.) are sufficient to kill
arge dog. It mets with characteristic promptitude, especially when
dose, if it has once

inhaled as & vapour. Even a relntively lar
ucing a fatal affact, is

fonnd its wn}y into the stomach without p
maid to do relatively little harm there.

1 The Driiish Pharmacoporia preseribes for the medieinnl acid &
strength of 2 per cent. of real NCH. Tha two medizinal preparn.
tions known os agua angpddlarim anararon and s agea lauroceread
respectively contain prnssie acid in combination with bydride of ben-
eoyl, CyHy . COH. In neither case does the prussic acid pre-axist in
the vegetable materials, but is prodnced: during the mashing process
which precedes the distillation, by & fermentative decomposition of tha
amygdalin which they contain,

Prussic acid is charseteristically prone to suffer **spontansons

LAUGHING GAS

Laughing gas was one of the earliest an-
aesthetics. After a little while of inhaling the
gas the patient became so happy he couldn’
keep from laughing. Finally he would drift off

to a pleasant sleep.

Some do-it-yourselfers have died while tak-
ing laughing gas. This is because they had gen-
erated it through plastic bags while their
heads were inside. They were simply suffocat-
ing but were too bombed out to realize it.

The trick is to have a plastic clothes bag in
which you generate a lot of the gas.Then you
stop generating the gas and hold a small open-
ing of the bag under your nose, getting plenty
of oxygen in the meantime. Then, Whee!

To make it you start with ammonium ni-

trate bought from a chemical supply house or
which you have purified with 100% rubbing

or wood alcohol.

Dick's,

40680. Protoxide of Nitrogen. This
gae 18 Blso called nitrous oxide, snd is 1
used by inhalation, under the name of laug
ing gas, to produce insemsilbility to pain. ~ It
18 colorless, possesses an agreeable odor, and
a sweetieh taste. At 45° Fahr., and under a
pregsnre of E0 atmospheres, itis liqnid, Ita
specific gravity is 1.5241 ; it supports combus-

tion, and is absorbed by water. 1Its most re-
markable Eruiurty is its action on the system
when inspired. A few deep inspirations are

25
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decomposition,” Whether the pure anhydrons acid reslly is, in
the strictest sense of the word, still requires to be found out ; the

crdinary preparation, when kept in a closa bottle, soon turns brown
and turbid from **aznlmic” acid, a substance of complex eonstitn-
ticn. Other things nre formed at the same time. The pure aqueous
acid is liable to similar changes ; in its case formiate of ammonix
always forms the predominant product. This change is essily

understood—
NC.H+2H,0= NHf: H. CO0H,

Ammon Formie neid,

A etron a.q{nen'us prussie acid, when mixed with fuming lydro-
chlorie actid, 13 soon converted into a magma of erystals of mal-
ammoniace, with formation of formie acid, wﬁch remains dissolved.
And yet, most gingularly, the addition to the preparation of a small
proportion of hydrochloric or sulphuric acid is the best means for
preventing, or at least greatly retarding, ifs gpontancovs change
in the very same direction. Agqueous prussiz acid acts only very
feably (if at all) on blue litmus ; it combines with aqueons caustic
alkalis but does not decompose their earbonates ; nor does it act
upon the generality of insoluble basic metallic oxides or hydrates ;

mercurie oxide and oxide of silver form notewarthy exceptions to
this rule.

Ammonium Nitrate
See Page 104

First, dissolve a quantity of ammonium ni-
trate in some water. Then you evaporate the
water over the stove, while stirring, until you
have a heavy brine. When nearly all the mois-
ture 15 out it should solidify instantly when a
drop is put on an ice cold metal plate.

When ready, dump it all out on a very cold
surface. After a while, break it up and store it
in a bottle.

A spoonful is put into a flask with a one-
hole stopper, with a tube leading into a big
plastic bag. The flask is heated with an alco-
hol lamp.

When the temperature in the flask reaches
480 F the gas will generate. If white fumes
appear the heat should be lowered as the stuff
explodes at 600 F.

When the bag is filled, stop the action and
get ready to turn on.

1872

usnally succeeded by a pleasing state of ex-
citement, and s strong propensity to langhter
and muscular exertion, which soon subside,
without being forlowed by languor or depres-
sion. Its effects, however, vary with different
constitutions,

4061, To FPrepars Laughing Gas.
Evaporate & solution of nitrate of smmonis
until a drop of the fused mass placed on &
cold plate instantly solidifies; coacl, break the
lump into pieces, and place it in n stoppered

1



POOR MAN'S JAMES BOND Vol. 1 26 POOR MAN'S JAMES BOND Vol. 1

bottle. For use, a portion i3 introduced into trate of ammonia explodes with violence.
& glass refort, and heat "I:HHE& by means of a Nitrous oxide may also be made in the same
gpirit lamp,. As soon as the heat reaches 4300 way from crystallized nitrate of ammonia, or
I*l:lrnllr., protoxide of nitrogen ias evolved, and by nﬂmaing nitric oxide for some days over
may be collected in bladders, gas bags, a gaso- iron filings, but it requires great earp in its
metler, or in the pnenmatic trough over warm pr%r;?l{m.

water. (See No. 4031.) Bhould white fumes Test for Pure Laughing Gas,
appear within the retort after the evolution of When pure, it is colorless, has an agreeable
t.’Ee gas has eommenced, the heat shounld be odor, and does not affect a solution of nitrate
lowered, as, when heated to about 600°, ni- of gilver.

sollmann's Manual of Pharmacology, 1917
NITROUS OXID

General Statement.—Nitrous oxid, N0, nitrogen monoxid or prot-
oxid, “Laughing Gas,”” was the first of the inhalation anesthetics and is
still the safest. When inhaled undiluted, it produces very rapidly un-
consciousness and anesthesia, partly by a direct narcotic action, and
partly by exclusion of oxygen. The asphyxia limits its use to very short
operations, such as the extraction of teeth, It has the advantages of
prompt action and recovery, absence of irritation and of after-effects, and
is practically devoid of danger. By the addition of oxygen, the asphyxial
iactor may be removed. The anesthesia also becomes slower and lighter;
but by carefully adjusting the percentage of oxygen (5 to 10 per cent.), a
satisfactory degree of surgical anesthesia can be maintained for long
periods, without letting the asphyxia obtain dangerous proportions,
Nitrous oxid is especially valuable in the “Gas-Ether Sequence,” by
avoiding the unpleasant features of the induction of ether anesthesia,

Inhalation of Undiluted N.O.—For short operations, as in dentistry,
the gas is administered through a tight-fitting mask, so that all air is
excluded. The symptoms run a very rapid course: the preliminary
éffecis consisl in a sweetish taste; numbness; exhilaration (laughter); con-
fusion; deeper and quicker respiration; and fuller pulse. Partial ames-
thesia, with loss of consciousness, ensues in twenty to thirty seconds.
The patient is subject to dreams and the anesthesia is imperfect. The
reflexes are preserved and excitement may be present, especially if the
patient is disturbed. The respiratjon is still regular, deep and quickened;
the pulse full and rapid; the pupils enlarged; the face dusky, livid or
pallid; the eyelids twitching and slightly separated, Compiete anesthesia
occurs in fifty to one hundred and twenty seconds, averaging fifty-six.
Its onset is denoted by a change in the respiration, which becomes slightly
irregular and noisy. The pulse is quickened by about 30 ber cent. and is
small. The blood pressure shows a large asphyxial rise (Kemp, r8¢7).
The vasoconstriction diminishes the urine flow. The limbs are relaxed,
but individual muscles exhibit clonic or epileptiform contractions. The
pupils are almost invariably dilated. The face is ¢cvancsed. Relaxation
of the sphincters occurs rarely.

Operative Period.—As soon as this stage is reached, the gas is remaoved.
The pulse at once becomes slower and fuller; the respiration alsa recovers
rapidly; and the asphyxial symptoms disappear. The anesthesia lasts
some twenty-two to thirty seconds after the gas is removed; and it is
during this period that the operation must be performed. The total time
between the beginning of the administration and complete recovery is
therefore one hundred to one hundred and twenty seconds. The duration
of the after-anesthesia increases with the duration of the administration.
This may be prolonged to several minutes by giving the patient an occa-
sional breath of pure air (every fifth inhalation); or by admitting a little
air into the mask. The admission of air, however, makes the anesthesia
uneven and unsatisfactory.

After-effects are generally absent with short administrations. Some-
times the patients complain of giddiness, headache, lassitude and drowsi-
ness. Nausea is exceptional.

Accidents.—With short administrations, these are verv rare, because
of the wide margin between the first danger sign (noisy and irregular
respiration) and death., Only about seventeen deaths have been reported,
making the fatality less than 1 in 5,000,000.
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KNOCKOUT DROPS

The first process for making chlor- Lok

a1l hyvdrate (knoackout drops) is from of 100 Prﬂuf vodka. This is 50% alcohol so

vick's formulary, 1872.

4278, Chloral. Chloral is ap aily li-
quid, possessing an ethercal smell; it is solu-
blo in alenhol, ether, and water, but its rolu-
tion in the latter rapidly changes into a remi-
solid erystalline mass of Aydrate of chioral,
soluble i a larger quantity of water. Chloral
IIJDBLIIIEE at 202°, and has a specific gravity of

4277. To Obtain Chloral. PFlace an-
hydrous alecvhol in a tubulated retort, nnd
pass dry chlorine gas through it, at first in
the cold, but afterwnrds with the application
of a gentle heat. Aws soon as the chlorine
passed undecomposed through the liquor at
the boiling temperature, the process is com-

Plfjﬁﬁ {111_: cooling, the lignid in thr_ retort
8O es, lorming & crystalline mass of h
ted chloral. bl yin.

. This must be melted by gentla
heat, and agitated with thrice jits volume of

ol of vitriol, when, on increasing the heat g
little, an oily stratum of impure chlural will
rise to the surface. This must bs removed,
boiled for some time, to drive off some freo
hydrochloric acid and aleohal, and next dir
tilled with an equal volume of oil of vitriol;
lastly, it must be rectified from finely-pow-
dered quicklime, #topping the process as goon
8s the surface of the lime becomes dry. Tho
chlorine is best introduced Ly a tube inserted
into the tubulature of the retort, and a lon

tube, bent npwards, should be connected witﬁ
the beak to convey away the hydrochlorio

acid gas extricated, and to allow the volatil-
ized alechol and chloral to condenss and flow
back joto the retort,

Knockout drops are usually given to some-
one when he is a little drunk. After fifteen
minutes he 1s out for the might.

Chloral hydrate was used as a sedative in a
dose of 0.6 gram. It is seldom used now and is
hard to get. For those who know chemistry

and would like to make 1t I include the for-
mula.

The chemicals needed are bleach, Sanj-
Flush, ethyl alcohol, sulfuric acid and calcium
oxide,

You will need pure alcohol so buy a fifth

distill 1t off and you should have just a little
over 12 ounces.

The equipment needed is the still, the
chlorine bottle, some pieces of glass tubing,
rubber tubing, a 600 ml beaker, 2 water glass,
an aquarium zerator and a basting syringe and
a cooking thermometer, both from the dime
store,

A piece of glass mbing is fitted into the
bottom of the stopper for the flask. To it is
firted an eight-inch length of rubber tubing
and at the end of this is the aerator. Two
more pieces of glass tubing are put into the
top of the stopper and the rest of the equip-
ment is set up as illustrated.

To begin, put 12 ounces of alcohol in the
flask. Put two inches of bleach and a tea-
spoonfull of Sani-Flush in the chlorine bottle.

Start the chlorine through the alcohol
while the flask is cold. Watch the flask care-
fully to see when the alcohol stops absorbing
the chlorine. Then light the alcohol lamp with
its wick turned down or with the stand on
blocks so only a gentle heat will be made.
When the zlcohol stops absorbing again, raise
the heat.

Keep this up until the alcohol is boiling.
Finally it will no longer pick up any chlorine.
Then, this part of the process is finished.

Some of the alcohol will have distilled off,
It will go into the collecting bottle while the
waste chlorine gas goes outside. Several times
during the process, this alcohol is poured back
into the flask.

When the alcohol is totally chlorinated the
contents of the flask is poured into a porce-
lain pan and allowed to cool. If you have
done it right the cooled product should be a
crystaline mass of unrefined chloral hydrate.

Then, strong sulfuric acid, three times the
volume of the chloral hydrate, is slowly pour-
ed into the pan. The pan is then put on the
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SETUP FOR MAKING CHLORAL HYDRATE

stove over a gentle heat.

When the chloral hydrate is melted, it and
the sulfuric acid are stirred thoroughly and
part of the mixture is poured into the 600 ml
beaker and put over the alcohol lamp. Don't
let the mixture in the beaker get over 200 F
as it will begin to boil away ar 210 F. This is
where the thermometer comes into play.

As the mixture heats up, the still impure
chloral hydrate will rise to the surface in the
beaker. When it stops rising, take the basting
syringe and collect it off the top of the sulfur-
ic acid. It doesn’t matter if you pick up a lit-

tle sulfuric acid as long as you get all the
chloral hydrate. Store it in the water glass.

Repeat the last process until the pan is
empty. 3
The still impure chloral hydrate is then put

FOOR MAN'S JAMES BOND Vol. 1

into the beaker. Then it is heated at about
190 degrees F for 20 minutes to drive off all
the unchlorinated alcohol and hydrochloric
acid.

The next step is to pour the chloral hydrate
back into the flask and add an equal amount
of sulfuric acid. The contents are then swirled
around to mix.

The chloral hydrate is then distilled out of
the sulfuric acid. This is easy to do as chloral
hydrate boils at 210 F and sulfuric acid boils
at 722 F.

When the distilling is over the sulfuric acid
is poured out and the flask is washed and
dried. Then finely powdered calcium oxide,
equal in volume to the chloral hydrate, is put
into the flask. The chloral hydrate is then
added and distilled again. The process is stop-
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ped as soon as the chloral hydrate has nearly
stopped dripping into the collecting jar and
the surface of the calcium oxide is dry.

To prepare for use, add to the finished
chloral hydrate, one part of water to two
parts, by volume, of the finished product.

Chloral hydrate i1s a hypnotic and many
people become addicted to it. Taking it your-
self is a no-no.

Thls process has proven diffi-
cult for some.
ar, But if vou have trouble with it
study Dick's process (4276-7) and

the directions given in the 1892 ed-

29

It does work, howev-
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Chloral is prepared by passing dry chlorine into absolute
alechol ; the latter must be cocled at first, but towards
the end of the operation has to be heated nearly to boiling.
The alechol becomes converted finally into a syrupy fluid,
from which chloral is procured by treatment with sulphuric
acid. The action of chlorine upon alecohol is complex ;—
ficst aldehyde, CH,.COH, is produced, which combines
with oleohol to form acetal, CH,.CH(OC,H,), ; this, acted
on by chlorine, yields trichloracetal, CCl,, H(OCH,).,
which is eonverted by the hydrochloric acid present into
chlorel aleoholate, CCl, CH.OH.OC,H,, and monochlor-

sthane, C;H,Cl. The latter body is also formed directly
from gleohal, in the process for the manufacturs of chloral,

and combines with aldehyde, giving monochlorinated
ethylie ether, CH,CHCLOC,H,, which is eonverted by
chlorine into tetrachlorinated sther, CCl,.CHCLOC,H,
By .the action of sulphuric acid, chloral alcoholats end

* tetrachlorinated ether are resolved into aleohol and

chloral, and monochlorethano and chlorsl, respectively.
The crude chloral is distilled over lime, and is purified by

ition of The Encyclopedia Britanica, further treatment with sulphuric acid, and by redistillation.

below.

CHLORAL, TRIORLORALDEHYDE, or HyDRrDE oF TRI-
cELORACETYL, C,CLLOH or CCL,.COH, & substance dis-
covered by Liebig in 1832, and further studied by Dumasa
and Stideler. It is a heavy, oily, and colourless liquid, of
specific gravity 1'518 at 0° C., and boiling point 94°:4 C.
It has a greasy, somewhat bitter taste, and gives off & vapour
at ordinary temperature which has a pungent odour and an
irritating effect on the eyea, The word chioral is derived
from the first syllables of chiorine and alecokol, the names
of the substances employed for its preparation. Chloral
i soluble in alcchol and ether, in less than its own weight
of water, and in four times its weight of chloroform ; it
absorbs but is not acted upon by chlorine, and dissolves
bromine, iodine, phosphorus, and sulphur. Chloral deli-
quesces in air, and, like aldehyde, is converted by
water into a hydrate, with evolution of heat: it combines
also with ethylic alcohol and ita homologues, and the
derived mercaptans. An ammoniacal solation of nitrate
of silver is reduced by chloral ; sulphites of the alkalies
form with it erystalline compounds ; and nascent hydrogen,
by replacing its three atoms of chlorine, converts it into
aldehyde (Personne, Ann. Ch. Pharm., clvii 113).
means of phosphorus pentachloride, chlorine can be substi-
tuted for the oxygen of chloral, the body CCl, CCLH
being produced ; an analogous compound, CCI,,.G{CGHE}JE[,
containing the radicle phenyl in the place of the oxygen,
is obtained by treating chloral with benzene and sulphurie
acid. With an alkali, chlornl gives chloroform and a
formate of the base according to the reaction OClL,.COH
+EHO = CCLH + H.CO(OK) ; it is converted by oxidiz-
ing agents into trichloracetic acid U%Gﬂéﬂﬂ} ; and forms
with oysnio acid the body C,H,Cl,NO, =(CClL.COH)
‘COHN. When kept for some days, as also when placed
in contact with sulphuric acid or a very small quantity
uf water, chloral undergoes spontanecus ¢hange into the
polymeride metachioral, O,H,Cl1,0, =(C,Cl,0H),, & white
porcelaneous body, slowly volatile in the air, insoluble
in water, alcohol, and ether, and reconverted into chloral
without melting at 180° C,

By it placed on the surface of water exhibit

A mixture of starch or sugar with manganess peroxide and
hydrochloric acid may bs employed instead of aleohol and
chlorine for the manufacturs of chloral (Stideler, Azn,
Ch. Pharm., Ixi. 101-121), An isomer of chloral,

rachloralide, i made by passing excess of dry chlorine
into absolute methylic alecohol ; it is a colourless liquid,
insolubls in water, and boila at 182° C. (Clogz, Ann, Ck.
Fharm., i, 180).

Chioral hydrate, C,C1,0H.H,O, or CCL.CH(OH),, the
compound formed by the union of water with chloral, occurs
in the form of oblique, often very short, rhombic prisms ;
an sciculsr form of crystals is considered by Paul to be
characteristic only of the alcoholate. The purest samples
of chloral hydrate present the appearancs of ordinary alum
broken into fragments, are perfectly {ransparent, omly
alightly odorous, free from powder, and dry to the touch,
and do not become white by exposure. Jacobsen gives the
melting point of pure chloral hydrate as 60° to 51° the
boiling point ss 99° C. It can be distilled unchanged at
120°C. ; but when heated with sulphuric acid it is converted
into enhydrous chloral end chloralide, C,H,C1,0,, When
mixed with water, chloral hydrate causes a considerahble
degrea of cold ; and, as with camphor, small fragments of
Zyratory move-
ments. An agueous solution should bo neutral or nearly
80, and should give but a faint milkiness when boiled with
silver nitrate. A drop or two of ammonia added to solu-
tions essists in their preservation, Chloral hydrate may
be detected in the presence of other substances by adding
an alkali and heating, when chloroform is evolved, which
may be collected in a receiver; thia process can be
employed for the estimation of the commercial hydrate.
When ammonium sulphide is added to & solution of pure
chloral hydeats, the liquid turns red, end then becomes
rapidly brown and thick ; the presence of oily impurities
in & solution is shown by the brown colour it 2equires when
shaken up with concentrated sulphuric acid. Chloral
hydrate has the property of checking the decomposition of
a great number of albuminous substances, such as milk and
meat ; and & mixture of it with glycerine, acoording to
Personne, is suitable for the preservation of anatomical
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preparations. When heated with concentrated glycerine to
a temperatura of 110°-230° C., chloral hydrate yields
chloroform, CHCI,, and formate of allyl, HCO{OC,H,) )
and by the action of nitrie acid and strong sunlight, at 155

C. it is transformed into trichloracetie meid, CCl, COOH,
The effect of chloral hydrate upon fresh blood, like that of
formic acid, is to render it darker.

The breaking up of chloral hydrate, in the presence of
alknlies, withn“cgha production of ehloroform and formates,
led Liebreich to the conjecture that a similar decomposition
might be prodnced in the blood ; and henece his introduction
of the drug, in 1869, as an snmsthetic and hypnotic
(Compt. rend., 1869, Ixix,, 486). It haa been supposed
that its physiclogical ection may be due to formie acid as
well sa to chloroform set free in the blood, tha effects of
the formic acid being attributed to the production from it
of carbon dioxida, Personne, however, has administersd
sodium formate to dogs, without perceiving in them the
slightest anmsthetic phenomens, or the abnormal formation
of carbon dioxide (Compt, rend., 1874, Ixxviii. 129). Hse
considers that chloroform is set free in the blood, but is
not eliminated as enew., >>ing converted into sodiam chloride
and formate (ibid. 1869, Ixix,, 983); the prolonged action
of chloral on the animal ecomomy he explains on the
suppogition that, chloroform being produced at the expense
of the slkali of the albumen of the blood, the latter, which
may be regarded a3 an amide, forms with the trichlorinated
aldehyde chloral a eompound which, by the gradual action
of the blood, affords a continuous supply of chloroform.

Tanret, on the other hand, suggests that as chloral hydrate,
when made alkaline with caustic potash, yields in the
presence of the oxidizing agent potassinm permanganate
the formate, chloride, and carbonate of potassinm, together
with carbon monoxide, the slkalinity of the serum of the
blood may determine a similar decomposition of chloral
hydrate, the physiclogieal effects of which may therafore be
ascribed to poisoning or deoxidation of arterial blood by
carbon monoxide (Compi, rend, lxxix. 662; Jowrn.
FPharm. Chim, (4), xx. 355-357).

The first effect of & dose of chlorel hydrate is to produce
a state of congestion of the brain, as eyidenced by the con-
dition of the retinal vessels ; after 5 or 10 minutes, con-
traction of the vessels is observed, the retina becomes of a
pale pink colour, and drowsiness ensues; when this wears
off, the retinal and cerebral vessels resume their accustomed
size (Dr W, A, Hammond). In cases of death from chloral,
the cerebral vessels have been found much congested.

The effects of chloral hydrate vary with different
individuals ; but, as & rule, 8 dose of 20 grains acts in a
healthy subject az & mild sedative of the sensory mnervous
system, and produces, about helf or three quarters of an
hour after it has been taken, & light, refreshing, and normel
sleep, without oaunsing headache or disturbance of the
respiration and pulse.

Teken in large quantities chloral hydrate is & powerful
soporific ; it perceptibly lowers the temperature of the
body, and diminishes the frequency and force of the heart's
sction, probably from paralysis of its intrinsic motor
ganglia; whilst the rate of respiration is lessened,
apparently through affection of the medulla oblongata. Ex-
cessive doses produco complete insensibility, end diminish,
and at last abolish reflex excitability ; pallor, coldness of
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the extremities, lividity, and muscular relaxation ensue ;
and death may result from cardiae syncope,

M Oré ia the originator of a plan for performing opera-
tions during enesthesia produced by the intra-venous
injection of chloral hydrate. He shows (Compt, rend.,
1874, Ixxviii; 515, 651) that it may be harmlessly injected,

and that when thus brought into immediate contact with
the blood, it effects co

mplete anezsthesia of long duration,
and is 8 rapid and effectual remedy for tetanus. Chloral
hydrate sometimes fails to afford relief from suffering, and
when it does not induce sleep, may occasion excitement and
delirium. Insome cases a dose has produced an eruption of
urticaria, L6 mnsk be administered with caution to children,
end fo patients having disease of the heart and of the
digestive tract, tertain affeetions of tha bronchi, or hysteris.
It sppears that chloral cannot be decomposed end thrown
off by a healthy body at a greater rate than from b to 7
groins an hour (Richardson, Zancet, 1871, 1, 209); and as
the limit of the dose that can be safely takex is-not affectod
by the customary use of the drng, as in the case of apium,
but rather the reverse, its incantious employment in large
quantities, and the practise of habitually resorting to it to
gain relief from sleeplessness, from neuralgin, aod from the
effects of aleoholic excess, have in not & few instances led
to fatal results In consequence of this risk medical
practitioners mow usa it less extensively. The continued
use of chloral h too, is apt fo cause s hypermmic
vondition of the skin, diffuse inflammetory erythema of the
face and chest, conjunctivitis, end interference with re-
gpiration ; and may bring on deep melancholy, weakness
of will, and inability to slesp without the drug.

Chloral hydrate is of special value as a soporific whers
opium i8 inadmissible, as in the case of children, in ur=mia,
and in some fevers, It is wsed in delirium tremens, rabies,
severe chorea, acute mania, and phthisis, as well as in
dyspnces, pertussis, cholera, ses-sickness, cancer, chronic
rheumatism,and gastralgia, and in parturition and eclempsia;
and in cases of tetanus it s employed to produce muscular
relaxation, Its antagonism to strychnia was first pointed
out by Liebreich (Compt, rend., 1870, lxx. 403). When
administered to rabbits it has been funnd to be a remedy
for poisonous doses of strychnia (Bennett, Edin, Med.
Jowrn., 1870, xvi, 262); but Oré hLas shown (Faz. Média.
de Paris, 1872, p. 401) that the hypodermic injection of
that drug is of no awvail in the case of rabbits poisoned
with fatal doses of chloral hydrate. Numerous experi-
metits have led to the conclusions that “ chloral hydrate
i8 more likely to save life after a fatal dose of strychnia,
than strychnia is to save life after a fatal doss of chloral
hydrate ; * that after o dose of strychnine has produced
tetanic convulsions, these convulsions may be reduced in
foree and frequeney, end life may be saved, by means of
the influence of chloral hydrate; but that though the
effects of & poisonous dose of the hydrate may be mitigated,
the coma prodnced by its action on the brain is not remaved
by strychnia (Bennott, Report in Brit. Med. Jour, 1875,
1, 87; Ogiivie Will, Fdin, Med. Jour,, April 1875, 807),
Chleral hydrate modifies the action of a fatal dose of
oxtract of Calabar bean, but is of little service if given
some time afterthe latter, The effects of chloralism are

combated by provoking emesis, and by stimulating freely.
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FIRE BOMBS

Most fire bombs are simply gasoline filled
bottles with a fuel soaked rag in the mouth
(the bottle’s mouth, not yours). The original
Molotov cocktail, and still about the best,
was a mixture of one part gasoline and one
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part motor oill. The oil helps it 10 cling to
what 1t splatters on.

Some use one part roofing tar and one part
gasoline. Fire bombs have been found which
were made by pouring melted wax into gaso-
line.

— PNt Close Fitting 3%-inch Aluminum Tubing Glued on Shell.

SHOTGUN SHELL BOMB

Cork

o Roofing nul
Lhe

SHOTGUN SHELL BOMBS5

These little goodies are  affectionately
known as “nut busters.” They are simply
shotpun shells enclosed in cardboard rolls
with cardboard fins put on. On the primer
end of the shell is glued a small cork with a
hole drilled through it. A roofing nail fits in
the hole snugly enough to stay in burt loose
cnough to plunge into the primer upon im-
pact,

Since the shell is not confined in the cham-
ber of a gun, it will naturally not cause the
same amount of damage. But if it goes off be-
tween a fellow’s legs he can look forward to
becoming a soprano.

These bombs are thrown singly or by the

handfull into the air over milling crowds. The
weight of the shell and the stabilization by
the fins causes the nut buster to head straight

downward. _ _
It has tremendous effect as its presence is

usually a surprise. The threat of more coming
in 1s guaranteed to rout any mob.

Not only does it go off on the pavement
but it will also explode on contact with a per-
son’s head or shoulder. At night it is impos-
sible to trace its point of origin,

A clever use for a plain shotgun shell is as a
muffler boamb. The shell is simply shoved up a
car’s exhaust pipe with a length of stff wire
until it drops into the muffler. After a few
minutes on the road the shell explodes, total-
ling out the muffler and treating the driver to
a sick kind of panic.
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POTATO MASHER GRENADES

A grenade on the end of an eight-inch piece
of broom stick can be thrown almost twice as
far as when you hold the grenade directly in
your hand,

As illustrated, both caps are drilled and the
bottom cap is fitted with a screw that goes in-
to the stick. The piece of broom stick is also
drilled but a size smaller than the screw. This
is to make the screw go in easier without split-
ting the stick,

The fuse is cut the length it takes about
five seconds to burn. It is glued firmly into

the cap and generously covered with flare ig-
niter. To ignite, the fuse is scratched with a
strip of wood covered with red phosphorus
and sand.

Pipe grenades can be caused to fragment
simply by grinding depressions in chem with a
grinding wheel, The depressions are made be-
fore the explosive is put in. Depressions 1/16
inch deep cut the resistance of the pipe
enough to make it shatter.

If you have any skill at all you can grind
such a grenade in about two minutes.
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FIRECRACKERS only one-third full.

Firecrackers are so simple to make that
many books on fireworks ignore them. There
are two main types of firecrackers but many
mixtures.

Handmade giant firecrackers are made hy
first rolling paper around a 3/4 inch dowel
until the paper is 1/8 inch thick. This is the
case.

The best paper to use is from paper sacks.
It is cut to the desired width and the length
that makes 1t 1/8 inch thick when rolled. On
the last roll, the paper is glued and the tube
is slipped off the dowel.

One-quarter inch thick slices of the dowel
are used to plug the ends.

The plug for the fuse end is drilled to allow
for the fuse. The plugs are smeared with glue
before being pressed into the ends of the
tube. More glue is squeezed in around the fuse
after it is put in.

In all the directions I have for making giant
firecrackers it is recommended that they be
filled only one-third. It is agreed by all who
wrote about them that completely full ones
aren’t as loud as those that are one-third full.

1 admit to never having made one. I did
play with them as a child and used them more
for their destructive properties than for their
noise, They do have temific force, even when

Anyone wanting to make them can test for
himself whether there is more concussive
torce in a full firecracker or one which is only
one-third full,

If you choose the one-third full kind you
should be sure to put the fuse well into the
firecracker to make sure it reaches the pow-
der.

For the small firecracker, two kinds of pap-
er are used. Any regular paper is used for the
tube but thin wrapping tissue is used for the
inside.

As 1llustrated, a pile of powder is put on
the tissue. The edges are folded over and the
fuse 1s placed so its end is in the powder area.

The short end of the tissue is then lapped
over the powder and fuse. Next, the whole
thing is rolled tightly to the end over the glue.

The outside is a strip of paper about 11 in-
ches long and slightly wider than the length of
the powder core. It is smeared lightly with
glue and rolled tightly around the powder
core.

If any glue is water based, the firecrackers
are allowed to dry for a couple of days. Then
airplane glue is squeezed into both ends.

Adequate firecrackers can be made with

commercial gunpowders. Pistol powder is best
but even shotgun powder will do.
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Of the many powder formulas to choose
from, I picked three as being the most practi-
cal and stable.

The first is four parts potassium nitrate,
one part sulfur. The second is, six parts potas-
sium nitrate, two parts aluminum powder and
three parts sulfur. The third is five parts bar-
lum nitrate, two parts aluminum powder and
one part sulfur.

The potassium nitrate and charcoal are
both ground as finely as possible before being
mixed. An electric blender can be used to pul-
verize both but should never be used for any
other explosive stuff,

INCENDIARIES

For sheer terrorism, incendiaries can't be

beat. They are horrifying to look at and if set
off in a crowded room, instant panic is guar-
anteed. They burn at 4,000 degrees and give
out a blinding light.

Wartime incendiaries had magnesium cas-
ings which burned fiercely. If water was put
on them they disintegrated, sending burning
metal in all directions. You probably can’t get
hold of magnesium tubing so you will have to
settle for aluminum.

Aluminum tubing, bought at any hardware
store, 1s the next best casing for improvised
incendiaries, It doesn't burn as fiercely as
magnesium but is still pretty awful.

The tubing should be at least 1% inches in
diameter. This is to make sure there is enough
thermite to burn the tubing.

Aluminum tubing is cut into suitable
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lengths and slices of a large dowel are cut for
plugs One slice is drilled to accommodate the
fuse

Thermite 15 a mixture of three parts, by
volume, of red or black iron oxide and two
parts of fine aluminum powder.

The tube is filled nearly full and tamped
until the thermite is one inch from the top. A
circle of tissue paper is then put in to keep
the thermite from blending with the igniter.

The igniter 1s 2 mixture of one part, by
weight, of powdered magnesium and two
parts of barium peroxide. This 15 mixed care-
fully, preferably by rolling back and forth in
1 plastic contamner. [t asn’t all that sensitive
but 1t doesn’t hurt to be cautious. Goggles
and gloves should always be worn when work-
ing with explosive or flammable substances,

When mixed, a one-half inch layer of ther-
mite igniter is put into the tube. Another cir-
cle of tissue is added and one-fourth of an
inch of flare igniter is spread in. The one-
tourth inch of inside tubing is cleaned of flare
igniter to accommodate the plug.

A bare fuse is stuck straight up in the
center of the flare igniter and it is left to dry
for a day or two. Then the drilled plug is
sineared with glue and pushed over the fuse.
Then flare igniter is daubed on the fuse and
when dry, the thing is ready to use.

OTHER THERMITE IGNITERS

Thermite can also be ignited by potassium
chlorare and sugar or flare igniter, although
not as reliably as with the barium peroxide
and magnesium,

To make a thermite grenade which will ig-
nite by potassium chlorate and sugar or flare
igniter, you start with aluminum tubing 1%
mches in diameter, or more, and five inches
long.

Buy a length of dowel that fits snugly in-
side the tube. Curt one-fourth inch thick slices
of the dowel to plug both ends. Bore fuse
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holes in the slices that are to be used for the
tops of the grenades.

Put plue around the bottom slices and put
them in the ends of the tubes. When the glue
15 dry, put in a one-fourth inch layer of three
parts, by volume, of potassium chlorate and
two parts of sugar, well mixed, or flare ig-
niter. Then put in a circle of tissue over the
mixture so it stays by irself.

Next, wrap a pencil once with a 4% inch
piece of tissue and hold it in the center of the
tube while you pour in the thermite. When
the tube is full, tamp the thermite down, be-
ing careful not to damage the tissue around
the pencil, Put in and tamp the thermite until
it fills the tube to one-half inch from the top.

The pencil is then carefully removed from
the tissue tube and potassium chlorate and

sugar or flare igniter is funneled in until it
meets the top of the thermite,

Then, put in another circle of tissue over
the thermite and add a one-fourth inch layer
of potassium chlorate and sugar or flare ignit-
er. Next put in the plug and the fuse, Glue is

squeezed in around the fuse to hold it in
place.

OTHER IGNITERS

Potassium permanganate, potassium nitrate
and potassium or sodium dichromate can all
be used to ignite thermite. However, they
won't ignite by fuse so must be helped along
by an additional igniter.

First, either of these igniters must be crush-
ed to the fineness of granulated sugar. A quar-
ter-inch of the igniter is poured over the ther-
mite and a quarter-inch of flare igniter is
spread over IL

The fuse is stuck straight up in the flare
igniter and the mess is allowed to dry for a
couple of days. Then the plug is glued and
put over the fuse and pressed firmly into the
end of the tube. It is good to squeeze some
more glue around the fuse as the flare igniter
doesn’t hold it very well.
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DYNAMITE

Many - Militants use dynamite. In some
states it takes a fire marshal’s permit to buy
dynamite but such a permit is easy to ger. All
you have to do is file a mining claim in some
desert wasteland. The land office, usually in
the courthouse, is where to learn how to go
about filing a claim, Then you take your
claim to the fire marshal and if you are not an
abvious freak he will give you a permit.

The mineral you claim to be hunting will
depend on your own area, In the courthouse
there is usually a geological survey office
where they can give you a list of minerals
mined in your area.

You should choose one that requires blast-
ing.

“One Militant was out in the boondocks and

found several outcroppings of pretty rocks.
He figured they would look great in aquar-
ums. He filed his claim and got his permit,
After doing enough blasting to prove he
was using his dynamite legitimately, he was
supposed to share all the rest he bought with
his friends. But he uses it all for blasting and

is fast becoming the aquarium rock king of
Southern California. Now he looks down on
his former friends,

Not all Militants are like him. They file
their Mickey Mouse claim and after a little
blasting to make the area look like it is being
worked they buy all the rest to sell to friends.

With your permit you can buy dynamite
for $20.00 for 100 sticks and resell it for
$2.00 per stick. Less the small cost for blast-
ing caps and a little fuse given with each sale,
you will make 1,000% profit. If you steal it
your margin of profit will be even greater.
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Dynamite is bought from stores selling to
miners. Such stores can be located through
the business section of the phone book under
“Explosives.”

Militants in the service, and especially the
National Guard, steal grear quantities of ex-
plosives as well as military equipment and
supply their civilian friends. Dynamite is also
stolen from construction sites, even in the
middle of large cities.

Dynamite ranges in explosive velocity from
4,000 1o 23,000 feet per second. The lower
velocities are used for moving earth and such
and the higher velocities are used for their
shattering effecr on stone and steel.

Lower velocity dynamites are made up
from 20 to 60% nitroglycerine with sand, clay
or sawdust as an absorbent.

The low velocity dynamites are very dan-
gerous to store because the nitro settles to the
bottom in a few months and the stuff has to
be turned every couple of weeks, like hatch-
ing eggs. If not turned, the settled nitro can
explode at the slightest jar.

If you are smart you will buy only the gela-
tin dynamites. They are made up of up to
90% nitro and the rest is nitrocotton, These
are the most powerful, These are also safer to
store, as they become less sensitive with age
and don't have to be turned.

THE STILL

Once the Militant has his chemicals, he sets
up his still. It is small, efficient and safe. In it
he makes things like tear gas, prussic acid and
occasionaly distills alcohol.

First, a flask is fitted with a one-hole rub-
ber stopper. A short length of thin glass tub-
ing is inserted into the hole. A five foot length
of thin rubber tubing is fitted over the glass
tube and coiled into the ice bucket and out
through a hole near the bottom. The end of



the tube is fitted over another glass tube

which 1s in a two-hole stopper stuck into a

bottle. The other hole contains another glass
tube to which is attached another length of
tubing long enough to reach outside to get rid
of any noxious or poisonous fumes.

The equipment for the still is cheap and
simple to get. Most of it can be bought from
your local drug store. They carry tubing, stop-
pers, glassware and many chemicals which
they freely sell to doctors, students, etc. If
you get on good terms with your druggist and
he doesn’t know you’re a freak you can buy
most of your stuff from him.

A ring stand or tripod for the flask is more

handy than the can in the illustration. But a
tin can with strips cut out of it for ventilation

and for the removal of the lamp is usually ad-
equare.

The checklist of equipment is:

1. alcohol lamp. 2. ring stand, tripod or tin
can. 3. 500 m] or larger flask. 4, assortment of
one and two-hole and holeless rubber stoppers
of various sizes. 5. about six yards of 3/16 of
an inch (inside diameter) rubber tubing.
6. about a foot of six millimeter (outside dia-
meter) laboratory glass tubing. 7. child’s plas-
tic bucket. 8. receiving bottle.

The hole in the bucket for the tube is made
somewhat smaller than the tube so it will fit
snugly and prevent leakage.

Full strength wood alcohol for the lamp
can be bought at the drug store. Rubbing al-
cohol, although 30% water will burn in the
lamp but not so well. You can distill the pure
alcohol off the water from rubbing alcohel.

This is best done over a gas or electric
stove. First a large pan with a couple of inches
of water in it is put on the burner to be used
and the others are turned off.

The still is set up as in the illustration ex-
cept the receiving bottle is larger and doesn't
neced a stopper or tube going outside. The

flask is filled with rubbing alcohol to just un-
der the neck and set in the pan of boiling

‘water.

In this setup a coathanger wire with a loop
in its middle is put over the neck of the flask

and fixed to the sides of the pan. This is ne-

cessary because as the alcohol distills off, the
flask gets lighter and would rise in the water
and fall over without support.

Another consideration is to make sure the
tube does not flop over and collapse. This can
be prevented by hanging a string from the
ceiling by which the tubing is held above the
flask.

The tubing should be further supported so
it does not touch the hot edge of the pan. If
it is allowed to lie over the edge it will melt.

When the action starts the alcohol will fair-
ly flow into the collecting bottle. When it
stops all that is left in the flask will be water.
If left alone, water would start dripping,
much slower than the alcohol, but this is not
warited.

This is the only case where you should dis-
till over a stove. A stove is harder to control
than an alcohol lamp. It is also harder to clean
up than a table in case of an accident.

TEAR GAS

There are several eye and nose irritants on
the market which can be easily duplicated by
Militants, One is “Defend." It is advertized as
leaving a red stain so an attacker can be iden-
tified. The stain is not visible and the active
ingredient is common household ammonia.
Forget it. Besides, ammonia turns to water in
a few seconds and is more likely to enrage
than to repel an attacker.

A much better irritant is formaldehyde.
Better known as embalming fluid, it smells
horrible, hurts the eyes and nose, and on ex-
posure to the air it vaporizes, making a room
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uninhabitable for hours.

It can be squirted from a water pistol or
nasal inhaler, poured on the floor or vapor-
ized by a bomb described under stinkum.

This was accidentally tested after a visit to
the Avilas of Eureka, California. I threw my
jacket on an easy chair and my anahist nasal
sprayer fell out. It was filled with formalde-
hyde which I carry for vicious dogs and mem-
bers of the Eureka City Council.

Mrs. Avila found it later and put it on the
kitchen table. Her sixteen year old daughter,
Laura, saw it and, feeling an attack of the
sniffles, did then take it and squirt it up her
left nostril.

The action got pretty heavy about then as

she went into convulsions and almost blacked,

out, She wiped her hand across her nose and
got some formaldehyde under her upper lip.

This was so painful she thought she would
lose her mouth.

A scratch on the back of her hand got some
formaldehyde and the agony was almost as
bad as everything else. Even though none had
gotten directly into her eyes, they began to
tear copiously and she could hardly see.

She was totally incapacitated for at least
twenty-five minutes. She couldn’t do a thing
except yell. She regained her sense of smell
several hours later and luckily there was no
lasting damage.

Formaldehyde can be bought at the drug
store under the pretext of wanting it to pre-
serve mice or other lab specimens.

The irritant mailmen use against dogs and
which is sold widely for self defense is oleco-
resin capsicum. Capsicum is the hot essence of
red peppers. Oleoresin is the process for ex-



tracting It

To extract the capsicum, grind up four
ounces of red pepper seeds in a blender or
with a mortar and pestle. Red pepper seeds
are bought 1n the grocer's,

The dry, ground seeds are then put into a
coffee percolator in which there 1s about 16
ounces of alcohol, preferably with the water
distilled out. The seeds are then percolated
for about a half hour.

The alcohol 1s then distilled off until there
are only a couple of tablespoons of red liquid
left in the tlask. The red liquid is then addea
te a half pint of light mineral oil, bought at a
drug store.

It can be sprayed from a nasal spray. An-
other good way is with a window cleaning
sprayer bought at any dime store. The tube of
the sprayer is cut to fit in a two ounce medi-
cine bottle. This way you have enough goody
to last through a whole demonstration, no
matter which side you're on. It is also nice to
keep by the door to repel intruders.

Before using, the container should be given
a few shakes. Under laboratory conditions all
the oil is extracted from the seeds. But with
my Mickey Mouse method a lot of oil is left
in so the residue is quite potent. Just be sure
you strain out any larger bits so the sprayer
hole 1s not clogged.

The ground seeds left in the percolator are
dried and saved. They are great for throwing
into the faces of people In a mob. If you
really want a laugh, throw some broadcast
trom a theater balcony during the death scene
in “Love Story.”

The goody called MACE is probably only
acrolein. If not, it works just as well as MACE
and is simple and fun to produce.

Acrolein 15 not toxic but causes horrible
pain in the nose and copious tears, and irri-
tates the skin. A shot in the face from a water
pistol or some other sprayer will put anyone

out of the game for at least 2 half hour.
Acrolein is best made an ounce at a time,

Put in the flask 2% ounces of glycerine and

3/4 ounce of sodium bisulfate (Sani-Flush),

both of which can be bought at any grocery
store.

The still is set up like in the illustration
with the Gutside rube connected as the fumes
are bad.

When the mixture starts to bubble it must
be watched constantly to make sure it does
not bubble up into the neck of the flask. If it
starts for the neck of the flask, remove the
lamp until it settles down. If the lamp is too
hot, the tin can 1s raised on small blocks unrtil
the right heat 1s gotten.

Dnstill off an ounce of acrolein and take
away the lamp. An ounce is all this size batch
is good for. Let the flask cool for an hour be-
fore opening and cleaning. Pour the residue
down the sink and put your face over the
drain to get a sample of the vapor. Jesus!

Then cap the receiving bottle and wash
everything the acrolein was in contact with.

The best squirter for the three irritants
above 1s a water pistol. Most water pistals leak
badly so they must be transported barrel up
so the goody won't ooze out around the trig-
ger. It will leak when you use it so it is best to
put it in a plastic sandwich bag with the open-
ing held around the barrel with a rubberband.
If the pistol has a trigger guard it should be
cut off and then it can be used just as easily in
a plastic bag as otherwise.

For casual carrying around, you can't beat
a nasal spray. The best ones can be screwed
open so the poody can be poured in. If not,
you have to squeeze it and put its nozzle into
the goody. When the pressure is released the
irritant will be sucked up.

Such irritants are illegal to carry in some
states. That’s one of the reasons the nasal
spray 15 best. If you are searched and it is
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tound, there is little chance it will be recog-
nized for whart it is.

I don’t know what advice to give you if the
cop has the sniffles and poes to use some of
your goody.

STINKUM

Iron sulfide is sold for $.35 for only 1/8th
of an ounce. Easier to make, just as potent
and costing about $.50 a quart is ammonium
sulfide. It stinks to high heaven like rotren
cggs and no one can stand to stay around it
once it has been spilled on the floor or vapor-
ized by an explosion.

To make some, you mix four ounces of sul-
fur with eight ounces of hydrated lime in a
stew pot. A quart of water is added and the
mess is heated and stirred until the sulfur has
completely blended. The hydrated lime
will sink to the bottom of the pan and the
yellow liquid is then poured off into a bucket.

Take the bucket outside, if you have any
sense, and add one pound of sulfate of ammo-
nia. Stir it a minute and hold your nose, Then
cover the bucket with plastic wrap and lert it
set for about a half hour. Then pour off the
liquid slowly through a cloth filter into a
bottle.

If you don’t have an outside you can use
your bathroom. Just hope no one has to go
for an hour or so. The liquid is vile but it is
not poison,

Incidentally, when 1 researched this for-
mula I went to the garden store and bought a
five pound bag of sulfate of ammonia for
$1.65. Garden sulfur is very high grade and
makes excellent gunpowder. It has 10% inert
ingredients so 10% more should be added to
any formula requiring sulfur. I bought the hy-
drated lime from a building supply store for
$.10 2 pound.

A word is in order about the spelling used
for sulfur products. Different spellings are:
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sulfur, sulphur, sulfate, sulphate, sulfide, sul-
phide, etc,

Stinkum 15 either poured on the floor, shot
from a water pistol, thrown in a bottle or
light bulb or vaporized by a firecracker. The
same goes for the formaldehyde or acrolein.

THE HYDROCHLORIC ACID GOODY

The hydrocloric acid goody is the most fun
in the whole book. It takes many forms and
works on the principle that hydrochloric acid
reacts with aluminum powder, foil or metal,
releasing a great, dark cloud of noxious gas
which looks horrible and smells worse.

Hydrochloric acid is used for killing algae
in swirnming pools and for cleaning tile and
stone work,

Where swimming pools are common it can
be bought at the supermarket for less than a
dollar a gallon. It is also sold at hardware
stores.

Being only 37% strength, it is seldom harm-
ful to the skin but will eat through clothing
like battery acid,

Hydrochloric acid is also known as muriatic
acid.

On damp nights, a bottle of the acid alone,
broken in the midst of a crowd, will form
noxious clouds of chlorine gas. Scream “Poi-
son gas!” and you will have a panic that will
give you laughs for years.

When you get some, open it up and give it a
sniff, It won't hurt you because vou couldn’t
stand to smell enough to be harmed. Then put
a couple of square inches of aluminum foil in
a can in your sink and pour some acid on the
foil. If the acid bottle has been tightly capped
the reaction of breaking down the aluminum
and producing a dark noxious gas should start
in about a minute. If the bettle has been set-
ting for months, poorly capped, the reaction
may be immediate. You can stop the action at
any time by turning on the faucet and flood-
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ing the aluminum with water.

When you have tested the teaction with
foil, try it with powder and then with alumi-
num metal cut from a pipe or a slab.

The versatility of the hydrochloric acid
goody is amazing and should keep you fascin-

ated for hours. e
Of course, the Militant’s most common use

of the hydrochloric acid goody is to clear
areas of people he doesn’t like. In a movie or
a meeting hall a tin can half full of aluminum
powder, foil or chunks is put under a seat.
The acid is in a bottle with its mouth covered
with a couple of plastic bags held in place
with a rubber band. You can also use a plain
rubber or a balloon over the mouth of the
bottle.

The cover is pierced with a pencil and the
bottle is upended into the can, after which,

the Militant gets up and walks out. If the acid
is old and reacts immediately, a wad of

sponge is put over the aluminum, causing the
needed delay.

A person sitting beside the Militant would
not notice anything, especially if something
exciting was happening up front. By the time
he noticed the odor the reaction would have
left him with nothing to do but run squealing
and pissing from the scene.

The outside goody is great, too. It is used
to break up parades and demonstrations and
in riots, where it’s every man for himself and
the devil take the hindmost.

It is simply a pint or quart bottle (a quart is
better) filled with goody and wrapped with
several layers of aluminum foil and put in a
paper sack.

Now, say a group of Militants infiltrate a
civilian parade at different points. At an
agreed upon time they yell, “They're throw-
ing things!" Then, while the other paraders
are looking around and up, the Militants crash
their outside goodies, still in the sacks, to the

pavement. |

As the parade moves on, the Militants filter
back to where the goodies are, When the re-
action starts they scream, ‘Poison gas! Poison
gas!” and panic the whole mob out of the

action.
The aluminum wrapped bottles have to be

slammed down hard or they might not break.
IGNITERS

Igniters range from powder fuses that
smoke and burn and ignite the device in a few
seconds, to chemical igniters that take min-
utes, to watch timers that ignite the device
electrically hours later,

The simplest fuse is made from gunpowder
mixture, using the dextrine or glue but omit-
ting the graphite. A length of cotton twine is
stirred in the mush, which is wetter than that
to be used for gunpowder, and when well
coated it 1s hung up to dry.

If a thicker fuse is wanted, the coated
string is folded along its length once or twice,
depending on how thick you want it. Then a
heavy object is attached to one end and spun,
twisting the strands. The other end of the fuse
and the heavy object are secured so the
strands will remain twisted until dry,

The dried fuse, whether one or more
strands, is stiff and brittle. With any bending
the powder drops off in spots, making it burn
unevenly. If your fuse is going to be handled
or will be out in damp weather, you should
make some Micky Mouse safety fuse.

Up to three feet of masking tape is unrolled
and placed sticky side up on a table, Three-
quarter inch wide tape is used for one-strand
fuse and one-and-one-quarter inch wide tape
is used for the four-strand fuse.

The dry fuse is simply laid along the tape’s
edge and the tape is rolled over it until it is
nice and tight. It 1s then cut into the desired
lengths.

A more sophisticated safety fuse is made
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by coating the fuse with spray-on plastic from
an aerosol can. When this dries the fuse is
coated with rubber mold compound, bought
at any hobby store. The plastic is used first
because the mold compound has a water base
and would wet the fuse. The rubber would
dry but the fuse would stay damp indefin-
itely.

Fuses of all kinds are best lit with the ma-
terial used to ignite highway flares. This is be-
cause matches often go out or the Militant’s
hands are shaking so badly he drops the
match into his fly,

Commercial safery fuse is almost impos-
sible to light with a match. Coating its end
with flare igniter makes it easy to light and
also keeps loose powder from dropping out
the ends. This also applies to homemade or
other fuses,

Flare igniter is gotten from highway flares
you can buy from any auto supply or surplus
store for as little as $.15 each. The black igni-
ting core is dug out, crumbled and dissolved
with carbon tetrachleride, bought at any auto
supply store.

Carbon tetrachloride is commonly used for
dissolving grease from auto parts. Just enough
is used to dissolve the igniter and it is then
evaporated off in 2 well ventlated area as the
fumes are harmful.

The gray powder is then mixed with just
enough water to make a thick paste. The fuse
ends are then dipped into the paste and dried.

The most difficulr to light fuses are easily
lit by a match or even with a drop of sulfuric
acid.

If you don't want to waste a lot of fun
flares you can make your own ignition mix-
ture, which is the same stuff as found in
flares.

A lifetime supply of the black part is made
with 1% ounces of black antimony sulfide,
2% ounces of potassium chlorate and one
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ounce of dextrine or 1'% ounces of Lepage's
Mucilage.

The black antimony sulfide and the potas-
sium chlorate are both wet before being mix-
ed. If they are mixed dry an explosion can
result, Then add dextrine or glue and enough
water to make a thick paste.

You don't need much of the red striker
mixture. One striker can be used to light
many fuses.

The red striker mixture is made with 1%
ounces of red phosphorus, % ounce of dex-
trine or 3/4 ounce of Lepage's Mu cilage {from
the dime store) and 3/4 ounce of fine sand.
Enough water is added to make a paste, slight-
ly thinner than the black paste.

The striker is a tongue depressor, bought at
the drug store, or any similar light, thin piece
of wood. A couple of inches of the striker is
smeared with the red paste and allowed to
dry. The red paste should be stirred well be-
fore using as the sand will sink to the bottom
after a time,

CHEMICAL DELAY IGNITERS

Chemical delay igniters have always been
popular with the more versatile Milirants. The
most common such igniter, but a perverse
one, is the sulfuric acid-potassium chlorate
and sugar goody,

The igniter is a mixture of half potassium
chlorate and half granulated sugar. It bursts
into flame with the application of a drop of
sulfuric acid.

The idea is to put some of the mixture into
a glass or plastic tube and then stuff in some
cotton, or paper. Some acid is then put into
the tube with a medicine dropper, bought at a
drug or hobby store.

The acid is supposed to secep slowly
through the barrier and finally ignite the mix-
ture. The bad thing about this system is that



it often doesn’t work or it works too fast.

When sulfuric acid eats through vegetable
matter there is a reaction of great heat, This
is often enough to break the glass tubing or
melt a plastic drinking straw and can stop the
action night there.

If the glass tubing holds, the acid still loses
its potency as it reacts with the vegetable
matter and that which reaches the mixture
may be too weak.

The worst thing that can happen, however,
is that it will work too fast. The acid can ear
through the barrier in seconds instead of the
minutes you think you have.

This could be disastrous if you loitered in
the area for a minute to avoid looking suspi-
ctous. If you armed the device before going
into the target area, you might not even get
there.

To avoid such hangups you should use a
non-reactive barrier such as asbestos fibers,
bought from any building supply store. The
acid will seep through the asbestos without
making heat and without losing its potency.
And since it doesn’t eat the asbestos, it can be
timed with much more certainty, which
makes it safer and more sure.

Powdered highway flare igniter can be sub-
stituted for the potassium chlorate-sugar mix-
ture. It is over half potassium chlorate and is
simpler, In fact, if the plastic straw is pushed
over a fuse coated with flare igniter, the fuse
needs no other igniter,

Ancther chemical ignition device uses gly-
cerine to react with potassium permanganate.
Potassium permanganate 1s a relatively stable
oxygenator and can easily be bought at the
drug store. It is also used for staining micro-
scope specimens, disinfecting fish tanks and
curing fish fungus and fin rot.

The potassium permanganate is ground to a
powder and mixed with the same amount of
fuse powder or the highway flare igniter. Cot-

ten can be used as a barrier as it doesn't react
with glycerine.

At least an inch of glycerine is put into the
tube, especially if you use a barrier. When it
reaches the mixture it takes from three to five
minutes for the ignition to take place.

For some reason, | haven't been able 1o get
this to work except in a plastic straw. But
that way it works every time and is lots of
fun.

If the igniter is potassium chlorate and sug-
ar or flare igmiter or potassium permanganate,
it needs a barrier to keep it in place. To make
sure the fire train burns past the barrier to the
fuse, the barrier should be flammable. To
make material for this barrier, mix cotton
with wet fuse powder or flare igniter. Then
dry it and pull off pinches as needed.

To arm these devices a medicine dropper
filled with acid or glycerine can be carried up-
ended in a test tube in the shirt pocker. A
plastic felt-tip marker with a clip to hold it
upright in the pocket can be used instead of
the test tube. It is simply hollowed out and
the dropper fits in nicely.

To avoid burned fingers, a string is tied to
the dropper so it can be pulled out of the con-
tainer.

To avoid the medicine dropper entirely,
you can make up some pre-primed plastic
straws. For these, you will need some rubber
mold compound. Suck up a half inch of the
compound into a 4% inch plastic straw. Then
let it dry for a couple of days.

Shortly before use, put in the acid or gly-
cerine. Then, with a cotton tipped stick, clean
out the straw above the acid or glycerine so
there will be none on the sides to ignite the
mixture,

Next, put in the barrier and push it within
an inch above the acid or glycerine. Then put
in the mixture and the flammable barrier.

You can carry this guite safely upended in
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vour shirt pocket. When ready for use it is
turned over and its open end is pushed over
the fuse.
BOMBS

Although the wristwatch time bamb (s not
a formula, I feel that no book concerming
bombs and Militants should be withour this.

The diagram is strung out to show the
points of contact. The igniter is a flashlight
bulb, carefully broken to keep the filament
intact.

Filaments from household light bulbs can
also be used but they are very delicate. The
bulb is broken and the filament is removed
and carefully attached to the two copper
wires.

Improvised goodies are fun and give a sense
of creative accomplishment. Even so, an elec-

tric dynamite cap will take the place of a lot
of ingenuity.

Flashlight and transistor radio batteries are
sufficient to heat the filaments or detonate
the dynamite cap. If flashlight or pen light
batteries are used they should be reversed as
in the illustration.

The wires should be soldered to the battery

terminals to insure contact. The best wire is
the thin, plastic covered kind used in tran-

sistor radigs. )
A hole is drilled into the plastic watch lens

and a small nail is inserted and glued in place
50 1ts point doesn’t touch the watch face.
If the bomb is to go off more than an hour
after it is set, the minute hand is taken off.
The watch hand making contact with the

nail 15 sanded to remove any paint on the con-
tact edge.
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When the bomb is finished the parts are
compacted and taped securely to its casing.
The watch is secured with transparent Scotch
Tape so that the hands are visible for setting.

The watch is allowed to run down before
attaching it to the bomb and is wound only
after it 1s set.

To avoid frustration from a dud bomb, the
timer, battery and filaments should be tested
before arming an actual bomb. This is done
by putting the filament into a small pile of
powder. If it ignites, disconnect the battery
immediately to save the filament. Examine
the filament carefully to make sure it is still
intact and if it is it can be reused.

PIPE BOMBS

Pipe bombs, whether filled with martch

heads, gunpowder or high explosives, should
be lined with plastic Baggies or freezer bags.
This prevents friction, static electricity and
any chemical reaction between the explosive
and the metal.

The mouth of the bag is folded back over
the threads and the explosive is put in. Next,
the fuse is put in and the plastic bag is wrap-
ped tightly around the fuse and held with a
rubber band. All this is necessary because any
explosive on the pipe threads could cause the
bomb to explode when the cap is screwed on.

The cap for the fuse hole is drilled from
both sides with any high-speed steel industrial
twist drill bit. The bit is used with any electric
hand or table drill.

The size of the hole should be exactly the
size of the fuse, The plastic bag should cover
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ZIF GUN

only the lower part of the fuse. Flare igniter,
if used, should be put on the fuse after the
cap is screwed on as the hole would have to
be made larger than necessary to accommo-
date the glob of flare igniter.

PIPE OR "“ZIP"” GUNS

Commonly known as “zip” guns, pguns
made from pipe have been made and used for
years by juvenile punks. Today's Militants
make them just for the hell of it or to shoot
once in an assassination or riot and throw
away if there is any danger of apprehension.

They can be used many times but with
some, a length of dowel is needed to foree out
the spent shell.

There are many variations but the illustra-
tion shows the basic design.

First, a wooden stock is made and a groove
is cut for the barrel to rest in, The barrel is
then taped securely to the stock with a good,
strong tape.

The trigger is made from galvanized tin. A
slot is punched in the trigger flap to hold a
roofing nail, which is wired or soldered onto
the flap. The trigger is bent and nailed to the
stock on both sides.

The pipe is a short length of one-quarter
inch steel gas or water pipe with a bore that
fits a cartridge, yet keeps the cartridge rim
from passing through the pipe.

The cartridge is put in the pipe and the cap,
with a hole bored through it, is screwed on.
Then the trigger is slowly released to let the
nail pass through the hole and rest on the
primer.




To fire, the trigger is pulled back with the
left hand and held back with the thumb of
the right hand. The gun 15 then aimed and the
thumb releases the migger and the thing actu-
ally fires.

Pipes of different lengths and diameters are
found in any hardware store. All caliber bul-
lets, from the .22 to the .45 are used in such
guns.

Some zip guns are made from two or three
pipes nested within each other. For instance,
a .22 shell will fit snugly into 2 length of a
car’s copper gas line. Unfortunately, the cop-
per 15 too weak to withstand the pressure of
the firing. So the length of gas line is spread
with glue and pushed into a wider length of
pipe. This is spread with glue and pushed into
2 length of steel pipe with threads and a cap.

Using this method, you can accommodate
any cartridge, even a rifle shell, The first size
of pipe for a rifle shell accommodates the
bullet. The second accommodates its wider
powder chamber.

A 12-gauge shotgun can be made from a
3/4 inch steel pipe. If you want to comply
with the gun laws, the barrel should be at
least eighteen inches long.

Its firing mechanism is the same as that for
the pistol, It naturally has a longer stock and
its handle is lengthened into a rifle butr. Also,
a small nail is driven half way into each side
of the stock about four inches in front of the
trigger. The rubber band is put over one nail
and brought around the trigger and snagged
over the other nail.

In case you actually make a zip gun, you
should test it before firing it by hand. This is
done by first tying the gun to a tree or post,
pointed to where it will do no damage. Then
a string is tied to the trigger and you go off
several yards. The string is then pulled back

and let go. If the barrel does not blow up, the

gun is safe to fire by hand.

You should not atrempt to register such a
gun.
HOW TO BEAT A METAL DETECTOR
Many Militants squirrel away stockpiles of
guns-and bombs and as fast as the authorities
find them with metal detecrors, the Militants
discover new ways of fooling the metal detec-

tors. Militants hiding lethal goodies have dis-

covered the following tricks to fool the detec-
tors.

Rural Militants bury illegal items under
metal scrap piles or where garbage with tin
cans has been thrown for years, There is so
much rust and bits of metal in the secil that
the detector indicates that a tank is buried
there.

Not believing there is a tank buried there
(although there might be} the searcher moves
on to find a more localized, and therefore
easier, digging job.

Iron filings and lathe cuttings scattered
over the site will give the same false readings.
The agent using the detector will figure he is
over a dump site or an iron mine, Unless he
can con some archaeologists to dig up a few
hundred cubic yards of dirt he is apt to just
wander off and get blind drunk.

The floors of barns, being impregnated
with iron-containing urine and excrement
from the animals, render metal detectors use-
less,

Fence corners and other places where ani-
mals gather regularly are good places to bury
contraband since the soil there is the same as
that in barns.

Since streams depaosit metallic oxides along
their courses, a dry stream bed will likewise
register a bonanza which no civil service work-
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er will tackle,

City Militants have more space problems
than do rural ones. But they still find ways of
niding stuff from detectors, The concrete
floor of a basement is a great place under
which to hide metallic objects. If there is a
way of digging underneath the cement, the
objects are safe from the detector. It will buzz
everywhere and not pinpoint anything.

Those lucky enough te have a basement
space to build a secret room are least likely to
be found out. Walling off a corner of the base-
ment makes a dandy goody hider and can also
hold a body or two.

If the basement walls are made of reinfore-
ed concrete, that 1s, has those steel rods em-
bedded in them, the new wall must give the
same metallic reading. To achieve this, the
mortar cementing the bricks is liberally sprin-
kled with cut soft wire in about one-eighth
inch bits or a few handfulls of tiny wire nails.
None is put into the mortar used to cover the
brick wall. In this way, the brick and the con-
crete will measure the same metallically,

Whether the secret compartment is walled
with metalized mortar or is just a plain brick
wall, the goodies to be hidden are placed in
the middle of the space and not touching any
wall,

The poor Militant who has only a little
back yard and no cows, garbage or scrap pile
has a real digging job ahead of him. He needs
a hole five or six feet deep.

The goodies are stored in a wooden box
covered with tar or creosote to protect it
from the moisture. Then the box is covered
around and on top with about a foot’s thick-
ness of loose, non-metallic rocks. Next, the
hole is filled with dirt.

Smart Militants put a layer of plastic over
the rock covered box, since a metal detector

works best if damp earth is in contact with
the hunted objects.
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BLOWING UP A CAR

Those Militants not content to psych out
the driver with some practical joke have his
last ride in mind.

The best methods requirc getting under the
hood. Explosives are placed as near the occu-
pants as possible, The fuse, homemade, com-
mercial or safery, is wrapped a few turns
around the exhaust manifold. After a few
minutes on the road the exhaust manifold
gets almost red hot and 1ignites the fuse.

This way is more certain than wiring the
car because since it blows up on the road the
wreck will do the victim in even if the blast
doesn’t, Besides, if the intended victim is a
passenger instead of the driver, the driver may
start the engine before the passenger gets into
the car. You can see how embarrassing thar
would be to the bomber, can’t you?

Old-fashioned types, like the Mafia, love to
wire cars. They are too set in their ways to
change and besides, they get a charge out of
seeing a car blow up before their eyes instead
of imagining it going to hell on the road.

They usually use about three sticks of dy-
namite, two lengths of electric wire with rwo
alligator clips for quick attachment, and an
electric blasting cap. The cap is stuck into a
dynamite snck and its two wires are connec-
ted to the two electric wires. Then one alliga-
tor clip is clamped to the input side of the
coil and the other is fastened to any metal
surface in the car’s frame as a ground.

This is very simple and you'd think anyone
could do it. But sure enough, there are always
morons who will attach one clamp to a spark
plug and one to a ground. This usually results
in misfires and no end of frustrations.

EVADING PURSUIT

Now we go from dﬂstrn}ring cars to protect-
ing them and their contents from pursuers. A



diagram would fit only a few of the vehicles
but this explanation should be understood by
anyone at all handy with cars and rucks.
First, a hole is drilled in the exhaust mani-
fold the size of the nozzle of a paint or plant
sprayer. When the nozzle is welded in place
a length of gas line is affixed to the nozzle
tube and fed into the driver's compartment.
The gas line is then attached to the spray
unit inside the driver’s compartment under

the dash.

Solid brass plant sprayers going under the
trade name of “Mist""ifier, or similar, can be
bought at any garden store. The nozzle is re-
moved and welded to the exhaust manifold
and the container 1s put inside with the driver
and connected to the nozzle unit with a
length of gas line.

To use, the container is filled with castor
oil, bought at any drug store. Burned castor
oil will blot out everything on the road be-
hind you.

A friend tried this and just put in a few
short squirts to see what it would do. The
effect from his exhaust pipe was so wild that
it looked like a bomb had been dropped on
the freeway.

He was so startled he allowed himself to be
pulied over by a cop and he almost got locked
up for it. He could have gotten away if he had
made a smokey run for it.

It is the hot exhaust manifold which turns
the castor oil into smoke. Smoke screens in

war are made using this simple principle.
Crank case oil to be thrown away is grear for
smoke screens. It could also highlight the
idea of recycling in your area.

On the road, the smoke not only causes
pursuers to slow down in order to see, but it
causes panic among the other motorists on
the road. This makes the police stop the
chase as the waffic hazards are greater than
your capture is worth.

POISONS

Since this section was written,
in 1970, I've run across a3 terrifie
book you'll want to get from ¥our
library or order through vour local
beok store, It is "Poisons, Anti—
dotes & Anecdotes", by William Ti-

chey and published by Sterling Pub-

lishing, 1977.

It 18 the most fun book and will
give yvou oodles of ideas ag well as
Eell vyou how polSonesE work.

Also, I've incorporated “"The
Complete Medical Student's Manual

of Chemigstry" into CRANDDAD'S WON-
DERFUL BOOK OF CHEMISTRY. This man-
ual has the most extensive writings
on polsons of any book T've ever
seen. Under the headings of "Action
on the economy™, 1t describes how
much of what will de in an opponent
and how he will react and for how
long before he croaks.

PLANT POISONS

Plant poisons are very easy to administer
and are hard to trace. A few leaves in the sa)-
ad aren’t noticed and the victim dies without
knowing why.

Rhubarb, for one, is a deadly poison. The
stalks are fine but if you eat any of the leaf,
you'll die. Cooked, the leaves take an hour or
so, but in a salad they kill slmost immedi-
ately.

The rhubarb bought in stores has all the
leaves taken off so you will have to get the
leaves from a farm or grow your own.

You don’t have to be stingy with rhubarb
and most other plant poisons like figuring
grains and grams, Just chop up some leaves
and put them in the salad or stew or among
the lettuce on hamburgers and you will have
hit the jackpot.

Castor beans are a good poison as they are
almost tasteless when ground and only three
or four are enough to kill. They're easy to get,
especially in Southern California where they

grow wild. They can be put into almost any
food.
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Oleanders are common flowers but are
about as poisonous as any plant. The heart is
affected very quickly and severely. Both the
leaves and branches are lethal.

A couple of poinsettia leaves will kill just
about anybody. Better use three.

Yew 1s a conifer, or cone bearing evergreen
tree or shrub. Any nursery man can take you
out in back and identify it for you. But he
will get pretty surly if you start stripping off
branches so you should buy a small tree, if
you don’t know where a big one is growing.

It’s the foliage that kills so forget the ber-
ries. It is so poisonous and so quick that at
one time the Secret Service considered 1t for
suicide pills. The beauty of it is that it kills al-
most immediately without any symptoms.
You take it and, splart, you're on the floor,
dead.

I'm not sure of the dosage but it’s not
much.

The way to refine it is to fill a coffee perco-
lator with the ground up foliage and put eight
ounces of alcohol in the pot. Percolate it for
about a half hour, If the alcohol boils off, put
in some more.

Cheap rubbing alcohol is good enough once
you have distilled it off from its water con-
tent.

When the process 15 finished, put the alco-
hol and what went through the percolator in-
to the sull. You then disull off the alcohol
until you have only a couple of teaspoonfuls
of residue left. Pour this out into a saucer and
let it evaporate.

You can use the same process for a finer
grade of nicotine from tobacco. Always strive
for quality.

Laurel is another evergreen that can cause
death by the eating of a single leaf. It is best
percolated and distilled but it can be used as
it is and put in stews and as a garnish on hors
d "oeuvres.

Poisoning was a great sport and topic of
conversation before the widespread use of
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firearms. Now that firearms might be poing
out, Militants and suburbanites are becoming

interested in more aesthetic ways to kill.

Unlike your gun, peison s seldom very ef-
fective against burglars. But say you've been
suckered into giving a wife swapping party
where every female but your own is either
pregnant or periodic. In this case a little some-
thing to sprinkle on the hors d 'oeuvres is a
good thing.

The Militant can use poison on individual
enemies or can put it in refreshments at rallies
of political opponents. It is also great for get-
ting rid of rivals in his own group. Last, but
very important, is that old standby for an em-
barrassing moment, the self destruct capsule.

There are several books on poisons. The
best one is POISONS, by Vincent Brooks. It’s
mainly for doctors and police but is very read-
able and amusing. Most libraries have it, along
with several others, which are mainly abourt
garden plants to watch for.

I got a great charge out of reading about
Warfarin on page 108 of POISONS. Warfarin
is a rat poison which is mainly corn meal or
some other rat daincy. Anyway, it tells how
some slob was induced to eat a pound of ita
day for six days. Talk about Jethro Bodine!

A word to the wise; if you're a southern
type and your wife stops eating her share of
the corn pone, thrash her and make her eart all
the pone.
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Poisoning is no pastime for an idiot. You've
got to be mighty shrewd. To give a blood
enemy Just a bad taste in the mouth while
you're sitting talking with him over a drink 15
dangerous. He'll suspect poison and know you
tried to do him in.

Poisons act in different ways. There are
four considerations when selecting a poison.
Four effects for different objectives.

One objective might be to kill the victim
immediately so he would be unable to ralk.
Another would be a several minute delay
where the victim would be stricken some time
after you had left the scene.

Still another consideration is that the vic-
tim should be unconcious so he can give doc-
tors as little help as possible. Also, you don’t
want him to hurt any more than necessary be-
cause that would be mean. The fourth consi-
deration is that the dose is strong enough to
be lethal.

As you apply yourself to this study you
will occasionally blunder. Your victim will be
down, flopping like a fish off the hook and
the medical types will still pull him through.
I know this is frustrating, but one must learn
to cope.

Another good thing to know about the
poisen of your choice is its legitimate use. If
a2 druggist or someone else asks you what you
want with it, it's embarrassing to have to ad-
mit that you want to kill someone. A cover
story is always good.

ETHYLENE GLYCOL

This 1s simply antifreeze, such as Prestone,
Zerex, etc. Always read the can to make sure
the ingredient is ethylene glycol. It is a color-
less, syrupy liquid with a sweetish taste. It
mixes well with both water and alcohol.

Authonities disagree on the lethal dose.
They put it from a half ounce to four ounces,
This is not important, however, as anyone
will drink four ounces in his soft drink with-
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out becoming suspicious.

It can also be tasted along with what
you've put it in. Just wash your mouth out
and you will feel no bad effects.

At a party, a half-gallon at 3 ume can be
dumped into the punch bowl so that every-
body will get his share. Only don't pour it in
directly from the anti-freeze can, An observer
might wonder about you. Instead, put some
food coloring or Kool-Aid in it to make it
look like grape juice or something and purt it
In two-quart fruit juice cans.

That way you can pour it in the punch and
stir it and grin and anyone watching would
think you were just helping.

A nice thing about ethylene glycol is that a
person dying from it just seems drunk.

ARSENIC

Arsenic and its compounds are great poi-
sons. They are quite popular and have been a
good subject for comedies such as “Arsenic
and Old Lace.” The nice thing about arsenic
is that it 1s almost tasteless and 1t doesn’t start
to act until a half hour to an hour after it is
taken. That way you can zap just oodles of
people who would get off scot free if you
used a fast poison like cyanide. Cyanide is
terrific for individual hits but disappointing
when working with groups.

Say you're operating at a governor's ban-
quet and you lace the grits with cyanide. One
of the victims would be eating a handfull of
grits and would all of a sudden flop over into
his gravy. His neighbor might swipe his pork
chop but you can be sure he would not touch
the victim's, or his own, helping of grits. He
might even warn others,

But with arsenic, they’ll all be to therr
prunes by the time the poison takes effect.

The lethal dose of most arsenic compounds

is from 0.1 to 0.5 gram. A gram is only
1/28th of an ounce. Say you had a pound of

I
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arsenic or arsenic trioxide, etc.Say, also, vou
allowed the maximum dose of half a gram.
That would be 896 fatal doses. There would
be enough left over to take care of the Senate
and Congress and even Billy James Hoggis.

SODIUM FLUORIDE

This 1s rat and insect poison. It’s a real kill-
er. It can be bought at hardware and garden
stores in an adulterated powder. Chemical
supply companies sell the pure stuff for $.35
an ounce.

You can make it yourself with hydrofluoric
acid and sodium carbonate (sal soda).

Use only plastic when working with hydro-
flouric acid as it eats glass and metals. Also
work with good ventilation and avoid the aaid
fumes.

Put one part sodium carbonate in a plastic
container and add an equal amount of acid,
slowly, stirring all the while. The result wall be
colorless crystals and white powder.

Death has been caused by less than one
grain. There are 437 grains to an ounce so a
grain would be about the size of a grain of
rice or wheat.

In case you didn't know, sodium flouride

is the waste matter from certain chemical
companies which they unload on moronic

city officials, like those in Eureka, to fluori-
date the drinking water. It might toughen
kid’s teeth but it also dulls the creative part
of the mind, even at one part per million in
drinking water.

POISONS doesn’t say if the full strength
stuff is fast or slow to act or how long the
victim lasts. Testing is in order here.

NICOTINE

Nicotine is a really terrible poison. One
drop of pure nicotine has killed in fifteen
minutes, It is great to put a few drops in an
opponent’s shot glass and make a bottoms up
toast to Senator Fulbright.

i
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Its taste is pretty well covered by wine, es-
pecially sweet wine. It’s not so good in drinks
that have to be sipped and savored. Few poi-
SONS are.

You can pet almost pure nicotine from the
kind of snuff that comes in round, flat boxes,
Pour it out into a water glass and put in just
enough water to cover it all,

After about 24 hours pour the mess into a
handkerchief that has been stuffed down into
another glass but with its edges over the rim.
Then lift out the handkerchief and twist the
edges so that the snuff forms into 2 ball. Con-

tinue twisting until all the liquid is squeezed
out.

Pour the liquid into 2 small sauce pan and
put it on a low fire. When the liquid has eva-
porated to about a teaspoonful of thick syrup
it 15 finished. It is best to dilute it with
enough water so it will easily leave 2 medicine
dropper. A few drops should do the trick.

A good way to handle nicotine is 1o fill 2
medicine dropper with it and plug the end
with a piece of soft wax which is pushed in
and molded around the opening. The dropper
is carried with the wax end up in the shirt
pocket and is ready for use in a jiffy.

Nicotine is also a good way to commit su-
icide if you are a prisoner. Just collect a hand-
full of cigarette butts and strip the paper from
them, if you are a neat person.

Soak them for several hours, if possible, in
water. If you are being watched you can slip

them into your coffee. At the last minure just
gulp the whole thing down. Best to do it on
an empty stomach. If you keep your mouth
shut for a few minutes, even if they pump
you out it will be too late,

Nicotine is an alkaloid so you might get
quite a high while you die. Give it a try.

NICOTINE SULFATE

This is my favorite. It is an insect poison

1



found under several brand names. The most

common is Black Leaf 40, bought at any gar-
den stare. This stuff is 40% nicotine sulfare.

Just a few drops in a drink will kill quickly.

It is best to evaporate it to the point where
it is like a thin syrup and will still form into
drops from a medicine dropper.

One of the glories of nicoune sulfate is that
it is absorbed by the skin and is fatal within 2
few minutes. Death by nicotine sulfate can
only be detected by a blood test, which is
seldom given.

A fine way to use nicotine sulfate 1s to
carry it in a soft drink cup and act like you
accidentally spilled it on the victim. If he
doesn’t wash it off in a matter of seconds he
will be dead in a matter of minutes. There is
little chance of him washing it off if he thinks
it’s just a soft drink, especially if he is at a
meeting or talking to someone.

Most other insect sprays and powders kill
by being absorbed through the skin. Some of
them are: Malathion, Parathion, Chlordane
and Lindane.

TESTING POISONS

At first thought it would seem that the best
way to test poisons would be on alley cats.
Cats are not the best subjects because, first
it's naughty to hurt cats and also because they
are hard to kill.

Alley cats eat such garbage and corruption
they develop cast iron stomachs. A cat can
often handle a dose that would kill a dozen
people.

The best subject is a wino, In every city
there are hundreds of winos sleeping out in
nests in vacant lots, abandoned houses, under
bridges, etc. It’s very easy to find such nests,
They are usually made up of flattened card-
board boxes and newspapers and littered with
wine bottles.

Put the dose you want to test in a half full
fifth bottle of sweet wine. Then tuck it in the

nest where the wino will be sure to find it. He
will just think another wino hid it there.

If the nest has a dead wine in it the next
morning you've figured out the right dose. If
both the nest and the bottle is empty, 1t's
back to the old drawing board. Try increasing
the dosage.

I was going to test poisons myself in this
way. Then I realized 1 would probably wipe
out half the Eureka City Council. Even so,
they deserve it, since they all voted to put so-

dium fluoride in the city’s drinking water,

Most poisons can be tasted to see what, if
any, flavor should be added to hide the taste.
It's quite safe to put a little bit on your
tongue to get the taste and then wash your
mouth out well. The only poisons | would not
taste are prussic acid and others that kill with
less than a grain and strong acid or lye which
would damage the tongue.

The safest way to test poisons, for you, is
to put it in dope. Another safe way is to put
It in an enemy’s medicine, If you have access
to his bathroom look for capsules, especially
prescription s¢ you know he’s the only one
taking them.

I saw the capsule trick on “‘Tronside.”
Clever.

Care every step along the way makes the
difference between the proud expert and the
red-faced bungler. Imagine the embarrassment
of the ancient Greek poisoners when Socrates
said, '"Wow! It sure doesn't taste like tomato
juice!™

COUNTERFEITING

Many Militants rob banks for operating ex-
penses. It is pretty easy to get caught and go
to jail for ten years, that is, if you don’t get
shot and killed. Counterfeiting is a lot less
risky and the sentence is about the same if
you are caught passing funny money. Also,
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there is less danger of harm.

Ninety per cent of the arrests for counter-
feiting are made on tips. If you are a lone
wolt and produce the stuff all by yourself,
and if it is pretty good, your chances of cap-
rure are very slim.

If there are two people involved the chan-
ces are two to one against you. If there are
three people, it's three to one and 5o on.

The person 1 got this information from
made the best stuff the T-Men had ever seen.
He wasn't caught making or passing it. He was
suckered,

The treasury people are setting up all kinds
of fun and games because they are running
out of work. They promise to pay informers
on tax cheats, but they don't live up to their

promises so people have stepped informing.

So, having nothing better to do, they ap-
proached this ex-counterfeiter and promised
him $20,000 in real money to print them up
a million in phoney hundreds. They then
showed their badges and arrested him. They
have no case since they set him up but he was
mad enough to divulge the secrets of his craft.

Anyone who is good with photography and
darkrecom techniques can be a professional
counterfeiter,

This method works, with minor variations,
for any paper money from any country. |
stress foreign currency because it’s a stupid
bird that fouls its own nest. But think of a
grand tour of Europe, financed out of your
own basement. It would do your head good
and besides, they want your trade.

Samples of foreign currency can be bought
from most coin shops, foreign exchange shops
and from many of the larger banks,

Contrary to popular opinion, you can buy
paper neatly identical in feel and weight to
legal bills. It can be bought from any paper
house in the U. S.

[t is normally a 25% rag. If you go any
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higher in the rag content it feels too soff,
whereas the 25% has the crackle that a real
bill has.

The only problem with the paper is thatit
is absolutely white. A real bill is not white,
It's a combination of greenish, yellowish
brown in a very light tint. At the end of the
process you have to dye the bills with the tint
that matches the real U. 5. currency. Foreign
bills have different tints.

To begin with, you must have an excellent
negative. The first way is to make the bill in
the nepative the exact size of the real bill, The
other way is to enlarge it to about four times
its real size, retouch it, then reduce 1t to its
real size.

On U. 5. currency, and particularly the 20
dollar bill, there is one very troublesome
place. That is around the eyes. Some way,
they have made this area very difficult for a
camera to pick up.

A plate for currency is made by engraving.
They take a piece of flat metal and scribe in-
dentations in the metal. Around the eyes are
very fine lines and the indentations around
the eyes are very shallow.

There is very little ink in that area. When-
ever it is to be reproduced by a photographic
process, these lines do not register well on the
negative.

Therefore, you must retouch the negative
by hand so as to get these fine lines. The
easiest method is to enlarge the image to
twice its size or more. After the lines are put
in, the image is reduced to the exact size of
the real bill.

All bills are better enlarged but a twenty
is the worst as far as reproduction is concern-
ed. They have made it that way purposely be-
cause the twenty is the best denomination to
pass. The easiest to duplicate is the hundred
dollar bill.

Each bill needs three different negatives.
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One negatve 1s for the back, which is all ene
shade of green. Another is for the portrait
side and is for the black, The last is for the
green seal and serial numbers on the portrait
side.

After you have the negatives for the back
plate and the portrait plate you have two very
difficult areas. The first is the little green seal
reading THE DEPARTMENT OF THE
TREASURY 1789. This i1s on the right side of
the portrait.

The denomination of the bill is printed in
fine black lines over the seal. These have to be
touched out of the negative of the seal and
the serial numbers. You have to enlarge the
portrait side maybe four times its size and
take out all the black parts especially the fine
lines through the sezl. Then it is reduced to
normal size.

Then you take another negative of the por-
trait side and blow it up about four times. In
this one you touch out the seal and the serial
numbers. Then reduce it to normal size,

Now you have a complete set of negatives.
You've got the green back side. You have the
black portrait side without the seal or serial
numbers, Then you have the green seal and
the serial numbers on the right and left sides

of the bill. o _
Next, you take the three finished negatives

and reproduce them so you will have as many
bills as your press handles on one sheet. If it
handles 8% by 14 inch paper you will need
five of each negative.

Now it is time to get the negatives ready
for the plate making operation. You will have
to do the printing yourself as it would be
risky trying to get a commercial shop todo it
for you.

You can get 4 second hand 8% by 14 offset
press for about $300. You can get a simple
book on running the press and describing the
offset process from any printing supply com-

pany.
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To get the negatives ready for the plate
making they are cut to the exact size of real
bills on the sides but with extra negative on
the ends. Then you take a piece of opaque
orange plastic and cut a hole in it exactly the
size of the several bills.

Next, place the negatives side by side over
the hole and scotch tape the ends to the or-
ange plastic. This is called stripping.

Your next step is to lay the stripped nega-
tives down on a sheet of light sensitive alumi-
num called a lithographic plate. It is best to
have a vacuum frame so the negatives will be
pressed uniformly on the plate. Then the
plate is exposed to an arc light for from two
to two and a half minutes.

When the exposure is complete, the plate is
put into a sink for developing. First, a desen-
sitizing solution is rubbed over the entire
plate. Then the lacquer is put on. Places that
were sensitive to the light pick up the lacquer,
showing what you have.

When the plate is developed and lacquered,
a2 solution of gum arabic is rubbed on the
plate. This prevents moisture from oxidizing
the aluminum plate.

When it i1s ready the plate is put on the
press and wrapped around the cylinder. The
relation between the position of the paper
feeding through the press and the plate on the
cylinder is called the register. The register
must be exactly the same for all three sets of
negatives so there is no overlapping and the

printing is perfectly centered around the
edges on both sides.

Then the printing starts. The colors on a
bill are easy to match. Three inks are used,
black and two shades of green. When match-
ing inks you must consider that at the end of
the job you will add a tint on both sides.
Thus, the greens should be a bit lighter as the
tint will darken them.

After the black plate is run it is left to dry
for about two hours. Then it is turned over
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and the green side is run. When this has seta
couple of hours it is turned over and the seal
and serial numbers are printed.

There should be several sets of serial num-
bers. When a bill is being passed, one number
is good for about a week before it is picked
up and listed with banks and stores. A dozen
different numbers should be made into nega-
tives for a sizable printing.

When the three colors have been printed
and the last is dry, the bills are cut apart with
a power paper cutter.

(In the original text the counterfeiter re-
commends cutting after the printing is done
and before tinting. I don't know why. It
seems much easier to first tint and iron the
sheets flat and then cut. There may be a rea-
son for his sequence so I have followed his
text. Another thing might be confusing; and
that is in drying the printed sheets for two
hours. The impression is given that the sheets
are dried individually. Actually, you can stack
them as many sheets high as the press permits,
Only don’t disturb the stack until it has set a
couple of hours)

After printing you have what looks like
play money with no resemblance in color or
feel to real money,

The tnt is a2 combination of yellow, green
and a tiny touch of orange. It is a vegetable
dye used in coloring cakes, icings and cookies
and is bought at any grocery store. You can
buy a lictle package of four different colors
for $.35. This is enough to tint five thousand
bills.

To make the tint you put water in a pan
and carefully add the dyes while stirring.
Hopefully, the tint will be too light and can
be darkened gradually because if it is too dark
you will have to pour it out and start over.

You will have reject bills so test the tint on
them. To test, dip the bill in the solution,
then press it between two layers of paper tow-
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el to blot up the excess tint. Then the bill is
dried in a hot oven for about a minute and
compared for color to a real bill, preferably a
crisp, fresh one.

When you have arrived at the right shade
of tint, do the whole batch, blotting like with
the test bills and drying in a hot oven for a
minute. After this it looks quite similar to a
real piece of currency. But that is not the end
of it.

The bills should look used. First, they are
wrinkled a little. Then they are rubbed with
ground coffee to give them an aged, dirty
look. Then they will pass even at banks.

Don’t worry about the lack of fine blue
filaments in your product. Just observe some
poor, harried shop broad servicing a line of
impatient noontime shoppets and see if she
examnes the bills for tny blue filaments, If
she did she'd be fired if she wasn't torn to
pieces by the mob.

BOMB HANDLING AND PROTECTION

As much fun as bombs are to use against
others, most of the fun goes out of it when
they are used against you, Whether you repre-
sent the government, the Bank of America or
a rival Militant group, you may someday need
this section so pay close attention.

By far the best work on bomb handling is
Lenz’s Explosives and Bomb Disposal Guide.
This is described in the book section. It is
heavily illustrated and is much better than my
book for the identification of bomb compo-
nents and bomb dismantling.

Lenz’s only shortcoming, however, is his
seeming preoccupation with taking the nasty
things apart. My methods are safer and more
practical.

If you are confronted with a bomb the best
thing to do is to run and report it and so pass
the buck to someone else. If you are the one



to whom the buck is passed you aren’t sup-
posed to run away. You are supposed to make

the area safe.

If you are a bomb squad person your first
act should be to assure minimum damage in
case the bomb goes off before you can dis-
pose of it. Having done this you must next re-
move the bomb from the area.

If the bomb is obviously going to go off
within minutes you may have to deactivate it
on the spot. For this | again refer you to
Lenz's book because if you are in the business
you have no excuse for not having his book.

There are four basic types of bombs: shat-
ter, concussion, shrapnel and fire.

Shatter bombs are those relying only on
the actual explosive matter to do the damage.
These include chemical explosives enclosed in
plastic or paper, blocks or molded plastic ex-
plosives or bare sticks of dyanamite.

Shatter bombs have a very short radius of
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Photo shows complete spatula and plastic medicine
bottle on left and exploded spatula on the right.

damage. Anything from a half ounce or 2
couple of pounds will only shatter in a radius
of a few inches. You have no doubt heard of a
soldier stepping on a land mine and having a
foot sheared off at the ankle. Then there is
the dynamite fisherman who loses only a
hand when he holds a stick too long.

The photograph shows a spatula which had
been used to stir a mixture of about % ounce
of potassium chlorate and a bit of red phos-
phorous. The mixer was ignorant of the fact
that these chemicals together, stirred dry, will
detonate spontaneously.

The resulting blast kneaded the spatula out
of shape. It atomized the first 3/4 inch of the
bone handle and split the rest. It shattered the
plastic mixing bottle.

The fingers holding the bottle had the flesh
blown off the bones and the bare bones had
to be amputated. The palm of the hand was
turned to hamburger and its inner bones were
smashed,

The hand holding the spatula was undam-
aged except for particles of plastic bottle
which pierced the skin.

So the shattering effect, although terrible,
was only 1n a radius of about two inches from
the outside of the charge of explosive,

Examine the photos of bomb “expert”
Norman Hill. He had been fooling with a
bomb the size of a pack of cigarettes and it
blew his hand into a bloody mist. Otherwise
he was not harmed.

This also shows that the shattering effect
was only a few inches and concussion was not
a factor here,

The second picture points out his foolish-
ness in previously playing with a similar
bomb. Note that he is ridiculously bundled
up in the most elaborate blast protective out-
fit. Yet, assuming this was a similar bomb, his
body was in little danger, But his vulnerable
hands, the parts of him that are endangered,
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are bare!

I saw many such pictures during the recent
rash of letter bombings. Bomb squad people
would be wearing useless vests and carrying
the wvile letter bombs in their bare hands.
[gnorant!

[ don't usually moralize about such things
but letter bombs are the mark of a creep and
a no-class coward.

First, bombs which usually only cripple are
no-class. If you are a Militant, regardless of
your feelings now, you will change in time,
When you are off on another trip you may re-
gret having some victim still crippled for life
and suffering.

A case in point is Rennie Davis. I don't
know if he ever made a bomb but he was a
high priest of the Yippies calling for the end
of the establishment, It is impossible to reck-
on the damage he encouraged with his anti-
government speeches.
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Yet he has sensibly outgrown the lefust
movement. He is now a spokesman for the fat
little Indian degenerate, Guru-Maharaj Ji.
wonder if he ever considers the still crippled
police his kind produced when they were so
right and all-knowing.

At any rate the letter bomb is the lowest of
the no-class weapons. It usually gets some
non-involved postal worker or secretary. Any-
one so cowardly that he can’t deliver his wea-
pon to the target is beneath contempt.

Concussion bombs are those meant to lilt
and move. These send out a shock wave which
pushes out walls, buckles steel tanks and rais-
es roofs. They are usually bare chemical
bombs or dyanamite.

Shrapnel bombs are meant to send out bits
of metal or other hard debris which will punc-
ture people or objects. This would include a
pipe bomb as opposed to a bare stick of dy-

namite.
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Fire bombs are usually containers of com-
bustible liquid ignited by a chemical or fire
fuse. They may also be cans or bottles of Ii-
quid set off by dyanamite or other explosive,

Having found a bomb, if you aren’t sure
vou can get rid of it, you should pack it
around with stacks of tied newspapers. Such
simple stacks around the bomb and berween
it and the target will take up most of the
shattering effect. They will also act as an ex-

cellent buffer to the concussion. They will

absorh a blast that would otherwise blow out

every wall in a room. _
About ten two-foot high stacks of news-

papers carried always in the bomb vehicle
should protect a lot of property.

If you are lucky your bomb is loose and 1s
probably not going to go off right away. Your
next job is to get it away from the scene.

This is best accomplished by using a carrier
made of % inch steel and opened at one end.
The carrier’s bottom part is swung out and 1t
is lowered over the bomb. The bottom is then
swung in toward the bomb, the sharpened
edge sliding under the bomb and picking it up.

The carrier is then lifted and taken to the
bomb vehicle. The open end of the carrier is
held facing the least valuable area while the
closed end also faces away from people.

If the bomb is sizable and should go off the
carrier will be ruined, But there is much less
chance for the officer to be injured than with-
out the carrier. The carrier will be jerked from
the officer’s hand and sent in the direction of
the closed end. The main effect of the blast
would go out the open end.

That carrier can be made by any black-
smith, boilermaker or welder who works with
Y4 inch metal sheeting. The price is around
$50.

The design shown is simple and can be
made in a few hours. Any metalworker can
understand the plan and may even improvise
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improvements,

A steel rod 1s welded to the back of the
bottom part. It poes through a hole drilled in-
to the top part and is bent over the handle as
shown, The rod is also secured to the inside
back of the carrier by a welded band.

A half inch extension is welded to both
sides of the bottom of the front and the mid-
dle of the back. The weight of the carrier rests
on these extensions. The bottom, which is ac-
tually a large blade, rests alone and swings
free of the extensions.

In case you have carried the bomb out to
the bomb vehicle and packed it in amidst
bundles of newspapers you are pretty safe.
The next thing to do is take it to an empty
space and shoot it.

It 1s ever so much fun to stand off and bang
away at a bomb with a shotgun. Use 0-0 buck-
shot. Most likely the bomb won't explode but
shooting it to pieces Is far more relaxing than
Interrogating winos.

| can't see any reason for taking a bomb
apart unless it is about to go off and is chain-
ed to an important target. But in case you
bave to disarm a bomb you should have a pair
of galvanized hand protectors.

These goodies would have saved Norman
Hill’s hand and that fellow stirring the chemi-
cals wouldn't have even lost a fingernail.

| don’t encourage making explosives but if
the manipulations were performed with these
hand guards the most potent explosives could
be made safely in batches under four ounces.
It almost goes without saying that the home-

made face and body armor described further
on 15 a must.

Any amateur can make a pair of these hand
protectors in an afternoon.

First go to a sheet metal shop and buy two
1942 by 9 inch pieces of galvanized sheet me-
tal. Then get a pair of tin cutters, some pic-
ture hanging wire and a 1/8th inch drill.
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STEEL BOMB CARRIER

From a drug store buy two pairs of crucible
tongs and dip their ends in liquid rubber
bought at any hobby shop. About four ceats,
well dried after each dip, should make the
tips so they can be used to manipulate the
finest wire.

First cut the sheets in half circles of 19%
by 9 inches. Cut a notch 1% inch deep by 2%
wide 8} inches to the right of the right hand
one and to the left of the left hand one. Ar
the appropriate ends of the notches cut small-
er notches % inch deep by 1 inch long.

MNext, drill seven 1/8th inch holes in each
side of the notches. Then bend the drilled
edge opposite the small notchto a V.

When the bending is done you next lay the
tongs on the metal and bend the half circles
entirely so that the drilled edges join and one

edge is in the V bend of the other. Then
stitch the picture hanging wire through the
drilled holes and the job is done.

Holes can be drilled around the rounded
edge to accommodate wires holding elastic

circlets. In this way the protectors will hang
on the wrists without the need to grasp the
tongs. You may not think such circlets ne-
cessary so they are optional.

When brought to full width the tongs will
handle the largest pipe bombs. Even so, 1 re-
commend using the carrier for pipe bombs
and any other explosives with fragmentation
sheathing.

The hand protectors will withstand ever so
much concussion but an exploded pipe bomb
would give you a couple of pretty battered
hands, Therefore, a pipe bomb should be
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GALVANIZED HAND PROTECTOR

Photo shows galvanized hand protector and steel
bomb carrier,

handled only long enough to get it into a car-
rier. If you must use your hands then the pro-
tectors would certainly be better than no-
thing.

The e¢laborate bomb suits shown are very
expensive but easy to duplicate. They are
mainly fiber padding to absorb the concussion

‘and any bits of shrapnel.

Instead of spending up to $300 for a bomb
suit a fireman can make his own for $5.00 if
he is at all handy or has a wife.

All you need is a pair of coveralls with a
slit in the back. As in the illustration you sew
on pockets made from blue jean material,
reaching around the legs and arms and on the
upper and lower torso. In these pockets go
tightly packed newspaper at least two inches
thick.

For the head you will need a curved piece
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arm a ticking monster. Actually, most bombs
are dormant when found. They didn't go off
as planned and the only real risk s that they
will still go off accidentally. ;

The fact that my suit 15 Mickey Mouse and
cheap should not discourage vou. It will ab-
sorh one hell of a concussion and a lot of
shrapnel. It will be ruined and need replace-
ment but you will probably walk away.

It is cerrainly as good as the other padded
suits shown. The suirt with all the straps does
not seem to be padded but instead seems to
be made of metal plates. This would not ab-
sorb a concussion or shrapnel.

[ts safety factor would lie in its overall im-
penetrability. Wearing it, you might not be
pierced but would probably get knocked
down. And it would certainly be very heavy.

1 prefer the padding and [ think padding is
most common.

At any rate yop ¢an see that bomb disposal
15 dangerous but not mysterious. You should
read Lenz's book and just hope for those ro-

of galvanized metal with eye holes. A com-
plete pocker is also made for the head. An
inch thickness of paper is put in front of the
face plate. Eye holes are cur out as well as a
slat for the nose.

A ¥ inch strip of clear plastic is glued over
the eye holes of the face plate. Then an inch
more of paper with eye holes is slipped in
back of the face plate.

An elastic strip sewn to the face mask and
going over the top of the head is joined at the
back by one sewn to the sides.

Such z suit can be carried in back of a fire-
man’s car and be slipped on much guicker
than the many-strapped and buckled ex-
amples shown here. [ believe they were de-
signed for going in after gunmen.

The thirty-five buckles and snaps would
take several minutes to put in order. This de-
tracts from the fantasy of the heroic bomb
squadder with only seconds to prepare to dis-
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mantic jobs, like on TV, where the clock hand
is about a minute away from WHAMMO!

Most properly made and activated bombs
go off before they are found. What you will
most likely get are duds. Don’t short yourself
on knﬂwlt:dge, however. But don’t go over-
board on elaborate equipment, either.

The main reason for making your own
equipment is that you will have more confi-
dence in it. It is also cheap enough that you
can take it put in the woods, tie it to a tree,
and test it against various blasts. You can't get
such knowledge when you are assigned the ex-
pensive gear.

C

Handmade Bomb Protection Suit



PONR MAN'S (TAMES BONT Vol. 1

THE

F1+] HoOR MAN'S JAMES BOND Vol, 1

CENTETEFO=AL, GUN

This diagram and sHorl deescripbtion, sent by a Triend, does not show
th connection between the two hatteries and the motor. Even so, one
going s6 Tar as bo build the model will find the hookup elementary.
| The centri®ucal gun, described in The Scientific American, 1B&1,

LS obviously a workable concept. The 1861 articie, reprinted in T'HE

WEAFPONEER under the title "The Baltimore Steoam Batterv",

18 73 woapoh

¥ou might censider, In it was described such a gun which shot two-—inch
Palls 150 yards through three one-inch pine planks and landed from three
to Zour hundred vards bevond, powered by human muscle.

Imagine a machinegun,
aunpowder, and silent!

powered by steam,
i S T ¢an't see why 1t was never
1837 prototype warked and a steam-powered model was

gasoline or electricity,
used, since 1ts

patented in 1854,

[HD

The toy model shown here obkviously worked.

It would be interesting to see how the ATF would
automablic gun using no powder, and thus not being a
silerit withoubk the use of a silencer.

THOUGH this silent shooter throbs with
electric power, it’s based on just about the
oldest ballistic principle on record—the
one that helped David clobber Goliath with
a sling: pick up a missile, spin it to gather
force, then let go. Wham!

Not that this cannon is any giant-killer.
We kept it small to be on the safe gide. But
it's a great demonstration of centrifugal
power, and it'll shoot a BB 25 or 30 feet
at a muzzle velocity of around 25 feet per

second. This may set you thmk.inf of the
potential of a centrif gun whirled by a
gas turbine at, say, 20,000 r.p.m. With an

effective swing radius of about 6 in., you'd
get a muzzle velocity of over 5000 fps—
better than a high-powered rifle!

The spin mechanism is simple and cheap

react to a fully
filrearm, and belng

norcho BY Roy L. Clough, Jr.

to build. The toy motor is mounted by sol-
dering its lugs or bushing (or both) into a
hole in the bottom of a cellophane-tape
can. The rotor that's spun by the motor
shaft consists of a base plate to which is
soldered a short tube, bent and slotted to
allow free passage of the BB shot. This
unit must turn without binding; the pick-
up spike must pass freely through the end

slot. Bevel the opposite end of the tube
flush with the top of the can cover.

The end of the magazine tube is under-
cut and bent so the dropping BB enters
cleanly into the whirling pick-up tube. A
large paper clip provides wire for the trig-
ger. on it releases one shot
while blocking the others. This lets the
rotor recover its speed between shots.



It spits BB shot with ¢ hum and a click—
no flash. no bang. Instead of explosives ,
or compressed gas, there's a spinning motor

PIANO ‘h'ﬂRE >
PICK-UP SPIKE
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Gunpowder

This gunpowder is more like the old-
fashioned gunpowder used before smokeless
powder was invented. It is quite powerful
when made right and properly confined but is
still not as good as smokeless powder, which
s really guncotton.

The formulas here are for what is known as
black powder, to distinguish it from smoke-
less powder.

The simplest black powder is meal powder,
mixed dry. This is used mainly for fireworks.

The general formula for black powder is,
by weight, 15 parts potassium nitrate, three
parts powdered charcoal and two parts sulfur.
The ingredients are ground, separately, as fine
as possible, or fine enough to go through a
100 mesh screen.

For a better quality powder, add one-half
part of dextrine or one part Lepage’s Mucilage
and enough water to form a thick mush. Stir
and mix well and then rub it through a win-
dow screen in a thin layer on waxed paper. A
lot will stick to the bottom of the screen. Let
this dry until it can be scraped off without
the particles going back to mush or being so
dry as to become powder.

When the particles are firm but slightly
damp, sprinkle them with one-half part fine
graphite, Then put them in a round bowl with
a plastic cover and gently swirl them so they
will become round and uniform.

Next, put them on the window screen and
shake 1t gently until all the proper sized pel-
lets have fallen through. Press the larger pel-
lets through the screen into the bowl and

swirl them again and keep this up until all the
pellets are uniform or until you are no longer

amused. .
Even better powder can be made by substi-

ruting undistilled rubbing (70%) alcohol for
plain water.
Gunpowder, both black and smokeless, can
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be bought at sporting goods stores. It is used
for reloading. It has to be signed for but a per-
son who practices at a rifle range and loads
his own can prove a legitimate reason for buy-
ing tons of it. He can funnel off any amount
of it for other purposes.

All grades of gunpowder are suitable for

making bombs and grenades. Of course, com-
mercial powder, and especially smokeless, is

more powerful than anything you can make
at home.

Of the smokeless powders, Bullseye Pistol
Powder is the most potent. The strength range
s, first, smokeless pistol powders, then rifle
powders. Next, commercial black powder and
last, the homemade lkand.

Fuse

The simplest fuse is made from gunpowder
mixture, using the dextrine or glue but omit-
ting the graphite. A length of cotton twine is
stirred In the mush, which 1s werter than that
to be used for gunpowder, and when well
coated it is hung up to dry.

If a thicker fuse is wanted, the coated
string is folded along its length once or twice,
depending on how thick you want it. Then a
heavy object is attached to one end and spun,
twisting the sttands. The other end of the fuse
and the heavy object are secured so the
strands will remain twisted until dry.

The dried fuse, whether one or more
strands, is stiff and brittle. With any bending
the powder drops off in spots, making it burn
unevenly. If your fuse is going to be handled
or will be out in damp weather, you should
make some Micky Mouse safety fuse.

Up 1o three feet of masking tape 1s unrolled
and placed sticky side up on a table. Three-
quarter inch wide tape is used for one-strand
fuse and one-and-one-quarter inch wide tape
is used for the four-strand fuse.



The dry fuse is simply laid along the tape’s
edge and the tape is rolled over it until it is
nice and tight. It 1s then cur into the desired
lengths.

A more sophisticated safety fuse is made
by coating the fuse with spray-on plastic from
an aercsol can. When this dries the fuse is
coated with rubber mold compound, bought
at any hobby store. The plastic is used first
because the mold compound has a water base
and would wet the fuse. The rubber would
dry but the fuse would stay damp indefin-
itely,

Fuses of all kinds are best lit with the ma-
terial used to ignite highway flares,

Commercial safery fuse is almost impos-
sible to light with 2 match. Coating its end
with flare igniter makes it easy to light and
also keeps loose powder from dropping out
the ends. This also applies to homemade or
other fuses.

Flare igniter is gotten from highway flares
you can buy from any auto supply or surplus
store for as little as $.15 each. The black igni-
ting core is dug out, crumbled and dissolved
with carbon tetrachloride, bought at any auto
supply store.

Carbon tetrachloride is commonly used for
dissolving grease from auto parts. Just enough
is used to dissolve the igniter and it is then
evaporated off in a well ventilated area as the
fumes are harmful.

The gray powder is then mixed with just
encugh water to make a thick paste. The fuse

ends are then dipped into the paste and dried.
The most difficult to light fuses are easily

lit by 2 match or even with a drop of sulfuric
acid.

If you don't want to waste a lot of fun
flares you can make your own lgnition mix-
ture, which is the same stuff as found in
flares.

A lifetime supply of the black part is made
with 1% ounces of black antimony sulfide,
2% ounces of potassium chlorate and one
ounce of dextrine or 1% ounces of Lepage's
Mucilage,

The black antimony sulfide and the potas-
sium chlorate are both wet before being mix-
ed. If they are mixed dry an explosion can
result. Then add dextrine or glue and enough
water to make a thick paste,

You don't need much of the red striker

mixture. One striker can be used to light
many fuses,

The red striker mixture is made with 1%
ounces of red phosphorus, % ounce of dex-
trine or 3/4 ounce of Lepage’s Mucilage (from
the dime store) and 3/4 ounce of fine sand,
Enough water is added to make a paste, slight-
ly thinner than the black paste.

The striker is a tongue depressor, boughr at
the drug store, or any similar light, thin piece
of wood. A couple of inches of the striker is
smeared with the red paste and allowed to
dry. The red paste should be stirred well be-
fore using as the sand will sink to the bortom
after a time.
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Sulphuric Acid

MAKING SULPHURIC ACID

GRANDDAD'S WONDERFUL BOOK
OF CHEMISTRY has directions for
making a wide range of needed chemiecal
compounds from easily gotten raw chem-
icals. Those directions were taken from
DICK'S ENCYCLOPEDIA OF PRACTI-
CAL RECEIPTS AND PROCESSES, first
published in 1872. DICK'S failed, however,
to give a simple method of making sul-
phuric acid. Its compilers obviously
thought sulphuric acid would always be so
easy to buy from commerecial producers
that individuals would never need to make
it.

DICK'S method of commercial product-
lon (3855) is too complex and the simpler
method, eredited to Nordhausen (3858) is
too sketchy. It is also impractical, although
you can easily modify the multi-flask
method I found in the AMERICAN
MECHANICAL DICTIONARY, 1876, to a
one flask setup if you want to try it,

Since the home manufacture of sulphur-
ic acid is so important, I have included it
here. The simple chemicals needed are:
sulphur, bought at any garden store, cal-
cium chloride, (4247) and iron (ferrie)
oxide, which is simply iron rust.

The glassware can be bought from any
chemical supply company or even from
your local pharmacy.

The following instructions will enable
you to make sulphuric acid, nitric acid and
Turkey-red oil, used in dying. The
methods here are for making small quan-
tities but you can modify your setup for
making larger amounts.

Essentially, sulphuric acid is a thick,
oily, water solution of sulphur trioxide.
Concentrated acid is made commercially
by the “contact” process in which sulphur
dioxide, produced by burning sulphur or
roasting iron pyrites, is passed over a
heated catalyst, which causes it to com-
bine with oxygen of the air to form sulphur
trioxide. Since the finely divided sulphur
trioxide cannot be dissolved directly in
water, it is added to concentrated sul-
phuric acid, forming a superconcentrated
or "fuming" acid which is easily diluted to
the required strength.

You may demonstrate this “contact"
process in your kitchen laboratory, with
the simple apparatus shown. Your sulphur
dioxide producer is a tin-can cover on
which you set fire to a mound of sulphur.
The gas is collected by an inverted funnel
held just high enough for air te come
under its rim. Tubing carries the sulphur
dioxide to the bottom of a pickle jar filled
with lumps of calcium chloride which filter
and dry it. For a catalyst, moisten a little
asbestos fiber and shake it with a quarter

#

Never pour water into concen-
trated sulphuric acid. They will boil
and spatter over the room. This is
caused by the acid’s great affinity
for water. The only safe way is to

WARNING

pour the acid into the water,
stirring constantly. Likewise, con-
centrated sulphuric acid will draw
water out of the skin, leaving a
dangerous burn.




of its bulk of iron oxide. When thoroughly
mixed, dry in an oven and pack loosely in
the glass tube which is arranged horizon-
tally in your setup. The remaining flask
contains concentrated sulphurie acid. The
half-gallon jar is a siphon bottle which
draws the gas through.

The Bunsen burner must be adjusted for
gentle heat or the sulphur trioxide will de-
compose again. A marked increase in the
concentration of the sulphurie acid in the
flask occurs in a few minutes. By adding it

to water—in diluting, always pour the acid
mto the water—you get a greater quantity
of acid of the uriginaigstrength.

Sulphuric acid is used in making many
other acids. As an example, nitric acid—
tremendously important in manufacturing
explosives and cellulose films—may be
made in your home laboratory, but use a
glass retort as nitric acid reacts on cork
and rubber. Through a paper funnel, drop
25 grams of sodium nitrate into Lhe retort.
Carefully pour 20 ce. of concentrated sul-

ASBESTOS FIBERS
AND |RON OXIDE
| oot
o s T T N A
SMALL
FLAME
FLOWERS OF CALCIUM BUNSEN CONCENTRATED
SULPHUR CHLURIDE BURNER Ha S04

Sulphuric acid can be made in your home laboratory with odds and ends like the

apparatus shown in diagram obove. Commercial manufacture
by the "contact” process, illustrated schematically below, is essentially the same
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phuric acid on the nitrale. Arrange the re-
tort with its stem extending into a test
tube immersed in ice water and its how]
resting on a square of wire gauze with an
asbestos center. When the crystals are

thoroughly moistened, heat the retort
gently, distill at a low temperature until
no more vapor condenses, and then allow
to cool. The drops of liquid in the test tube
will be pure nitric acid. HANDLE WITH
CARE!

An important property of concentrated
sulphuric acid is its eagerness to absorb

water—a property employed to dry gases
which are bubbled through and to remove
water formed during chemical reactions.
This dehydrating action can be demon-
strated by dropping sulphuric acid on
sugar. The mixture boils, then blackens
and swells.

Dilute acid does not absorb water,
however, and this may be shown by an
amusing “stunt.” Write with it on a piece
of paper, and the writing will be invisible.
Heat the paper, and the lines become visi-

ble as the water evaporates and the con-
centrated acid chars the paper.

Dilute sulphuric acid acts differently
from concentrated in several ways, and,

strangely enough, is often more active.
[?I‘ﬂp a little dilute acid on a piece of clean
zine or iron and it “attacks” the metal

Sul-phu'ric-ac'id Ap'pa-ra‘tus. An appu-
ratus in which solphur i3 sublimed and the acid
coldensyl

Fig G068 illostrates Tuit's apparetus for producing sulphuric
scid by means of sulphurous and nitric-ecid gases condensed by
pressure into the liquid form, 4 is & furnsce in which the
gulphur is burned. B, the first purlfier: €, & pump which ex-
hausts the gas from the fivst purifier, e e
and forces it into the sec-
und purifier D, whenre 1t -is
driven into the condenser E, whare
it is condensed into & liguld
and drawn off joto the cylinder &
The commupication be-
tween E und F is then
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instantly, forming a sulphate and furiously
releasing bubbles of hydrogen. Use cold
concentrated acid and little or no action
pecurs. Heat the metal, and the con-
centrated acid will oxidize it and then form
a sulphate.

One of the greatest uses of sulphuric
acid is in the production of fertilizers. In
1941, nearly a fourth of the total product-
ion was applied to this purpose. Phosphate
rock, as found in the earth, is practically
insoluble and of no use to plant life. Treat-
ment with sulphuric acid changes it into
soluble calciumm phosphate, a valuable
plant food. Two other important uses, in
storage batteries and in electroplating,
derive from its high electrical conduetiv-
ity.

Shake a little sulphuric acid with an
equal amount of castor oil or olive oil, and
the result is a thick dark-reddish material
called Turkey-red oil, which is used in the
dyeing industry as a “wetting agent” to
make dyes penetrate more evenly and
easily. Having molecules which are partly
attracted to water and partly to oil, it
lowers the surface tension of water,
spreads more readily.

the worm -plpe passing through the second puri-
fier I’ in opened, relleving the pressure which mmain-
teins tho sulphurcus aeid in liguid form, aod permitting it to
assuime the guseons coudition. It Bows through this pipe Into
& recyiver, where the nitrie-
acid p=s, oxygen, and steam
from the boiler H are admit-

cut off, and a wulve in

Sulphuric-Adeid Apparatus.

JAMES BOND Vol, 1
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Fig. 6069,

ted, and is then submitted ro
A pressure gufficient to liquefy
buth it and the nitric acid,
The vreaetions betwesn the
oxygen and the nitric and sul-
phurous acids result in the
production of sulphurie acid.
Fuming or Noridhausen sul-
phurie acid 18 prepared lay
wans  of the apparatus 4
(Fig. 0069). 25 pounds of
vitriol stone (dried sulphate of
iran] wre placed in vach of the
Haske a a, ete., made of
fire-clay, whose necks
pusg through the walls of c.‘.‘;.
the furpnce : on the Arst —5g
applicution of lLeut ouly
Aulphurous acid and weal

R e

L Y

Suwiphuric-deid Apparatus.
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hyiirated sulphuric aeid pass over, which are usually allowed
to escape.  When white vapors of anhydrous sulphuric acid
appear, the necks of the Hasks are luted to the receivers b6,
eaclt of which contains 3} pramies water, and the distillation
continued from 24 ta 36 hanrs, when the tlasks are agaio flled
with the sulphate: this operation is repeated four times, be-
fore the geid is deemed sufficlently strong. Tts specific gravity
varics from 1.56 to 1.92  This variety is prineipally used for
dissolving indigo; 1 part being mixed with 2 of the commeon
acid for this purpose.

5 i3 the apparatus employed for conrentmting the ordinary
gulphurie acid of commerce.  The weak ucid, prepared by the
abeorption in water of the gas evolved by ealeiniug pyrites, is
trunaferred to the leaden ehiamber e, connected by a siplion
with the gimilar chamber &5 the latter and the retort ¢ are
heated directly by furnares, anil the forrger by a tlue therefrom ;
during the transference from the first to the second chamber
the acil acquires 8 higher (legree of concentration, and is then,
by menns of & second giphon, eonveyed from thence into the
retoct, where water and weak acil are driven off, strong acid,
of specifie gravity 1.78 to 1 8 remaining in the retory, whence it
is withdrawn Ly & platinum riphon of perulier construction.
The retort is glso in many cuses wade of platinum, but glass is
algo frequently employed.

EXPLOSIVE - (RDX)

The well smown nitro explosives used in practice belong
coth 25 regards their chemical constitution and also their
properties and effects in general to two different groups,
viz. the ethereel salts of nitric acid and the nitro com-
pounds proper. Typlcal representatives of the firat class
gre nitro glycerine and guncotton, of the second the
aromatic nitro compounds such as trinitrotoluene, picric
scid and tetranitromethylaniline, The most prominent
features of the ethereal salls of nitric acld are on the
fevourable side the high amount of energy they contain and
on the unfavourable side their essy liability to decomposi-
tion and their extraordinarily great gensgitiveness towards
mechanical influences. In coniradistinctiion hereto is the
oehaviour of the aromatic nitro compounds, Thelr advan-
teges are In particular their extraordinary chemical
stability and thelr marked non-sensgitiveness towards
sehock, but their disadvantage ls thelr comparatively low

energy.

These oppositely contractec properiies explain the various
attempis which have been made 0 provide an exglosive,
which shall combine in itself only the advantages of both
classes of explogive, ~that Is to say & compound, which,
in addition to the stability and non-sensitivenesa of the
aromatic nltro compounds exhibits the degree of energy
of the ethereal salts of nitric acid. As a result of these
attempts hitherto octained, certain tetranitreted benzene
deriva:lves with the only recently prepared tetranitrani-
line gre the chief, These compounds are moat certainly

an gdvence in thisg direction, but they have not fulfilled
the expeciations demanded of them, because, as it was
subsequently found, the increase in energy conferred by
the fourth nitro group was obtained at the =xpense of a
gerious decreacse in their sztability, Owing to s declided
ilability of the fourth nitro group, which is situated in the
meta position, these highly nitrated substances are so
.lable to cecomposition, that any practical use thereof is
not to be thought of.

In this way therelore the end almed gt cannot be attained
and inera are conseguently &1 present no grospects of the
realization of this idea.

Now according to the presant invention it has been found
that hexamethylenetetramine, the well known condensation
product obtained from formaldehyde and ammonia, yields,
wien suitably treated with concentrated nitric acid, an
extraordinarily poweriul explogive compound, which com-
bines in {iself in an absclutely ideal marnner the favourable
propertiies of the ethereal salts of nitrie acid and the aro-
matic nitro compounds.

Tnis new explogive substance is neither an einereal salt
of nitric acid nor a pure nitro compound, out is 8 nitra-
mine with a peculiar ring formatlon. As chemicel inves-
tigation has shown, it is derived like hexamethylenetetra-
mine from the hypothetical cyclotrimethylenetriamine

-

=
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Ha
C
HN- NH
H,C- CH,
N
b

and possegses the following structural formula:

Hy
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NO-N N-NO,
HEC EHE
N
NO
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This eycloirimethylenetrinitramine is formed from all
the accessible derivatives of cyclotrimethylenetriamine
by the action of coneentrated nitric acid. For its pro-
duction on a large scale, however, aonly cyclotrimethy-
lenetrimethyltriaming, that is the condensation gproduct
obtained from formaldehyde with methylamine could be
entertained as a raw material in addition to the already
known hexamethylenetetramine, as the other derivatives
are difficulily accessible and therefore not economical,

The following method of preparation has been found to
answer well by reason of its good vield and the remarka-
ble uniformity of the product:

Into 500 grms. of nitric acld of & specific gravity of

1,52 {reed as completely as possitle from nitrous gases
are introduced, at first in quite small partions, and grad-
ually, 70 grmsa. of well dried crude hexamethylenatatra-
mine with continuous stirring. The temperature is kept
between 20° end 30° C. during the nitration. After the
addition of the hexameilhylenetetramine {5 complete the
mixture is allowed to stand for a few minutes at the said
temperature and then the mixture is slowly heated to 55°
C. By continuous stirring and cooling if necessary the
temperature is kept between 50° and 55° for a period of
about 5 minutes after which the mass is again coolaed down
to the original temperatura. After 15 minutes standing it
ig diluted whilst being again cooled by the quite gradual
addition of from 2 to 4 times its volume of water and after
gome time the geparated nitro compound is separated from
the liquid, After being washed several times with eold
water, hot dilute soda solution and again with water it ls
finally dried at any desgired temperature. [f neces sary the
product may also be recrystallized from acetone.

The cyclotrimethylenetrinitramine obtained in this wey is
a brilliantly white, odourless and tasteless rather coarse-
ly crystalline powder of a neutral reaction. It melts at
200°C, and only detonates at higher temperatures. It s
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quile insoluble in water, difficulily soluble in hot alcoho.
mare easily so in acetone glaciel ecetic acid and concen-
trated nitric acid from which subslances it can also be
recrystallized.

The cyclotrimethylenetrinitramine is not attacked by
either boiling water nor by hot dilule acids and exhihits
when subjected to the usual hot storage tests even st un-
usually high temperatures quite a remarkable stability,

It is extraordinarily non-sensitive towards shock, blows
and friction and in this respect is about equal to the aro-
matic trinitro compounds, When ignited it burns slowly
without exploding with & bright reddizh flame and a fizzing
neise like tetranitraniline and leaves no residue.

The most surprising feature of this compound however is
its extraordinary explosive and shattering power. In this

respect the cyclotrimethylenstrinitramine exceeds all the
explogive substances hitherto known, both the enormously

energetic nitroglycerine and also the rapidly detonating
tetranitraniline. This property it owes, in additior 10 a
composgition which permits of fairly complete internal
combustion, to its high endothermic character principally.
Whereas the formation of the most of the nitro explosives
takes place with frequently a coneiderable loss of energy,
the welding together of the cyclotrimethylenetrinitramine
irom the elements requires the astonishingly high ameount
of 81, 4 calories per molecule. This latent fixed energy
is agein manifested on explosive decomposition and in-
ereases the amount of anergy of this explosive ‘o an un-
usually hign amount. Hand in hand with this increase of
energy there appears to be glso the velocity of detonation
which is greater than that of any other known explosive
subatance. Since there is added ag a third facior an ex-
tremely large volume of gas due to the lerge amount of
nitrogen and hydrogen contained, this new explosive seems
ta be of quite enormous effect, which is also clearly

shown aectually by the surprising results of the lead block
and peneiration tests.

Another requirement, which is demanded of a good ex-
plosive, that of & high density, is possessed by cvclatri-
methylenetrinitramine in quite a remarkable degree. The
absolute specific gravity is 1,82 and this is & maximum
not possesged by any nitro compound hithertn. Thais fact
enables very high loading densities to be obtained which

is of great importance for many purposes, e.g., bursting
chargas for projectiles, detonators and percussion caps.

The following table will show the comparicson of gll these
constanis of explosive science with those of other
exploslves, (See next page)

A point of impaortance which is not to be underestimated
is also the behaviour of cyelotrimethylenesriniiramine in
a senitary direction. [n contradistinction to most of the
other nitro compounds it is absolutely non-poisoncus, has
no tinctorial properties, is completely odourless and

tasteless and does not cause elther in the form of dust or
solution any irritant affections of the respiratory organs

and the skin. In juries to the work pecple by the usual
discolourations of the skin, injurious action on the sense
of taste, eruptions, headaches and easy chronic polsoning
which are caused in the preparation and handling of the
nitro compounds are therefore precluded and the compli-
cated hygienic precautiona hithertc necessary become
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partially superfluous,

From these remearks it will therefore be clear, that in
cyclotrimethylenetrinitramine we have a perfectly new,
hitherto unknown explosive, wnich combines in itself in an
idegl way the advantages both of the ethereal salls of nitric
acid and also those of the aromatic nitro compounds, com-
bined with remarkable stahility and non-sensitiveness
while it surpasses all hitherto known and practiczally usa-
ble explosives in energy, shattering power and density and
corihines with thegse extraordinary properties in an explo-
sive respect many advaniages also as regards sanitary
conuitions.

1ts possibilities of use embrace in respect of the iarge
nurmber of excellent properties which it possasses, all
branches of civil and military explosive acience. In addi-
tion to its use for bursting charges for projectiles, mines,
ancd the like, and s a blasting agent for all mining and
mineralogical purposes it is particularly suitable for Lhe
produciion of extracordinarily rapidly acting deicnating
fuses and in conjunction with initial means of ignitien for
the filling of pereuszaion caps, detonators and fuses for
projectiles, According to the use for which it is required
and the effect aimed &t the eyclotrimethylenetrinitramine
may be used alone, or in conjunction witn or mixed with
other explosives or components of explosives.

NITROGLYCERIN

Basically, the production of nitroglveerin involves the
gradhue] adding of glycerol 10 a mixture of nitric and sul-
furie acids followed by separgtion of the nitroglycerin from
the waste products. The following directions will serve
Tor the laboratory preparation af nitrogiycerin in small
SOt s,

PREFARATION OF THE MIXED ACIx

(1) Measure ocul 200 ml, of fuming, or EO% Nitric acid

having a specic gravity of 1. 5 at room temperature.

{2) Measure out 300 ml. of concentrated, or %8% sulfuric
acids, having a specific gravity of 1.84 at room temper-
alure,

(3} Slowly pour the Sulfur:c acid into the Nitric scid, and
start letting it cool off in the salt-ice bath.

(OMPRESSED AR L.

MIXED ALIDS

SMT L ICE > —r—
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ACTUAL NITRATION:

{1} Measure out | unit {oz., mo,, gram, etc.) of chemi-
cal pure glycercl, or glycerine {(water free) having a spec-
ific gravity of 1.262 to 1.265 at 15 degrees centigrade,
into the dropping funnel of the nitrator.

(2] Put 6 like units of the mixed acid into the nitrator tank.

(3) One unit of glycernl yields about 2-1/3 units of nitro
=0 you can judge the amount of glycercl to use by the a-
mouni of nitro vou wish 1o make.

(4) The nitrator can be made of glass, cest iron, lead,
or steel

(8) Start the zir flow and repgulate it so that the acids are
well stirred but not spattering ocut of the nitrator. Use a
screw type clamp to regulate the air flow, and watch the
[low carefully as it helps toc keep the temperzaiure down.
If the temperature does go up give the nitrator as much
Rir as you passibly and safely can,

{6) Start the glycerine into the nitrator in a fine, slow
siream or even by the drop, depending on the temperature
rise, gnd the speed and violence of the reaction. With
plenty of time available the drop method is advisable.

(7} The ice balh is salt and crushed ice and small amount
of watey,

(8) Use & tolal immersion centigrade thermometer in the
arcids in the nitrator. The nitrating temperature is kept
below 22 degrees centigrade. II il runs higher, cool it

off. The temperature can go up 30 degrees C. without 100
much danger. The nitro being produced will start to de-
compose at 50 degrees C. and give oif the red gas of nitro-
gen dioxide, wnich is polsonous. Don't let this happen. If
there is & sudden rise m the temperature or the red gas

is noticed, DUMP THE WHOLE WORKS INTO THE COLD

WATER!

(9) Keep the reaction cocl, and the alr stirring going until
the temperature of the reaction comes down to LS degrees
C and remains there or a litile cooler.

SEPARATION AND WASHING:

(1) Pour the cool solution from the nitrator into plenty of
room temperature waler. Now run this water-nitro-acid
solution in lhe separalor,

[2) Separate the "liguors' or waste acids from the nitro.
The nitro will be heavy 0il an the bottom.

(3) Keegz the "liquora” separate for further separation
with chloroform, if one wants to do this. This is only
done AFTER neutraliz ng the acids with sodium carbonate
solution. Check the acidity with blue litmus paper. When
it is neutral, the litmmus will stay tlue and show NO red.

(4) Add plenty of 38 to 43 degree C water to the nitro and
mix ap with the air stirring. Then separale.

(5) Repeat the washing completely 2a above.

{(6) Wash with a warm, 4% sclution of sodiuwm carbonate.
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(7} Wash with wzeter 3 more times as in step #4.

(B Give it a final wash of concentrated salt salution, let
i1 sel for one day before separating,

() Separate and check the nitro for acidity. The nitro

musl oe neutral. If it is not, keep washing it. It MUST be
neutral due to safety and keeping gualities,

DRYING:

Dry the nitro over sulfuric scid in a dessicator. The nitro

should have =z specific gravity of 1.6 at 15 degrees C. It
may take several days for the nitro to dry out.

CHLOROFORM SEFARATION:

Add an equal quantity of C, P, Chloroform to the NEUTRAL
"lguors. " Mix, :hen le: separate and run througn the
separator. Let the chloroform-nitro set in the open for

l day so the chloroform can evaporate ofl as much as
possgible. MNow Llhis nitro can be mixed with the other nitro
Just before put inte the dessicator to dry.

CAUTIONS

(1) DON'T TOUCH ANY 2 GLASSES TOGETHFR WHEN
POURING AS THE NITRO MAY RUN DOWN THE OUTSIDE
OF THE GLASS THEREBY CREATING DANGER.

(2) THE ENTIRE OFERATION SHOULD BE DONE IN THE
QUTSIDE OR A WELL VENTILATED PLACE OR UNDER
A HOOD OR DUCT,

(3) NITRO IS POISONOUS AND THE FUMES CAUSE
SEVERE HEADACHES,

MOTES3

(1} THE WABMER THE NITRO IS THE MORFE SENSITIVE
[TIS TO DETONATION,

(2) FROZEN NITRO CAN'T BE DETONATED, THERE-
FORE, IT IS SAFE.

(3} THE PROCESS TAKES ABOUT 2-1/2 HOURS EXCLU-
SIVE OF THE SFPECIFIC PROCESSES REQUIRING SEV-
ERAL DAYS,

(4) NITRO IN ITS LIQUID FORM HAS 30 to 60 TIMES
THE EXPLOSIVE POWER OF NITRO WHEN IT [HAS BFEN
ABSORBED IN A DYNAMITE FORM.

THE PROPERTIES AND PREPARATION OF
PROPYLEEN GLYCOL DINITRATE (PGDN)

Properties: Nitroglycerine (NG) is the most common li-
quid high explosive known today. However, there are
many other gimilar liquid nitric esters which have the
same explosive properties as NG, Many of these have
somewhat inferior blasting power to that of NG (a few are
superior) but are more stable towards mechanical shock
than NG itself. PGDN is just one such compound, being
at least ten times more stable toward s mechznieal shock
than NG, TUrnder the falling weigh: test, NG cetonates at
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a height of from two to four centimeters using a two kilo-
gram weight. PGDN fails to detonate under the same
weight dropped from 2 heighth of 100 centimeters., It
fails to detonate under a 10 kilogram weight irom a height
of 20 centimeters. This difference becomes valuable in
manufacturing and transportation,

Another property of PGDN which recommends it for ser-
ious consideration by any organization is its stability
toward storage over long periods of time without suffer-
ing any decomposition. Further, PGDN does not freeze
ag readilv as NG, thereby eliminsting the hazards of par-
tially frozen NG which is most dangerous to handle. PGDN
ireezes at minus 20 degrees centigrade, or minus four
degrees F'. This meane that stocks of PGDN can be bur-
ied in underground caches without serious danger cf
freezing, provided they are placed below the frosi-line.
At the other end of the temperature scale, PGDN shows
extreme stability. It shows no decomposition after 25
days at 75 degrees Centigrade. Unlike NG, it does not
cause the severe headaches from breathing its vapor.
Like NG, it can gelatinize guncotton thereby suggesting
its use for the manufacture of cordite and smokeless
rowder-like substences.

Az an explaosgive, PGDN shows aboul 90% of the expansion
of NG in the Trauzl lead tlock test. By calculation, iis

energy content 15 7% of that of NG. It is a highly brisani
explosive however, and has a detonation rate of over 7, 000
meiers per second. Despite it high mechanical insengi-
tivity to shock, PGDN is easily initiated by a detonation
wave. Il can be sei off with a number 6 blastiing cap.

Fropylene Glycol is somewhat cheaper than Glycerine at
the present time by about 20¢ a pound in 1ots of 40 lba.

PG can be purchased from any chemical supply house for
about E-Dq:qtn T5¢ per lb. depending on the quantity bought.
Furthermore, the nitration of PG requires less of the
mixed Nitric-Sulfuric acida. These savings of course are
oifset by the lower explogive power of PGDN, and Inay
well belance out when all economic computations have been
made, Neverthelegs, the greater stzbility of PGDN toward
mechanical shock and the lower freezing point far outweigh
any other considerations. For this reason, all those who
have Seen manufacturing NG, or who have been consider-
ing doing so, should give gerious thought to the manufac-
ture of PUDN instead. The process is basically the =ame,
uses the same type of mixed acids, the same procedure
for separation and purification and can be run in the same
equipment used for NG,

The following procedure was carried out by the writer of
this repart for the preparation of PGDN during a recent
experiment. Although the preperation was conducted an a
very amall scale, there is absclutely no reason why larger
batches cannot be made, provided they are kept within
realistic bounds. Batches ten times tha size of the one
described on the following pages would be reasonzble, and

would produce approximately 180 grama of PGDN (i. e.
B-1/2 ozs. bjw).

Preparation of Propylene Glycol Dinltrate:r 30 grams of
86% Sulfuric Acid was slowly poured with stirring into 20
grams of 90% Nitric Acid. A small amount of heal was
produced, but it is not excessive, and no externzl cooling
i required, The 50 grams of mixed acid thusly produced
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has a composition of approximately 36% Nitric Acid, 5%
Sulfuric Acid, and T water. It has & specific gravity of
1,71 &t 2§ degrees C., and ocecupies a volume of 30
milliliters.

The entire 50 grams of mixed acid was placed in a2 100 m]
glass beaker which in turn was placed in g bath of ice and
water, The acid was stirred by hand, using a thermome-
ter, When the temmperature of the mixed acid had sunk to
10% C., 10 grams of Propylene Glycol (9. 6 ml) was intro-
duced dropwise with good stirring., The rate of addition
of the PG was so regulated to keep the tempersture of the
mixture between 10 and 15 degrees C. The addition of
the PG takes from 20 to 30 minutes, depending on the
efficiency of the cooling bath, and the rate of stirring. No
red fumes were observed at any time during the addition.
The PG should be dropped directly into the acids and not
be allowed to splash on the side walls of the beaker or on
the stirring rod. Droplets that do g¢, can start to oxidize
end generate heat creating a hazard. PG is more zensi-
tive to oxidation than Glycerine itself, and so a lower ni-
tration temperature is necessary. WNitrations at 20 de-
grees C. begin to show some oxidation, and at 30 deg, C,
the reaction begins to go out of control! IMPORTANT: A
large vat of ice water should always be kept near at hand
when doing any nitrations. If the tempersture begins to
climb repidly and passes the upper limit given for lhe
specific nitration, the entire batch should be dumped
IMMEDIATELY into the vai of ice water, The vat should
contain at least five times the volume of water and ice as
there ia liquid in the mitrator. Sudden rises in tempera-
ture accompenied by red fumes or brown smoke is an
indication that oxidation is taking place, and that the
batch is about to go out of control. After the PG has all
been added, stirring is continued for another five to ten
min. [t is then ready for separation.

Tne mixture is poured into a separatory funnel and
allowed to stand for a few minutes, A sharp line of divi-
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sion will appear when the mixture has separated. The
lower acid layer of spent acids is carefully withdrawn end
set agide for further purification before being discarded.
The upper layer of PGDN is left in the funnel and an equal
volume of cold water added to it. The funnel is closed,
arid gently shaken for aboul a minute. On standing, the
mixture divides into two layers as hefare, but this time
the product (PGDHN) is the lower layer. M is drawn of into
a clean beaker, and the water wash layer, which remaines
in lhe funnel, is poured nut of the top of ‘ne funnel inio
another vessel. This washing process is repeated two oy
three more times, each portion of used wash water be ing
added to the previous one. The product is then given a
wash with dilute Sodium Carbonate solution until the solu-
lion remaing alkaline to Litmus paper, the apent Carbonate
washles) being added to the used water washes, Finally,
the FGDYN is washed with water again until it is no longer
alkaline. When drawn off fram the final wash, the PGDN
will be somewhat milky in appearance due to ocoluded
water. On standing in a warm room for geveral hours,
this water will evaporate, leaving & coelorless oil having a
plessant ethereal odor. 18 prams of product were obtained
in the sbove run.

Before pouring away, the spent acids should be extracted
with chloroform 10 remove iraces of PGCDN. The same
portion of Chloroform can then be used to extract any
traces of PGDN in the water and Carbonate washes. After
the Chloroform evaporates a further amount of PGDN will
be obtzined. The chloroform solution should be washed
until it is neutral to litmus before evaporation, however.
The spent acid, ef:er extrection with the Chlo roform,
should be poured into & large volume of water before being
discarded. ATl glassware which has come into contact with
FPGDN must be rinsed with Acelone before soap and waler
Cleaning. These Acetone rinses should be poured over saw-
dust and ignited ail a safe distance from the point of Opers-
tion. Rinse the nitration beaker with water first before
rinsing with Acetone, Nitric Acid ignites Acetone!

arrow launched grenade
By Raymond J. Larner

This grenade can be used with: a con-

ventional long bow, a compound bow, or a
crossbow,” which would be my first choice,

'- P P - k2 L = L
2 XK AP AX XA | T l

The nose and tail caps are cast using
either plaster of paris or clear casting
plastic,

The tail cap has a hole drilled in it
Lo accept an arrow shaft or a cross bow
bolt. The shaft or bolt should be glued
in place. The other end has a hole 1" in
diameter and }'" deep to seat a3 thin
walled glass tube. The outside is re-
duced for a distance of ' to allow a

SeRVidiSi@pRiw
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plece of thin walled metal or plastic
tubing to be slipped over it,

The nose cap is cast with twe holes
through Tt, {or you can cast it solid and
then drill the necessary holes) to take
a firing pin and a cotter pin safety.lt
also has a recess in the bottom to sit o-
ver the base of a .410 shotgun shell base

The initiator is the brass base from a
410 shotgun shell. Carefully cut the
shell apart just above the brass base,af-
ter first having emptied out the shot,
powder and wadding. Once you have the
brass base cut dawn, refil] most of it
with the powder you removed before cut-
ting it. Use tissue paper or a thihn card-
board wad to hold the powder In the brass
base.

A steel washer with an outside diame-
ter of 14'' is used to support the shotgun
shell brass base. Drill out the center of
the washer to accept the brass base. The
rim of the brass base should be supported
by the steel washer,

The outside casing for the grenade is
a piece of thin walled metal or plastic
tubing.

The center tube is a plece of thin
walled glass tubing that has an outside

diameter of 1",
To assemble the grenade:

1. Insert the shotgun shell base into the
steel washer.

2. Epoxy the washer to the bottom of the
nose cap.

J. Epoxy the glass tube to the steel
washer,

L. Epoxy the outer casing to the steel
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washer.

5. FI11 the space between the glass tube
and the outer casing with B.B.'s, small
nuts and bolts or nails.

6. Fill the glass tube with black powder,
rifle powder or one of the propellant
powders |isted in the Improvised Muni-
tians Handbook in PMIE Vo1, 2.

/. Epoxy the hase cap to the glass tube
and outer casing.

8. Instal] a cotter pin with non-harden-
ing Permatex and stip it in place untii
it is sitting on the safety pin.

10. Epoxy the complete grenade to the end
of an arrow or bolt.

DANGER NOTE: Make sure the hole for
the firing pin is a snug Fit, If it is
too large, the Permatex may not hold the
firing pin Tn place when you launch it,
possibly causing the grenade to explode
in your face when you fire it.

The firing pin is a piece of stesl rod
1/8" in diameter with a 3/4'' OD washer
epoxyed or soldered to the end, Make sure
the firing pin extends far enough past
the end of the nose cap so that it wil)
hit the shotgun shell primer when you hit
your target.

Remember that this grenade has to hit
something fairly solid to be set off . IFf
shot into sand or mud,lt may or may not
explode. It would probably be set off if
It hit a human or animal, but only if
there was plenty of force pushing it.

Make sure that your arrow is long e-
nough for you to come to ful) draw with-
out having the grenade hit the bow.

Improvised Hand Grenades
by

Dan Moore

A ready supply of improvised hand gren-
ades can be made in the home workshop at a
cost of about 75¢ apiece. These grenades
are easy to make and are just as effectlve
as regular grenades. There are two kinds,
offens ive and defensive, in which bath use
the same fuse assembly. Additlionally, these
grenades use readily available materials
and can be put together in 15 minutes,

The heart of these grenades is the fuse
assembly, therefore | will describe its
production first. The materials needed for
the fuse assembly are:

3/4' PYC pipe in 4" lengths
3/4" wooden dowel In 2'' lengths
5 mm glass tubing

1/8" wooden dowel in 13" lengths,

Paraffin wax
. Concentrated sulfuric acid

. 50% sodium chlorate and 50% sugar
mixture made pasty with water then

blotted on paper towels and dried.
Construction of fuse assembly



Start construction of the 'fuse' by
drilling a 3/16" hole 1" from an end of the
PVC pipe. This hole will hold an aclid vial.
Mext insert a length of & mm glass tubing
into this hole and place the 3/4" wooden
dowel into the PVC pipe so it is touching
the glass tubing. Brill a 1/8" hole 1/2"
from the dowel end of the pipe. This 1/8"
hole is where the safety pin is Inserted
{see diagram). The safety pin Is the 13"
lenqth af 1/B" dowe) (2 hole can be drilled
in an end of the dowel and wire Inserted to
ald in pin removal). With the 1/8" hole

dowe! striker

/411D PVC Pipe — 4 FoimiEy

Safety Pin -}E 3
__ ACID/WAX

Glass Tube e p

Assembly B

Chlorate Paper

Make this vial by cutting a length of § mm
glass tubing the same length as the 0.D. of
the PVYC pipe. Hexr seal one end of the tube
with 1/B" of paraffin by dipping It in
melted wax. How Fi1) the tube with sulfuric
acid using a glass eyedropper, etc., leav-
ing a 1/8" air space. Fill this space with
wax. The vial can now be inserted into the
PYC pipe and taped In place. Finish the
"fuse' by Tmserting a 2'' x 2" square of
chlorate paper next to the acid vial (see
diagram) . The fuse assembly [s finished.

B. Construction of offensive (concussion)

Dowel Fuse
Carrier

COs Cylinder

Cardboard Tube

FX T T OO T e e Noa,

] o
i —5 o |
: i Bt
; 3/32" Fuse e ;i:
1 -:-I
5 % -
i Flashpowder i .
* LT
E i ~'i;_'.::::::_-::.':f:.';:::'.".".".".":-."-_'r,ﬁ;._'.:.:-_'.:,;.:.:..:._
:
|[#———— Tape Wrapping. 178" Plywood —-”’
' Disc
drilled insert the safety pin. This will grenade

hold the 3/4' dowel Tn place (see dlagram),
The length of glass tubing can be removed.
The installation of the chemical ignltor

remains. : .
Construction of the chemical ignitor

is started by making the acid filled vial.

The materials needed for the offensive
grenade are:
1. 2" heavy-walled cardbhoard tube in 3"
lengths
2, two plywood plugs for the above
2. epoxy or glue
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Flashpowder
. 3/4" dowel Tn 13" lengths
. 2" length of safety 'fuse'
. the 'fuse' assembly

Start construction of the grenade by
drilling 2 3/32" hole through the center of
the 3/4" dowel. Then epoxy the fuse into
this hole leaving i'exposed eon either end,
Now place a small amount of chlorate paper
on one fuse end to Tnsurz it ignites (see
diagram). Next cut 1" off the open end of
the 'fuse' assembly and epoxy the dowel
(chlorate paper end first) Into it. The
chlorate paper on the dowel fuse should
contact the chlarate paper in the fuse as-
sembly (see diagram) . Continue by cutting
a hole the same diameter as the 'fuse' in
the center of one of the plywood plugs. E-
poxy the fuse assembly into this hole leav-
ing 1" of the dowel end protruding out.Now
epoxy this plug into the cardbeard tube
with the dowel end of the 'fuse' out. F11]
the cardboard tube with flashpowder and e-
poxy the solid plug onte the other end of
the tube (see diagram). The grenade is
finished,
L. Construction of defensive{fragmentation)

grenade
The materials needed for the defensive

grenade are:
. empty C0o cartridge
. 3/4"" wooden dowel in %' lengths.
. Epoxy aor glue
. safety fuse in 2" lengths
. flashpowder
fuse assembly

Start construction by drilling a 3/32"
hole through the 3/4" dowel. Insert the
safety fuse through the dowel allowing 1"
on one end and 14" on the other. Epoxy the
fuse in place. Now f11) the CO2 cartrldge
with flashpowder and insert the 13" fuse
end into it. Use tape, etc.to securk the
fuse., Wrap a small amount of chlorate paper
around the short fuse end {[see dlagram).
Place the dowel and COp cartridge (chlorate

=] e B
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your hand with the dowel end up. Second,
pull the safety pin out, This arms the
grenade. Third,strike the dowsel end sharply
against the palm of your hand, etc, There
should bea 'hissing' sound and a small a-
mount of smoke should come from the dowel
end. This indicates that the chemical ig-
niter has functicned, Finally hurl the
grenade at your target immediately and
take cover. The grenade should explode in
five (5) seconds.

You now know all you need to make and
use my grenades, however, there are a few
additional items. | will list these far
convenlence.,

1. Use the offensive grenade to daze and
stun the enemy and use the defensive gren-
ade to inflict casualties,.

2. 2" PYC pipe can be used as a fragmenta-
tion sleeve for the offensive grenade.

3. Grooves,etc. can be filed into the CO2
cartridge or fragmentation sleeve for
better fragmentation.

4. Wax placed around the striker makes an
effective air and water seal, while a coat
af varnish on the grenade will make it
waterproof,

5. Offensive grenades can be used for smoke
or incendiary purposes by replacing the
flashpowder with the appropriate fiilar.

6. Both grenades make effective landmines
when buried exposing only the dowel. Sheet
wood can be placed on top of the dowel for
increased surface area.

7. Survivalists, etc. wishing to store
these grenades should remove the acid vials
and store them separately.

8. Chemicals and equipment for my grenades
can be purchased from Merrel Scientific;
address: Educational Modules Inc.,1665
Buffalo Rd.,Rochester,NY 14624, Catalog 51,
Merre! has a gqood line of chemicals and
labware with fast delivery. High melting
point wax, glass tubing and glass tubing
cutters ¢an also be purchased from Merrel.
9, High melting point wax or acld proof

paper end first) into the fuse assembly as —epoxy can be used to more effectively seal

before. Be sure to epoxy the dowel [nto
place. Finsih by taping the COz cartridge
inte the fuse assembly (see diagram}. The
grenade is finsihed,
[}, Firling procedure and miscel laneous

The firing procedure for these grenades
Is as Follews. First,grasp the grenade in

acid vials. Use thls for grenades to be
stored.

10. Check PMA Vol.l #1 for additional gren-
ade information.

Precautions:

11.Make ard use several test samples before
increasing charge size.



12.Test safety fuse in fuse assembly to

make sure it will not jet after being e-
poxied in place. |f it does, try anather
brand or epoxy the fuse at the dowel ends

wly 1

13.Wait at least two minutes when approach-
Ing dud grenades.

Provided theses items are considered and
the instructions followed anyone should be
able to safely make and use these grenades.

FLASHPOWDER

Potassium Chlorate is a highly unstable
and dangerous compound when used in a pyro-
technical mixture which also contalns sul-
fur. Combined, these two compounds are sen-
sitive to both heat and friction as well as
sparks, and are made more so by moisture
absorbed from the humidity In the air.
Furthermore, they deteriorate on storage
slowly preducing sulfuric acld which makes
the mixture even more unstable,

Jome years back | had the unfortupate
perscnal experience of having just such a
mixture spontanecusly ignite while | was
mixing it on a hot humid day. Had the am-
ount of materials been larger or had | been
a bit less lucky, | would have been perma-
nently blinded.Even so, 1 suffered palnful
burns to my eyes, face and hands.

Sader, but wiser, | looked for a mixture
of equal power, but with better storage
qualities and one less hazardous to pre-
pare,

The answer | found involved the use of
potassium perchlorate. Although this chem-
ical contains more oxvygen than the clorate,
it Is more stable in both storage and prep-
aration. In addition, | found the sulfur
could be eliminated entirely, making the
preparation that much simpler,

The ingredients are, by weight, 7 parts
potassium perchlorate and 5 parts aluminum
powder, Both should be as fine as possible.
After weighing they are thoroughly mixad
and stored in a sealed container unti]
needed,

This mixture is extremely powerful and
very,very fast burning. Well made,with very
fine ingredients, it burns about 3-=4 times
faster than commercially made black powder,
It Ts excellent for use Iin aerial bombs,
large or smal! firecrackers or any purpose
where a quick violent explosion is needed.
It Ts too rapid burning for use in any
firearm, and Is not suited to such use,

| have kept such a mixture several vears

with no deterioration, howsver reasonable
storage precautions should be observed.All
such mixture type powders, including com-
mercially prepared black powder, should be
protected from dampness., Al) will deteri-
orate if exposed to large amounts of humid
air, but if you use common sense, they will
keep indefinitely,

There are also several other mixtures
that | have experimented with and found sa-
tisfactory. While | do not think any of
them are quite as good as that already giv-
en, they are noteworthy becauss they in-

volve the use of other ingredients of the
first fFormula,

Alternative No.1

Bariam Nitrate L Parts

Sul fur I Part

Aluminum Powder 2 Parts
Alternative No.2

Fotassium Perchlorate 12 Parts

Sul fur 8 Parts

Fine Sawdust 1 Part

Alternative No.1 is probably better than
No.2 which does not seem to keep as wel] as
the others. However, number 2 makes a very
violent explosion. Furthermore it Is the
only really good formula | have ever seen
for flash powder which does not require al-
uminum powder,

These mixtures, particularly the per-
chlorate-aluminum powder one, will burn and
if confined, explode almost no matter how
badly they are mismeasured or poorly pre-
pared. Like most things though, the end re-
sult is reflective of the care put into
production. The most important thing is to
have the ingredients as Fine as possible
before mixing them together. There 7s not
mych you can do about the aluminum except
to get the finest powder possible. The po-
tassium perchlorate can be gently ground in
@ mortar and pestle or by other sujtable
means 1T necessary. The goal is to have the
texture as near to that of flour as possi-
ble. If you have the consistency of table
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salt, it will work, but not as good.

The second thing is that the ingredients
be thoroughly and intimately mixed. |f you
achieve the desired degree of fineness in
the ingredients, the mixing ls not very
hard,but It must be thorough, Mixing Is
mast easily accomplished with a fFlat wood
stick on several layers of newspaper.$ift-
ing through a small screen, as fine a
screen as may bhe obtaimed, several times Ts
very useful. It should be done after a pre-
liminary mizing and not only mixes the in-
gredients but sorts out any large pleces
which can then be broken up. Avoid the use

&0 POCORE MAN'S
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of metal and ceramic utensils because of
spark and contamination hazards.

With a little practice, it is easy to
judge the guality of such powder by placing
a small quantity on a fire resistant sur-
face in an open area and lighting it with
a short plece of fuse. Good quality powder
will burn almost instantly with an intensly
brTght flash, and a puff of white smoke.

| f made with reasonable care, any of
these powders are equal to that usually
found in commercially manufactured fire-
crackers such as M-BO's,

ELECTRIC RIFLE

THE KENTUCKY RIFLEMAN

By following the instructions he!nw
vou can modify any semi-~automatic rifle
or shotgun to fire fully automatic and by
remote control as a bonus!
for a car or other vehicle,

It's great

supply stare or junkyard)

- Two push button switches fnormally
of f, (Auto supply)

- Steel strapping or other light metal
pieces for mounting. (Hardware store)

- HMisc, wire / does not have to be very
neavy.

- Dne semi-auto weapon. (Il used a Ruger
10-22, but others will work)

- A 12 volt power supply. (battery, bat-

: - — "
i e —
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=
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To Power Supply —=

You will need the Following parts:

- Dne 12 volt solenoid. (| used the car-
buretor solencid from & Ford van)

- One togale switch for 12 volts. {Auto

|
Safety Switch ~\

P

Firing Switch

T

tery charger, etc.)
Please refer to the drawings when build-
tna your system,

1. Start by making mounts for the push



button switches and the sclenoid from the
stee| strapping. The exact design will
depend on the switches and solenoid you

Switch and solenaid mount

wse. These mounts must be stout enough to
hold the parts on the gun in the correct
position,

2, The first push button switch must be
mounted so that the operating lever of
the rifle will push it as the action
¢loses,

3. The solencid has a metal extension
screwad, welded or brazed to the plunger
so it will push the trigger when it Ts

activated. The modified unit is now
mounted to the trigger guard assembly.

b, The toggle switch and second push
switch are the contrels and are mounted
at your fire contral center. In the draw-
ing | show them just under the rifle,but
they can be whatever distance you want
(such as on the dash of the car)}.

5. To wire, just follow the pictures,mak-
Ing sure you get the switches in series.

When the wiring is completed, the tog-
gle switch acts as a safety (it must be
on for the gun to fire) and when the fir-

ing button is pressed, the solenoid will
trip the trigger, causing the rifle to
fire. When the operating handle goes for-

ward, it presses the switch mounted at
the front of the receiver, which causes
the solenoid toe again trip the trigger.
This continues as long as the firing
switch is held down or until the ammo
runs out,

This system can be used to secure an
appreach to your property, such as a
driveway or a ditch. You can also mount
the system on a T.V, rotor and be able to
change the aim. If the qun is mounted in

8 car or truck, be sure it is very solid-
ly fixed and give close attention to ajm-
ing and consider the effect of the car
moving.

Now you can even fire two weapons in
two different directions at once!

IMPPROV | SED ELECTRIC BLASTING CAPS

How to nltrate mMeTCULy 3
1. Take a bottle with 1000 cm™ concen-
trated, pure nitric acid (spec.weight
1,42}, Pour 120 gramms pure mercury into
the acid and ler it rest for 12 hours.
Don't put a stopper on the bottle. After
12 hours put a sctopper on 1t and turm it
{acid and mercury shall mix). After some
time take the stopper away, because there
might be some fumes. Then close the
bottle again,
2. Take a big bottle with a large opening
with 1280 grams of 95% (pure) alcohol.
Pour the mixture of nitric acid and mer-
cury in this boctle. Don't close it.After
a short time toxic fumes will escape.When
this stops the nitrated mercury will lay

on thebottomef the bottle, It must be
washed with distilled watar and dried
in the suno on a glass plata,

« copperpipe

end (soldered)

cotton wool

mercury,must be nitrated
(Knallguecksilbar)
cotton wool

Cape
electri¢ contacts
insulation

thin wire (like that in
a bulkb)

= Lad 3
L I

=B R B W
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POTASSIUM CYANIDE

In order to make potassium cvanide vou must first learn how to make
both potassium carbonate and potassium ferrocvanide. Tf you have some
background in chemistry, and especially access to a lab and its equip-
ment, the following processes may at least give vou a laugh, And if
you're one who believes laypersons should not have access to methods
for making such substances, this section should give vou the screaming
megmiea and cold sweats. Because this junkyard lab I'm going to des-
;r1?e really works. If you are the type who likes to fantasize funct-
loning under a totalitarian system which treats everyone like he was
ellher a prison or or a huthouse inmate, you'll love this.

What with the stigma placed on potassium cyanide by a veritable
handful of jerks, it is just about unattainable now. Even though it is
not even 3 conbtrolled substance gt this time, I challenge yvou to get
some. T Fully expect home chemists to manufacture potassium cyvanide
and sell it on New York street corners like they do Crack.

At any rate, if you are imaginative and like to learn weird things,
turning out your own potassium cvanide will give yvou a feeling of real
importance. It will also teach you more about chemical manipulations
than you will learn about in most schools.

These processes may seem btime consuming and complicated. However, Lhey
are actually very simple., Little time 1s actually spent, as most of the
procegsses Will be working while yvou are otherwise occupied.

o f
4
't
IE Galvanized bucket
I
: i &
I
. - {7 — Crucible
Five gallon can {a‘n t'T;i; }Jt
i A=ETF b2
fl,t S - Clotheshanger stand
§ e -
Cat litter x o
A5 50
FURENACE

THIS FURNACE, ALONG WITH A HAIR DRYER, ALSCO MAERES AN EXCELLENT FORGE
FOR METAL WORKING. ITS USE AS A FORGE WOULD ALSO BE AN EXCUSE FOR IT.

With potassium ferrocvanide vou can also make prussic acid. To my
knowledge, that's the deadliest polson a Kitchen chemist can make. In-
structions for making it are elsewhere in this beok. Its use was demon-—
strated in the movie, "The Final Option". A terrorist girl was riding a
bus in the seat just in fronmt of the intended wvictim. She had the prus-
sic acid in a perfume atomizer, which can be bought in any department
store. Pretending to primp while looking into a hand mirror; she caught
his eye and gave him a guick spray in the face, holding her breath in
the meantime. One whiff and before he could react he crumpled and died.



Getting back Lo potassium cyanide: knowledge of how 1t works might
give yvou the incentive for learning to make 1it. It acts directly on Lhe
nervous system, rapidly. It stops the use of oxyvgen by the tissue cells
and paralyzes the center of the brain which controls the breathing mis-
cles. A& fatal dose of ¢yvanide invalwves about 530 milligrams, about the
welght of a postage stamp. Yet this dosage containsg ¢lose to 10 billion,
killion molecules. One molecule of covanide can disrupt the function of
one body cell. A lethal dose, then, affects cne out of ten cells in the
average human body. Cyvanide kills by Lturning off an enzyme the cell
needs to use oxXygen from the bBlood, This engyme, Cvtochrome, is vitsl to
the rell's utilization of oxygen. Zhut down the action of up to ten per-
cent of a bodv's cells and death i1s almost immediate.

Buying potassium cyvanlde these days is nearly impossikble, due to the
actions of a few psychotics. These pEthﬂtlca in our kody politic mlght
be compared to oyanide, itself. Whereas ]uqt a tinv amount of cyanide is
eneoudgh to cut off the bedy's supply of air, a comparable amaunt of ding-
bats in a social system is enough to cut aff the supply of a chemical
once avallable to all and so0ld over the counter without guestions,

Digressing to a little socizl comment, I belleve soclety would do
better to rid itself of its crazies rather than instituticnalizing all
of us with bans on guns, chemicals and whatever the psychotic might use
next against society. Since looneys have taken to using the telephone to
call in threats of tampering and poisoning, we might f£ind scon that our
phone privileges are in jeopardy,

4t the end of this section are excerpts from 19th century books which
describe the making of the chemicals in this section. Modern books guard
against such descriptions for reasons of public safety. Of course, in
the last century, those who were a threat to public safety were gotten
rid of in the interests of the freedom of anyone to have or do whatever
he wanted as long as he didn't act to the disadvantage of others. I put
Ehe older material here to show how simple these compounds are ta make
and how casually such knowledge was disiminated among a responsible pop-
ulace.

Potassium carbonate 1s gotten from wood ashes. It is the same stuff
vour great grandmother used to make her lye =soap. It 18 cobtained by
boiling ashes, letting the ashes settle, pouring off the liguid and
evaporating it, It is further refined by heating to over B00 degrees F
or more 1in a furnare, which yvou can make.

There are severzl steps to making the grade vou need but yvou can do
g0 with common utensils and little real knowledge of chemistry. The fun
of making yvour own 1s a teellng of accomplishment and also of security
if yom like to fantasire getting away with something without anyone
knowing .

HOTPLATE

You can do all this work on vour Kitchen stove but when boililovers
orour there ig too much screaming and yelling to make vour prujects
worthwhile. Also, there may be times when fume=s would be smelly or even
dangerous and a3 hotplate will allow vou to run an extension cord avbtside
in the garage or on the back parch,

The kind of hotplate you need is one with a gradual heat control as
opposed with one with a single setting or three settings, low, medium
and high with nothing in between.
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FIVE GALT.ON CANS

Round, five gallon cans are I[ine to boil vour ashes in and are part
of the furnace and have many other uses. Such cans used to be plentiful
bul since most companies now use plastic the metal ones are hard to Find,
I called all the places T expected to have them but had no Tuck untiili 1
called my friendly Exxon gas station. Gas stations get grease L[ar lube
ijoks in the metal cans and gilve them away. You have but to ask.

They are the very devil to clean as the grease still in them doesn'h
melt. You can wipe them clean with newspapers and finish with ald rags.

ASHES

Wood or coal ashes are both sultable for extracting potassium carbo-
nate from. Coal is simply wood which 1s maybe fifty million vears old.
Charcoal ashes are in the same Category as wood or coal ashes. You can
Tigure extracting about one pound of potassium carbonate from ten pounds
of ashes, |

TF you have a fireplace or furnace, ashes are no problem. Otherwise,
vou might ask someone to let you remove their ashes. You will not be re-
fused. Of course, yvou could always go to some vacant lot, plle up a lot
of scrap wood and burn it. Ashes should be no problem,

E1EET STER

First, put three gallons of hot tap water in one of the cans and put
the 1lid on it. It should boil pretty soon if you put the hotplate dial
on full heat. Then the dry ashes, which you have run through a plece of
window screen, are put in while stirring. Put in the ashes a pound or
so at a time so the heat 15 kept at 3 simmer. When the ashes are zll in
and simmering away, put on the 1id and leave it alone for about 3 half
hour. Then remove the 1id and stir some more to keep the ashes from
lumping on the bottom. Do this every half hour for about three hours,
turn off the heat and let the ashes settle overnight.

You should have gt least three five gallon cans. Take an old shirt
of other cloth and cover the top of the second can. Then wind g turn or
so of picture hanging wire or heavy cord around the cuter lip of the
can, tightly. Then pour off the yvellow liguid from the ashes, slowly.
When you get to the loose sediment continue pouring. When vou get to
the heavier sediment, stop, as most of the potassium carbeonate has zl-
ready gone over and what is left is not worth more effort.

Let the loose sediment alcne for an hour or so until most of the 1i-
cquid has gone through the cloth, Then scoop out the sediment from the
sagging cleoth and remove the cloth.

You should have at least two gallons of yellowish liquid in the can.
Put the can on the hotplate and turn it on to full heat. Leave the 1id
off so the water evaporates. When you have only a couple of quarts left
it is time for the first filtering.

FILTERING

et a coffee filter holder from any supermarket along wikth a good
supply of filters. You can get generilc filters for about $1.50 for 200,
Fut the filter holder and filter on top of a quart jar and slowly pour
the liguid from the c¢an into the filter. When the filter gets silightly
clegged and you are tired of holding the can, stop, wait for the liguid
to go through the first filter and then dispose of the dirty filter.



Pour *he Tiltered liguid intoc a stew pot or something similar and renew
the Tilter and fill the jar again. Dispose of that filter and continue
until there is no liguild or sediment in the can.

Fut the pot on the hotplate and set it at a simmer. Watch it pretty
closely so all the liguid doesn't evaporate, letting the crude potas-
ium carbonate stick to the pot. When you see crystals Forming, that is
the time vou watoh closely because vou'll just have to put in more wa-
ter if it stleoks. When it is a mush, put it in the crucible and let it
heat until all the moisture is oput.

CRUCIBLES

The salts must be melted to fuse and react with the compounds which
creates the ovanides. This takes heat at well over 1000 degrees F. The
melted salts will go through most clay crucibles and the great heat
will melt the seams of most tin cans. You oould go to a welding sheop
and have a four inch wide by six inch long length of steel pipe cut
and have a one eigth inch thick steel bottom welded on. This would make
arnl excellent crucible but it would cost maybe five dollars or a little
more. I vou don't care to pay anvthing, go to your nearest gas station
and get the used oll fillters which are thrown away. The largest and
most common filters are five inches deep by nearly four inches wide.
Their value lies in the fact that they are steel and seamless and free.
411 vou have ta do is take a hacksaw and cut around the lip of the Fil-
ter. Make sure vou don't dent the filter or it won't come off. Wipe the
oil from it and you will have an excellent crucible which will last
through several firings. The larger sizes are best but you may have use
for the two smaller sizes. At any rate, the few minutes it takes to cut
the case off are well worth the effaort.

FIRST FIRING

After the crude potassium carbonate has been well dried in the cru-
ible on the hotplate, 1t must be fired in the furnace to remove mast
0 the impurities. Never fil1l the crucible mpore than half since it
Lends to bubble up and some would be lost, Since the first firing 18
while the crucible is completely covered with charcoal or briguets,
vou must provide the crucible with some sort of cover. If you don't
have a jar 1id the right size, just cut a circle of tin from a can and
it slices around it so the edges can be bent over, forming an adaguate
rover. It doesn't have to fit tightly since it 1s simply to keep ashes
put of the potassium carbonate,

THE FURNACE

A furnace which will serve every purpose in makKing potassium cyanide
can be made with one of the five gallon cans, a galvanized bucket and a
20 pound bhag of cat litter. You can get the bucket from any hardware
store for under five dollars.

First, pour enough cat litter in the can so the bucket 1s about an
inch Irom Lhe Ltop nf the can. Next, put a piece of thin cardboard be-
tweenn the bucket and the can and pour litter on the cardboard so it
£f1l11ls the space between the bucket and the can. Now you have a furnace
which will hold great heat and also will not burn anything outside it.
OF course, 1f yvour kack porch iz wooden, set the furnace on a couple of
kricks, You can't be too safe.

In yvour furnace yvou will also need something to hold the crucihle
nbove the first layer of the charcoal briguettes as they don't burn
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well with the crucible siktting directly on them. This is no proklem as
vou Can make a simple stand for the crucibkble with a olothes hanger.
Just bend the clothes hanger around so the the ends nearly touch., Then
bend the honk over toward Lhe ends. Fut the stand in the bottom of the
bucket and =it the crucible on the hook. Bend the stand this way and
that until you have it so the crucible will stand straight and aboul an
inch above the bottom laver of briguettes,.

Charcoal briguettes are better than regular charcoal because they
burn more evenly and last longer. They also throw out less sparks when
you are using a hair dryer for white heat. Whatever sparks micht blow
oubt are not really darngerous, as thev go out within seconds, but you
don't want to attract a lot of attention, especially if you are working
on a back porch in a city.

The hest place to use vour furnace 18 1n a garage with the deoor open
so vou get plenty of air. Under no circumstances must you use the fur-—
nace inside. The carbon monoxide would make yvou guite ill, if not dead,

Charcoal briguesttes are sold at all supermarkets for akbout $3.00 for
200 pounds. Charcoal lighter is also easily avallable but T £find that a
Bernz-{0-Matic propane torch with pushbutton lighter to ke far superior,
You can light the charcoal even Faster by simply putting the nozzle ol
the propane tarch down between the briguettes for about a minute. I
wollld suggest vou get the kottom layver going, pile in the rest of the
briguettes and light them. In a little while, all the briguettes will
catch fire and the whole bunch should be glowing with no smoke.

fin yvour first firing of the crude potassium carbonate, pile briguet-
tes in a heap over the covered crucikle. Let it burn all night and when
you uncover the crucible the next day vou'll have what appears to be a
mass of fused carbom. If the crucible is still hot, and it probably
will bhe, set it in a pan of water teo cool it., 1f vou pour water 1n it
while 1t iz still hot steam and ash will erupt and probably burn vour
hand.

When the crucibkle 18 ecpol, £i11 it with water and let it set for a
few hHours before digging out the contents. This will give the water
ennough Eime to dissclve a lot of the purer potassium carbonate hidden
in the carbon. When the caked mass c¢an be dumped oulk of the crucikle,
put it 1n two guarts of water and mash and stir it so the potassium
carbornate dissclves completely.

Set the two guarts of matter aside until the carkon =settles. Then
pour the clearer liguid into the filter over the jar. Empty the clear
liguid inte the pot and set it to simmering =0 it will evaporate. Here
1s where yvou will use up sSeveral filters. The liquid goes through very
guickly when the filter isn't clogged. Also, a lot of the carbon will
go through the filter gt first, And when vou are Lo the botbtom of the
matter and there 1s mainly carbon left, that will take longest to £il-
ter, At any rate, it will all come through clear after a few filllterings
so don't expect perfert clarity at first. So as a filter empties and
what goes through isn't Cclear, pour it back through another filter and
keep it up until it is clear, then evaporate it in the pot.

POTASSIUM FERROCYANTDE

When you have the pretty pure potassium carbonate filtered to clar-
ity and evaporated to a mush, put it in a tin can and put 1t on the
hotplate at medium heat until dry. Since it wlll stick to the can, take

1



a hammer and bang the can on the sides and bottom to break it Joose,
It's just a tin can so go ahead and ruin it.,

When you have the potassium carbonate out and in chunks, pulverize
it to a powder. It will not be crystalized since heating it in the tin
can has burned out the water of crystalization. 1'm telling vou this
because when you read the old formulas they tell of crystals and I
don't wanl you to think you have made a mistake. Crystalization is =
process mamifacturers are set up for but which vou don't need,

211 right: su yvou now have some pretty pure anhydrous {without water
of crystalization) potassium carbonate, Now for the potassium ferrocya-
nide, Read the old articles and formulas at the end of this article,
Dicks, for instance calls for potassium bicarbonate, to be re-purified
to make absolutely pure potassium carbonate. But such purity is for the
reagent grade used by chemists for testing and whatever. You don't need
LO0% pure potassium carbonate or potassium ferrocvanide or even potas—
sium cyanide to anneal with or leach gold from quartz or self-destruct
Capsules or Cyanlide grenades or even prussic acid., Read the formula for
potassium cyanide from the Techno-Chemical Receipt Book, 1896 to see
the garbage which can be used for what you want. You know that wouldn't
pass any chemist's test for purity but 400 milligrams of that would
malkke an enemy oo belly-up, just the same.

Some of the old formulas call for iron turnings, some cazll for fer—
rous oxide (iron oxide or just plain rust). The point is that fused,
the atoms of iron will be picked up by the potassium carbonate whether
iron turnings or rust is used. Also, you can go to any Jjunk yvard and
scrape off a lot of rust from old boilers, car bodies or whatever, with
2 lot less trouble than it takes to turn iron. Use whichever is handy.

Again, some of the old formulas call for coke, cinders or coal ,
charcoal, blood, hair or leather to add more carbon to the potassium
Carbonate. 50 just use five parts of whichever vou want. I would choose
charcoal but vou could get scrap leather from any shoe shop, Chop it in
small bits and stir it in. The partse referred to mean parts by weight.

Sc let's get down to the business of making potassium Terrocyanide.
Take 10 parts of your homemade potassium carbonate, 10 parts of charcoal
or bits of leather and five parts of iron turnings or rust, Get the
fturnace set up with the bottom layer of charcoal briquettes 1it then put
the crucible on the coathanger stand., Then pile briguettes all around
the crucible and get the rest of them lit. Next, take =z regular hair
dryer and set it for cool and play the air on the briguettes. You don't
want to set the hair dryer on hot since its heat would be negligible but
would burn out the unit in a short time., Besides, all vou want is the
air flow and the dryer can be used indefinately when set on cool. So now
you have the briguettes lighted and are training the air flow all over
them. You'd be surprized at the difference in heat.

When the crucible turns white hot, pour in the well-mixed ingredients
and Keep the heat plaving around the crucible., T would advise the wear-
ing of glasses and gloves while making potassium ferrocyvanide.

soon the contents will begin to redden and fuse, Take 3 benbk out
Coathanger wire and stir occasionally. After all flames have ceased in
the crucible use a pair of tongs or pliars and 1ift out the crucible.
When the contents have cooled, pour them into two guarts of water and
treat as you did while filtering the final processed potassium carbo-
nate. You may want to crystalize it as described in Dick's process fur-
ther on in number 4201,
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POTASSTUM CYAN IDE

The last part is a snap. Divide what

into elght parls and
nate. Get your crucible white
soon 1t will melt and
cible. Walting until

add three parts by weight of

potassium ferrocyanide vou have
Your potassium carbo-

hot agaln and pour the mixture in, Very
You will see some slag in the bottom of the cru-
211 bubbling, simmering or
out the crucible and pour the liquid portion int

whatever ceases, 117t
o an iron frying pan or

onto any hard, cold surface which Will not bhe affected by a molten sub-

stance. This will be a pretty
not stick and should be broken
get some more potassium cyanide
and evaporating the ligquid. That's
Cyanide.,

DTICK'S ENCYCT.OPEDLA OF FORMULAS &
PROCESSES 1872

4181. Carbonate of Potassa. Thisia
also known under the name Salt of Tartar,
and Sqlt of Wormwood. Theorude carbonate
is obtained by lixiviating (see No. 23) wood
ashes, evaporating the solution to ess,
sud iising in iron pots for severnl hours.
This constitutes the potash of commercs.

Another method of preparation is to tranafer
the rp'roduct of the first evaporstion toan oven
gﬂurmlm co%ﬁmu ﬂnm; ia

@ to play over the ina mass, t
constantly stirred with an iron_rod. ’I?En
ignition 18 continued until the impurities ars
burned out, and the mass becomes of a bla-

ish-white; thisis commercial pearlash. The
U. 8. Pharmacopeeia directs, for general par-
poses, the impure carbonate to be dissolved

In water, filtered, and evaporated until it
thickens, and then granunlated in the manner
directed for the pure carbonata,

4182. Pure Carbonate of Potassa
Put 12 troy ounces bicarbonate of potassa, in
coarse powder, into a large iron crucible ; heat
grduflo until the water of crystallisation is

iven off, then raiss the heat to redness and
maintain it at that heat for 30 minutes. When
oool, dissolve it in distilled water, filter, and
evaporate over & gentls fire nntil it thickens,
then remove it from the fire and stir it con-
stantly with an iron spatula until it granu-
Iates. (U. 8. Ph.)

4201, Ferrooyanids of Potassiuvm,
This yellow prussiats of potash in the prus-
giate of potash of commerca. It {s oltainsd
by exposing 10 parts potash or pearlash; 10
parts coke, cinders, or ccal; and b parta frou
turnings, uil in coarse powder, to a full rad
heat in an opon crucible, stirring occasionally
until small jots of purple finme are no lon
Boen, VWhen cool, the soluble maticr Is

bure grade of potassium cyanide. It will
Up and put in an airtight jar. You can
by dissalving and filtering the siag
311 there is to makKing potas=sium

aolved out of it, the solution flltered, sveya-
ratod, and crystallized. The ciystala ob-
tained are redissolved in hot water and conlad
very slowly, forming Ivigs yellow crystals of
the ferrocyanide of potassinm of comrarca.
Lin order 1o obtain a pure article, fusa &fflo-
rorced commercial pruossiate of potash In a
glass veasel, dissolve the fused mass In water,
neutralize any axzcoss of alkali with mecetis
acid, and pretipitate the galt with strong al-
orthol | wash the precipitate with a little wosk
alcohol, redissolve it in water, and erystallize.
(Cooley.)

4202, Oyanide h}ﬂg&nm‘a‘t} of Polag-
sium, Mix thoroughly 8 ounces of d ferro-
cyanide of potassinm and 3 ounces CAr-
boneie of potasra; throw ths mixture into n
decp red-hot earthen crucible, the hest being
sustained autil effervescance ceases, and tha
fluid portion of the mass' becomes eolorloes ;
alter a fow minutes’ rest, to allsw thio contants
to eetlle, the clear portion is poured from tha
honvy hlack rediment at the bollom on m
elean marble elab; sod, while yet wanm, bro-

ken up end placed in well-closed bottles.
Whon pure, this salt is colorless and odorloss,
ita eryatals are cuble or octahedral, and aro
rnbydrour. If it effervesces with acids, it
coulaing entbonate of potessa. Ifit be yellow,

it ocontning iron, {Liekig)
THE 'TECHNO-THEMICAT RECEIPT BOOE
189¢&

Production of Cyanide of Potassium,
Ammonia, Tar, and Gaz from Nilro-
geneous Organic Substanses, Leather
waste, blood, wool, hair, ete., are satu.
rated with a solution of potash and
then dried. The mass is then heated

b
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in retorts, but not to the melting point,
Ammonia, gas, and tar are uaugﬁt up
in the usuaf manner. The residue con-
tains eyanide and cyanate of polassium,
sulphoecyanide of potassium, calcium
carbonate, potassium hydrate, polas-
sinm sulphide, and carbon. In ths
presence of metallic iron or ferrous
oxide the cyanide of potassium is con-
verted into érrnnyani e of potassium by
lixiviation. After separating this the
golution may again serve for impregnat-
ing nitrogeneous substances., The potas-
sium hydrate present is converted into
carbonate by treating the solution with
carbonie acid. In case the raw mate-
rials are contaminated with sand it is
removed by washing with potash-lye,

THE ENCYCLOFEDIA BRITANNICA 1892
See page %5, column right.
POTASSITM METALS. Under this heading we
reat of potassium, subidium, and emsium ; Bovivm end
Litmius, being lesa elosely allied to potassium, have
spenial articles devoeted to them.

Fotasstum.—The thres melals under consideration are all
very widely diffused throughout nature; but only potassium
iz at nll aburdant, and therefore we begin with it. The
richest natural store is in the ocean, which, according to
Bogusiawski’s caleulation (in his Oecernographie) of its
tota! volume and the present writer’s analysis of sca water,
contains potassinm equal to 1141 times 102 tons of sulphate,
K,30, This inexhoustible store, hawever, is not much
dravn upon at present ; the “salt-gardens ” on the coast of
Trance have lozt their industrial importance as potash-pro-
ducers, if not otherwise, sines tha rich deposita at Stassfurt
in Germany have come to be so Jargely worked. Thess
deposits, in addition to common salt, include the following
minerals :—sylvine, KCl; carnallite, KCI. MgCl, +6H,0
(transparent deliguescent erystals, often red with diffused
oxide of iron}; kainite, K,50, MgS0, MgCl, + 6H,0 (hard
crystalling masses, permanent in the air); kieserite (a
hydrated sulphate of magnesia which is only very slowly
dissolved by water) ; besides boracite, anhydrite (Ca30,),
and other minor components lying outside the subject
of this article, The potassium minerals named are not
confiried to Stassfurt; far larger quantities of sylvine and
kainite are met with in the salt-mines of Kalusz in the
eastern Carpathian Mountains, bub they have not yeb cqme
to be worked so extensively, The Siussfurt potassiferous
minerals owe their industrial importance to their solu-
bility in water and consequent ready amenability to
chemienl operations, In point of absolute mass they are
insignilficant compared with the ebundance and variety of
potassiferous silicates, which ocenr everywhere in the earth's
crust ; orthoclase (potash felspar) and potash mica may be
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quoted as prominent examples. Such potassiferous silicates
are found in almost all rocks, if not as normai at least as
subsidiary ecmponents ; and their disintegration furnishea,
directly or indirectly, the zolublz potassium salts which
are found in all fertile soils, Thesz salts are sucked up
by the roots of plants, and by taking part in the process
of nutrition are partly converied into oxalate, tartrate,
and other organic salts, which, when the plants are burned,
assume the form of carbonate, K,CO,. It is a remarkabla
fact that, elthough in a given sail the soda may pre-
dominate largely over the potash salts, the plants growing
in the soil take up the latter by preference ; in the ashes
of most land plants the potaszh (calenlated as K,O) forms
upwards of 20 per cent. of the total alkali (K,0 or Na,O).
The proposition holds, in its general sense, for sea plants
likewise. In ocean water the ratio of soda (Na,O) to potash
(K,0) is 100 : 3-23 (Dittmar) ; in kelp it is, on the average,
100 ; 5°26 (Richardscn). Ashes particularly rich in potash
are those of burning nettles, wormwood (Ariemisia Absin-
thium), tansy (Tanacelum wwlgare), fumitory (Fumaria
officinalis), tobacco, In fact the ashes of herbs generally
are richer in potash than those of the trunks and branches
of trees ; yet, for obvious reasons, the latier are of greater
industrial importance as sources of carbonate of potash.

Carbonate of Potash (K,CO,) in former times used to
be made exclusively from wood-ashes, and even now the
industry survives in Canada, Russia, Hungary, and other
countrics, where wood is used as the gencral fuel. In
some places—for instance, in cortain districts of Hungary—
wood is burned expressly [or the purpose ; as a rule, how-
ever, tho ashes produced in households form the raw
matericl. The ashes are lixiviated with water, which
dissolves all the carbonate of potash along with more or
less of chloride, sulphate, and a little eilicate, while tha
carthy phosphates and carbonates and other insoluble
matters remain as a residoe. The clarified solution is
evaporated to dryness in iron basins and the residue cal-
eined to burn away particles of charcoal and half-burned
organic matier, In former times this calcination nsed to be
effected in irom pots, whence the name “potashes” was
given to the product; at present it is generally conducted
in reverberatory furnaces on eoles of cast-iron. The cal-
cined product goes into commerce as crude potashes. The
comoposition of this substance i= very variable,—the .per-
centage ¢f real K,CO; varying from 40 to 80 per cent.
The following cualysis of an American “potashes” is
quaoted as an example,

Carbonate of potash  ..714 | Waler ...oovviviiiiiirnns 495

. LIVT1 & 2'3 | Insoluble matter ..... 2-7
Sulphate of potash ,..... 144 —
Chloride of putassium,., 36 38-0

Crude potashes is used for the manufacture of glass, and
after being causticized for the making of soft soap, For
many other purposes it is too impure and must be refined,
which is done by treating the erude product with the mini-
mum ©F eold water required to dissolve the carbonate,
removing the undissclved part gwhj::h consists chiefly of
sulphate), and evaporating the clear liquor to dryness in
an iron pan. The purified carbonate (which &till contains
most of the chlvrida of the raw material and other im-
purities) is known as “ pearl ashes,”
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Large quantities of carbonate used to be manufectured
from the nqueons residue loft in the distillation of beetroot
spirit, t.e., indirectly from beetroot molasses. The liquors
are evaporated to dryness and the residue is ignited to
obtain a very wmpurs ecarbouate, which is purified Ly
methods founded on the different solubilities of the several
components. Such potashes, however, is exceptionally
rich in soda: Grandeaw found in crude ashes from 18 to
21 per cent, of potash and from 23 to 50 of soda carbonate.
This industry would liave expired by this time wera it
nct that the bestroot spirit residues are worked for tri-
methylamine (see” Meruywn, val. xvi p. 196), and the
carbonate thus obtained incidentally, Most of the car-
bonzte of potash which now oceurs in eommerce is made
from Stassfurt chloride by means of an adaptation of the
¥ Leblane process” for the cornversion of common salt into
soda ash (see Soprom).

Chemically pure carbonate of potash is best prepared
by the ignition of pure biearbonate (see below) in iron or
(Letter) in silver or plitinum vessels, or else by the ealeina-
tion of purc bitartrale (see TarTaric Acmp)., The latter
operation furnizhes an intimate mixture of the carbonate
with charceal, from which the carbonate is extracted by
lixiviation with water and filtration, The fltrate i3
evgporated to dryness (in iron or platinum) and the residue
fully dehydrated by pgentle ignition. The salt is thus
obtained as a white porous mnss, fusible at a red Leat
(838" C,, Carnelley) into a colourless liquid, which freezes
o & white opaque mass, The dry salt is very hygro-
scopic ; it deliquesces into an oily solution (““oleum tar-
tart ) in ordinary air, 100 parts of water dissolve—

et 0" Q. 20° C. 135" 0. (boiling point
. of salurate:d solution)
gd Jd 205

Earts. Carbonate of potash, being insoluble in strong alco-
ol (and many other liquid organic compounds), is much
used for the debydration of the corresponding aqueous pre-
parations. From its very concentrated solution in hot
water the salt erystallizes on cooling with & certain, pro-
porsion of water ; but these crystals are little known even
to chemists. Fure carbonate of potash is being constantly
used in the laboratery, as a basic substance generally, for

the dizintegration of tilicates, and as & precipitant, The ,

mdustrial preparation serves for the making of flint-glass,
of potash sonp (soft soap), and of caustic potash, It is
also used in mudicine, where its old name of *“sul tartari ”
1s not yet quite obsolete,

Bicarbonuate of Potash (K,0C0,+ H,0C0O, = 2KHCQ,)
is obtained when carbonic acid is passed through a eold
solution of the ordinary carbonate as long as it is absorbed.
If silicate is present, it likewise is converted inta bicar-
bonata with elimination of silica, which mus* be filtered

offtl. ~The filtrate is evaporated at a temperature not
exceeding 60" or at most 70" C.; after suflicient concen-
tration it deposits on cooling anliydrous cryslals of the
salt, while the chloride of potussium, which may be present
as an lmparity, remains mostly in the motherdiijuor ; the
rest 18 easily removed by repeated recrystullization. If
an absolutely pure preparation is wanted, it is best to
lollow Wohler and start with the *“black flux® produced
by the ignition of pure bitartrate. The flux is mcistered
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with waler and exposed to a enrrent of carboniz acid, which,
on account of the condensing action of Lthe clarceal, is
absorbed with great svidity, The rest explains itself.
Dicarbonate of potash forms lorge moncelinic prisms,
permanent in the air. 100 varts of woter dissolve—

at o 15° 20° e iy

1661 23-23 26wl 2135 4524
parts of salt, At higher temperatures than 70° the solu-
tion loses carbonie acid quickly, The scintion is far less
violently alkaline to the taste and test-papers than that of
the normal carbonate. Ilence it ig preferred in medicine
as an anti-acid. When the dry salt is treated it breaks
up below redness into normal carlonate, carbonic peid.
and water,

Cuustic Potash (Hydrate of Potassivm), KHO,—TIt has
bean known for a leng time that a solulion of carbonate of
potash becomes more intensely alkaling, acts more strongly
on the epidermis, and Jdissolves futs more promptly after it
has been treated with slaked lime. 1t used to be supposad
that the latent fire in the quick-lime went into the " mild ”
alkali and made it * caustic,” until Black, about the
riddle of last cenbury, showed that the chemical differeace
between the two preparations iz that the mild is a ecom-
pound of earbonie acul and the canstic one ¢f water with
the same base (potash),—the causticizing action of the line
consisting in this, that it withdraws the carbonic acid from
the alkali and substitutes its own water, Add to this
that the exchange takes place only in the presence of a
sufliclent Prﬂpurtiun of water, and that it is undone if the
mixture 1s allowed to get concentrated by evaporation
boyond a certain (uncertain) point, and you have a full
theory of the process. A good concentration is twelve
parts of water for one of earbonate of potash; the
lime is best employed in the shape of a semi-fluid paste,
made by slaking quick-lime with three parts of water
poured on at a time. The alkeli sclution is heated to
boiling in a cast-irun vessel (indostrially by nicans of
steam-pipes) and the lime paste added in instalments until
a sample of the filtered mixture no longer effervesces cn
addition of an excess of acid. The mixture is tlen
allowed to settle in the irom vessel, access of air Leing
prevented as much as practicable, and the clear liguor
18 drawn off by means of a syphon. Tle remaining
mud of carbonatz and hydrate of lime is washed, by
decantation, with small instalments of hot water to recover
at least part of the alkali diffused throughout it, but this
process must not he continued too long or else somec of
the lime passes into solution. The united liguors are
boiled down in an ivon vessel until the desired degree of
concentration is reached. TIn ohedience to an old tradition,
the concentration is halitually continued until the specifie
gravity of the cold ley is 1:333, whicli is a rather incon.
veniently high degree of strength for most purposes, but
in the case of the ordinary commercial article offers tlis
advantage, that any sulphate of potash which may be
present as an impurity crystallizes out completely on
standing (Liebig). If solid caustic potash is wanted, the
ley (after removal of the deposit of sulphate, &c.) is trans-
ferred to a silver dich, and the evaporation eontinued until,
instead of steam, the heavy vapour of KHO itself is seen
to go off. The residual oily liouid is then poured out lutg
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a polislied iron tray, or into an iron mould to produce the
customary form of *sticks,” and allowed to cool. The
rolidified preparation must be at once bottled up, because
it attracts the moisture and carbonic acid of the air with
great avidity nnd deliquesess, According to the present
writer's experienoe (Journ. Soe, Chem. Ind,, May 1884),
nickel basins are far bétter adapted than iron basins for the
concentration of potash ley. Tha latter begin to oxidize
before the ley has come up to the traditional strength,
while nickel is not attacked o long as the percentage of
reael KHO i3 short of 60, For the fusion of the dry
hydrata nickel vessels cannot be used ; in fact, even silver
13 perceptibly attacked as soon cs all the excesa of water
is away ; absolutely pure KHO can be produced ounly in
caold vessels, Regarding the action of potash on platinum,
see PLATINUM (supra. p. 191). Glass and (to a less extent)
porcelain are at’acked by caustiec potash ley, slowly in the
cold, more readily on boiling.

i'rozen caustic potash forms an opaque, white, stone-like
mass of donse granular fracture ; speeific gravity =21,
It fises considerably below and is perceptibly volatile at
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more easily by passiug its vepour over white hot metallic
iron ; but even their methed as a mode of preparation was
soon guperseded Ly Drunner's, who, to the surprise of his
contemporaries, produced the metal by simply ‘distilling
its carbonate with charcoal—applying an old-established
prineiples of ordinary metallurgy. Drunner’s process is used
to the prescnt day for the production of the metal,

One of those cylindrical, neckless, wrought-iron bottles which
serve for the storing of quicksilver is made into a retort by takin
oul the screw-plug st the centrs of one of the ronnd ends nn‘g
mhatimtiz{; for it a short, E—raunﬂ*in. iron oullet pipe. TLia
retort is charged with & black flax mada from a mixture of pure
and crude bitartrate so adjusted that the [ux contains as uearﬁT as
E:nsni‘_llﬂ the proportion of free carbon demanded by the equation

;C0;+3C=2K 43800, Itis then suspended horizontallvy within
a powerful wind-furnace, construeted for coks as fue'.  AE first 2
mixiure of coke and charceal is epplied, to produce the right tem-

peratura for chasizg away the moisture and enabling one to, so to
pay, varnish over I'.lga retort with borax and thus protect it againt
the su uent intanse heat. After these praliminaries coke alone
Is used and the five urged on to, and maintained at, its mazimun
i)itﬁh. when potassium vapour snoa begins to make its appesrance.

'he condensation of this vapour, however, demands special methods
becausa even the cold metal would quickly exidize in the air and

n red heat., It is extremely soluble in even cold water,
and in auy proportion of water on boiling, The solution
It readily dissolves
tho epidermis of the skin and many other kinds of animal
tissua,—hence the well-known application of the “sticks”
in surgery. A dilute potash ley readily emulsionizes fats,

i3 intensely “allkaline ¥ to test-papera.

antcdnouhrnlg~d#ponmes - théhn wird 'lormanon or & soap
and of glycerin. Caustic potash is the very type of an
encrgetic (mono-acid) besic hydrate (see CremisTRY, vol.
V. pp. 486, 488).

According to Tiinnermann’s and Schiff’s determinations,
he calculated by Gerlach, the relation in pure potash ley

between specific gravity at 15° C. and percentsge strength
is as follows :—

|
Bpeaific Gravity, If | Bpecifle Qravity, It
Percentapes of FPercoan

o, | B | g | el

0 1000 | 1000 2 1285 | 1-230

1 1010 1009 ] 1366 | 1-283

10 1009 1'0E3 (L 1'604 | 1-411

15 1154 | 1128 f 1660 [ 1539

20 1216 | 1177 | g 1'810 | 1-8a7

All commercial caustic potash is eontaminated with ex-
cess of water (over and above that in the KHO) and with
carbonate and chloride of potassium ; sulphate, as a rule,
is absent, Absolutely pure potash has perﬁaps never been
seen ;- & preparation sufficing for most purposes of the
analyst is obtained by digesting the commerecial article in
strong (85 per cent, by weight) pure alcohol. The hydrate
KHO dissolves in the aleohol of the solvent ; the chl.~de
and the carbonats unite with the water and form & lower
layer or magma, from which the alecholic solution of the
KHO is decanted off, to be evaporated to dryness and
{used in =ihwar wmanalg (Y potasse & V'aleoal 7).

The metal (potassium) has been known to exst since
Lavoieier, but was first obtained as a substance by Hum-
pbry Dary in 1807. e prepared it frum the hydrate by
electroiysis.  Gay-Lussae and Thénard subsequently found
that this substance can be reduced to the metallic atate

act most violently on liquid water,
vapour by passing it into & small eq

motal ginks to the boltom and thus escnpes the air,

inad

iron whieh fit closely upor each oblier, enc

might be nzed ns a mon i
metal. This condenser has a short neck inta which tha oatlet pipe
of the retort fits; snd the pijle must be as short as possible, be-
cause it is essential (Donnd and Maresca) that the hot vapour
abruptly from its original high to a low temperaturs, to evnm
eertein range of medium temperatures at which the metal com-
bines with.carbonic oxide into a blick sclid, which may obstruet
the outlet pipe. The formatien of this bye-preduct canuot be
altogether avoided ; hence e long borer is inserted into the con.
denscr from the firet to enable ono to cloar the throat of the retort
at o moment's notice. The condenser is kept as far as possible cold
by ths constant application to it of damp cloths. As soon as the
distillation is fAnished the (still hot) condenser is plunged info &
bucketful of rock-cil, to cool it down, the mould cpened {under the
oil), and the noweolid metal taken out. The crude meta.l'l is always
centaminnted with some of tho black solid and other mechanical
im yuritles. To remove theso ths beet method is to redistil it
{r m ont of & emall iron retort and eondenss the vapour in rock-
%l according to Drunner's original plan, The purified metal is
soft enough to be moulded (under rock-oil) into globular pleces,
which are preserved iu bottles filled to the top with the memthg
lquid. But even this does not prevent gradual oxidation ; bright
metallic potassium can be maintained in this condition only by
preserving it in o sealed-up glass tube within a vacuum or in an
atmosphere of hydrogen or some other inert gas. The black solid
above referred to is a moet dangerous substanee, When exposed
to the air it turns red and then explodes either spoutansonsly or
on the slightest provocation by friction or pressure. Even if kept
under rock-oil it gradually becomes explosive, The distillation of

tassinm, in fact, is & dangerous operation, wwhich had better e

eft in the hands of epecialiats,

T'ure potassium is a bluish-white metal ; but on ure
to ordinary air it at once draws a film of oxide, and on
prolonged exposure deliquesces into & solution of hydrate
and carbonate. At temperatures below 0° C. it is pretty
hard and brittle ; at ths ordinary temperature it is so soft
that it can be kneaded between the fingers and cut with
@ blunt knife ; specific gravity =0'865. It fuses at 63°5
O. (Bunsen), and at 720" to 730" C. (Camnelley and

Williamms), t.e., considerably below. its boiling point, begins

ronner used to condenes ths
r vessel chargad with rock-
oil (sco PARAFFIN, vol. xviii. p. 237), in which liguid the condensed
Dooné and
Marasca dispense with rock-cil altogether ; they receive the vapour
condenser mada of two flat rer:t.tmf;n ar trays of wrought

osing a space such as

for casting & thin cake of gnv ordinare



POOR MAN'S JAMES BOND Vol. 1

to distil with formation of an intensely green vapour.
When heated in air it fuses and then takes fire and burns
into o mixture of oxides. Most remarkable, and charac
teristic for tha group it represeuts, is ils action on water,
A pellet of potassium when thrown on water at once bursta
out into a violet flame and the burning metal fizzes about
on the surface, its extremely high temperature precluding
absclute contact with the liquid, except at the very end,
when the Jast remnant, through loss of temperature, is
wetted by the watbr and bursts with explosive violence
What really goes on chernieally is 1hat the metal decom-
poses the water thus, K+ H.O0=KHO + H, and that the
Lydrogen catches fire, the violet eclour of the Bame being
dus to the potassium vapour dillused throughont it
Similar to that on water is its action on aleohol: the
alcchol is converted into ethylate, while hydrogen escapes,
K+CH;. OH=C,H,. 0K+ H, this time without inflam.-
mation. Bo. strang is the basilous character of the element
that, in oppoaition to it, even ammonia behaves like af
acid. When the oxide-free ietal is heated gently within
the dry gas it is gradually transiormed into a blue liquid,
which on cooling [reezes into o yellowish-brown or flesh-
eolonred solid, This Ledy is known as * potassamide,”
KNH, When heated by itsddf to redness the amide is
decomposed into ammonia and nitride cf potassium, SNH, K
= NK,+2NII,. The nitride is an almost black sclid.
Doth it and the arnide deevinpose water readily with for-
mation of ammonia and caustic potash. DPotassium at
temperatures Trony 200° to 400° C, “oceludes ™ hydrogen
&as, as palladinm does (sec ** Pelladium,” under PrLaTINDM,
supra, p. 193], The highest degree of saturation corre-
sponds approximatoly to the formula K, H for the “alloy,”
ot to about 126 volumes of gas (measured eold) for one
volume of metal. In & vacuum or in sufficiently dilute
Lydrogen the compound from 200" upwards loses hydro-
gew, until the tension of the free gas has arrived at the
maximum value characteristic of that temperature (Troost
«nd Hautefenille).

Folasstiem Ocides, singularly, can be producad only from the
wetal, and another remarkable fact is l’h:l.g the cne with which all
:nemical students imagine they are so famillar-—namely, “anhydrous
i-c tash, " K,;0—is little move than a fiction. According to Yernon
[areourt, when the metal is heated cautionsly, Erst in dry air and
then in dry oxypen, it is {ransformed into & white mass (KqQ, 1,
wlich, however, at once takzs up more oxygen witheformations
ultimately of & yollow powdery tetrexids {L,%‘:], fusible at o red
licat without decom position. At a whita heat it loses oxygen and
leaves a vesidue of lower oxides (K,01). When heated in E}'dl‘ﬂgﬁﬂ
it is reduced to ovdinary potasl, K HO. When dissolved in excess of
dilutz acid it yields a mixed solution of the respective potash salt
and peroxida of hyndrogen, willi abundan! cvelution of ox gen gas.
Polnssium Salty. —Thera |3 only one series of thess known,—
nzmely, the salts produced by the union of potash (K1 0) with acids.
Chloride, KCL.—1'his salt (commereial name, “muriate of potash ')
is at present being prodmeced in immense quantitics at Stassfurt
fromi the so-called ** Abraumszlze.” For the purpose of the mann-
fazturcr of muriate these arr/assorted futo & raw material contain.
ing approxinately in 100 darts—55-63 of carmallite (representin
1€ parts of chlonide of p-:tasuiuml); 20.25 of common salt; 16-2
of kieserite, & uliar, very slowly soluble sul phata of magnesia,
MgSo, .0 ; 2.4 of tachhydrite (Cally. 2MgCl, +12H,0) ; and
wmiror components. This mixtare is now wrought mainly in two
ways. (1) The salt is dissolved in water with the help of steam,
aid the solution fs cooled down to from 80° to ?g". when n
quantity of impure common salt erystallizes out, whizh is re-
maved. The decanted ley deposits on cooling and standing a
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70 per cent. muriate of potach, which 1s purified, i desired, by
wasbing it by displacement with cold water. Common salt prin-
vipally goss into solution, and the percentage may thus be brought
up to from 80 to 95, The mother- liquor from the 70 per cont.
muriate is evaporated down further, ths commaon salt which
gaparates out in the heat removed as it eppears, and the suffi-
clently concentrated liguor allowed to crystallizs, when almost
pure carnallite separates cut, which is easily decownposed into its
comnpanents (sez infra)  (2) Ziervogel mnd Tuchen's method.
The crwlz salt is ground up and then lLeated in concentrated
rodution of ebloride of magmesium with mechanical agitation,
The carnallite privecipally dissolves amd crystallizes ont relatively
|sare on cuvoling, '[%J mother-liquor is used for a subsequent
~straction of fresl: raw salt. The carnallite produced is dissalved
In hot water and the seclation allowal te cool, when it deposiza
2 coarse granular muriate of potash containing up to 20 per cent.
of the pure substance. The undissolved residue produced in either
process eonsists chielly of kieserits and common salt. ° It is worked
ap either Tor Elpsnm salt and common salt, or for sulphate of soda
and chioride of magnesium. The potassiferous bye-vroducts are
ntilized for the manufacture of manurea

Chemically pure ehloride of potessium i3 most couvenicntly pre-
pared from pure perchlorals (sce infra) by dioxygenating it in &
platinum Lbasin at the lowest temperature and then fusing the
residlue in a well-covered platinum craciblee The fused produet
tolidifies on cooling into a colourless glass. Chloride of potassium
lissolves in water and erystallizes [rom the solution in anhydrous
pubes. 100 parts of water dissolve—

At 0 (v o 50" 100° Q.
28 2 a0 417 428 566
parts of ths galt, WVhen 2 sufficieney of hydroeliloric-acid 1a

Jassed into the solution the salt is completely precipitated as &
linve powder. If the original solution coutuined chloride of mag-
pesinn or calcium or Eulé-hﬂl:[! of petash, all impurities remain in
the motherdiquor {the S0, as KIS0, and cen e removed by
washing the precipitate with etrong hydrochlorle aeid,  Chloride
of potassimin fuses at 738° C. [Carnelley), and at & red heat vola-
tilizes rather abundantly. ]

Chlvrate, KCIO, — This industrially important salt was dis-
cevered in 1746 1;}' Derthollet, who eorrectly designated it as
“peroxidized muriste.” Chlerine gas is largely absorbod by eold
caustic - potash lei{ with furmation of chloride and hyjpocliloiite,
2KHO+Cl=KCl+ KCIO+H,0. Wien the mised solution is
boiled it suffers, strictly speaking, a complicated decom pesition,
which, however, in the main comes to the same es if the hy pa-
chiorite breke up into chloride and chilorate, KC1O=2KC] + KOO,
Hence chlorate of potash ia easily preduced by passing chlorine
iinto hot muslic:-!_]antl.ih ley o ms &t once to realize the change,
SKI0+3Cl,=3H,0 +5ECl + KC10y; and this method useld to
e fallowed industrielly until Liebig pointed out that five-sixcls
of the potash can be saved by first substituting milk of line,
Ca{ON);=2ceOH, for the potash lay and from the mixed solution
of 11meam1!;| pr&m‘gitniing, B0 to say, tlie ehloric acid as potash
salt by adding 1KCl for every 1caClO, present, concentraling by
evaporation, and allowing the KCIO, to arvstallize out. This is
the present industiial process. Tor the technica’ details we must
refer to the Landbooks of chemistry, Suifics it to say that iu
practice rhout 1'03 times KCl are used for every h:ag'l':h,. al
that the s. ¢ produced iy almost chemivally pure sfter one recrys-
tallization, Dy repeated reerystallization every trees of impurities
is casily removed. The crystals are colourless transparent meno-
clinic plates, which, unless formed very slow!y, are very thin, so a4
often to exhibit the Newton's colours. 100 juarts of water dissolve—

at 0* 15" B 104*5 (oo bolllng)
38 6 19 g

parta of the sy.lt (Gay-Lussac), Thesalt isalmost insolulle in stroue
alechol. Itis parmanent in the mir, It fuses at 350° O, (Carnellay )
and at about 18° above the temperaturs of izs formatior the liquid
gives ofl oxypen with cvolution of heat, and forination ult.mately of
chloride .{nndh oxygen), The salt accordingly, in cpposition to any
conbustible matter with which it may be mix=d Lehaves at the
same tune as o storo of highly-condensed looscly-combined oxrgen
aud of poteutial heat, Henes its manifold applications in artiliery
and pyrotechnics are easily understood. To give one examnle of
the readiness with which 1t acts as a burning agent: a misture uof
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it avd sulphur when struck with a bammer esplodes loudly, tha
mechanical Wlow sufficing to produce locally the temperature necas-
sary for starting the reseticn. When the salt was still a nove.t
it was tried es a substituls for the pitre in gucpowder, Such
powdur, Rowever, proved teo good to Le safe Morc recently s
wixture of 42 parts of the el:lorats, 23 of sugar, and 28 of prassiaty
of potash was recommended by T'olil as & preferable substitate for
gunpowder, but this powder has never come into actual use any-
where. We must not forget to point out that mixtures of chlcrata
ol potash and comnbustible substances must on no aceount be made
i o mortar ; this would be scre to lead to dangerous explosions.
‘he several ingredients muost be powdered separately and only then
L mixed together on a sheet of paper or on a tabls, all unnecessary
pressure or frietion being carefully avoided.

The decowpusition of chlerate of potash by heat is greatly facili-
tated by adinixture of even small proportions of certain solid oxides,
¢.g., oxide of copper, of iron, or of manganese. The oxygen, iu
the casa of binoxide of manganese, for instance, comes off below
the fusing point of the salt, Hencee a salt contaminated with even
& small proportion of heavy metallic chilorata cannot (in geueral)
L fused without deconiposition. The writer observed this acomaly
with & commercial chlorate which happened to contain about one
halfl per cent. of chlorate cf zine. The aqueous solution of the «alt
is nentral and bears prolongsd beiling without decomposition, On
acicdification with diluta m.ﬁn phurie acid it assumes the reactions of
a solution of chlorie acid, ©.¢., of a powerful but reardily controllablo

oxydant. In this capacity it s used in calico-pricting as a
ulfiﬁi‘_‘hﬂ]‘gﬁ'." In the same iudl::;tl'f' it gerves fur moking tho
chlorate of soda neaded for the production of ariline blaek. In

the chemical lebhoratory it is iu eonstant requisition as a soures of
oxygen and as an oxidizing agent. In the hands of Marignac it
served for the determination ol the finportant ratic KCl: 10,
Ferchlorate, KC10,.—Tha decompesition of chlerate of potash by
heat, if catalyvtic agents like MnOy, &e., are abzent, proceeds by two
gtages. lo the first the salt breaks up thus, 2KCI0,=i=0,
+ KCI1Q, ¢ in the second the perchlorate at a highes tom eruture is
decomposed into ehlunide and oxvgen., The termination of the
first stage i8 marked by a slackening In the evoluation of the exyvygen
and by the residual salt (which, at the beginning, is a thin Hunid)
becoming pasty. From the mixture KCl+ KCi0, the chloride is
extm:tm? E lixiviation with successive instalments of col:l watcr.
Tha residual perchlorate is very casily purified Ly recrystallization
{compare purce eliloride of potassivm, supra). Perchlorute of potash
tlissolves in 889 A tsof water of 10°C,, zud iv far Jess of boiling wuter,
It iz abeolutely irsolulle in absclute alcolial. It begins to cive
ofl its oxygen at about 4007 C., which 38 Lelow irs fusing pelut,
The salt has been recommendad sd « substitnte for chlorate in
pyrotechnic mixtures, becanse it containg more oxygen, and yet, on
accovnt of its %Tmmr stability, is a less dangerous ingrodient.
Bromade, Klr,—This salt is lormed when bromine is dissolved
in ::uuat.iu-ilmta.sh ley. The reaction is quitc analogous to Lhat go-
ing on in the casa of chlorine ; only the hypobromite (KB:O) first
prodfuced is far less stable than hypochlorite, and vanishes after
rhort heating,. Thoe addition of bromins is eontinued until the
liquid is permanently yellow and retains its colour after short heat-
ing. Tha solution is then evaporataed to dryness and the bromatse
dpcomposed by cautions Leating, A small portion of the bromate
breaks up into K,0+ Bry+ 50 ; hence the residual bromide is cons
taminated with o little free allali ; but this is easily set right b
neulralizing its solution wilth hydrobromic acid. The salb crj'si.af:
lizea in colourless transparent cubes, easily scluble in water., It
is usetl (o medicine for guieting the nerves, —to cure sleeplesaness,
for icstance ; also (intzrmally) as & local anwmsthetic preparatory
to r-}u:mti-:nns on tha larynx or the eyo. The dose of the pure
(KT frec) ealt for adults ean safely bomised to 2 grammes (about 30
ains). It 15 also nsed in photogvaphy.
fodid=, WI.—Qf tha very oumerons methods which have been
recorimenced for tha preparation of this important aalt the simplest
[and] probally the best) is to dissolve in 8 eaustic-petash loy {“{:iuh
15 dilut2 enough to hold the rather difficultly soluble iodate KIOQ,
in salution) enough imdine to produce a permanent yellow colour
(the imline passes at onee into 6KI4 KIUg; the hypo body KIO
has no existence practically) and to deoxidize the jodate, which is
done mest convenieutly by ndding a sufficiency of powdered clar-
coal to the sclution, evaporating to dryness in an fron vessel, and
heating the Tesudue, The oxygen goes off as CO, at & Jower tem-
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rerature than {hat which wonld Le needed fur its expulsion cs
oxygen gas,  The residue i3 dissclved, and the solution fitered and
evaporated to crystallizaticn. The salt ecomes out in colourless
tromsparent evhes, very casily soluble in even cold water, The
commercinl =it forins opaque milk-white erystals, which, a3 &
matter of habit, are preferred to the clear salt, although they are
produced by causing the =alt to erystallize frem a strongly alksaline
solution and by drying the eryatals (finnlly) in a stream of hot air,
and although throngli the former operation they are at least licble
to contain carbomate.  Iodide of potassium acts far more powerfully
on the homnm system than bromide, and therefore is administered
in smaller doses, IE is used against skin-diseases, and also for
eliminating the mercury which settles in the system alter long-
eanitinped administration of merourial medicines, It iz also useg,
far more largely than the bromide, in photography., Bee Proto-
QLAENY, passi-n,

Sidphate (K80 used to be exbracted from kainite, but the
process 13 now given up becanse the salt can be produced cheapl
enough from the muriate by decomposing it with its exact equi-
valent of oil ol vitriol and. caleining the residue. To purify the
crude product it is dissolved in hot water and tha selution filterad
anid allowed to cool, when the bulk of tha dissolved salt erystallizes
out with characleristic promptitnde. The very beantiful (anhydrous)
crystals have g5 a rule the habitus of a double six-sided pyramid,
but really beleng to the rhombic system. They ara transparent,
very hanl, and ﬂgm]utelgr permauent in the aix ﬁ‘he:,' have a bitter

salty taste. 100 parts of waler dissolve—
at 0° mw 1007 C.
£ 30 10 23

rarts of the salt. Suiphate of potash fuses at a strong red hest,
ant! at this tEI.'I'IFEI‘HtI]IH volatilizes, for an alkaline salt, rather
sioly. The clhiloride, weight for weight, volatilizes at ten times
the rate (Dunsen). Sulphate of potash nsed ta be gmployed in
medicine, but is now obselete. The erude salt is nsed oceasionally
in the manufacture of glass,

Bisulphoie (KHS50,) 15 readily produced Ly fusing thirteen parts
ef the powderad normal salt with eight parts of n::igr of witriol. 1t
dissolves in throe parts of water of 0° The solution behaves
pretty much as if its two congeners, K50, and 11,80, were present
side by side of each other uncombined. An excess of aleobol, in
fct, precipitates mormal sulphate (with liktle bisulphate) and free
neid 1emaing in soluzion,  Similaris the behavienr of the fosed dry
gilt at a dull red heat; it acts on eilicates, 1itanates, koo, ns if it
were sulphurie neid raised beyond its natuval boiling point, Hence
its frequent spplication in analysis as & disintegrating agent.

For the fullowing potash salts we refor 1o tlie articles named :—
Chrometes, see ClnoMivMs Cywadde and Ferrocyanide, ruzsio
Actny Uidaropiatinete, PLATINUM (supre, p, 102); Nilrale, N1TRo-
Gk (vol. xvil. p. 518); Phospitolcs, 'noernnrus (vol. xvili, pp.
E18 10); Oralales, Dxavtic Acip; Sulphides and Sulphites, Suveire:
Stlicrtes, GLass (vol x. p. 036 sg.) and BiLtca; Tartrates, TARTATIC
Acrp, For petash salts not named, see the hiandbooks of eliemistry.

Jtulndivm anid Casium, —When Bunsen and Kirchhoff
in 1860 applied their method of spectrum analysis to the
alkali salts which they had extracted analytically from
Diirkheim mineral water. they obtained a spectrum which.
in addition to tne tines characteristic 10r soaiam, potassinm,
and lithium, exhibited two blue lines which were foreign
to any other specirum they had ever seen. They accord-
ingly concluded that these lines must be owing to the
presence of a new alkali metal, which they called *'csesium,”
Bunsen at once resumed the preparation of the mixed alka-
line salt with 44,000 litres of Diirkheim water, with the
view of isolating the cesium in the form of a pure salt;
and lLe was more than successful—for the new alkali
salt, after elimination of all the ordinary alkali metals,
proved to be a mixture of the salts of fwo mew alkal
metals, which he encceeded in separating from each other,
For ona he retained the name already chosen; the other
he called “rubidium,” on aceount of tha presence in his
spectrum of certain characteristic red lines. Since Bunsen's
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fima these two melcls have been discovered in a great
many native potassiferous materials —minerals, mineral
waters, plant ashes, &e.—but in all cases they form only
a small fraction of the alkali, the cesium in general
amcunting to only a fraction of even ths rubidium. One
solitary exception to both rules is afforded by o rare
mineral called “pollux,” which is found only on the island
of Iilba. Plattner analysed this miveral in 1846 and
recognized it as a compound silicate of alumina, oxide of
iron, soda, potash, and water ; but his quantitative analyeis
came up to only 0275 per cent., and he could not account
for the 7-25 per ceut. of loss, ' After Bunsen’s discovery
Pisanl analysed the mineral again, and he found that it
contained no potash at all, but, instead of it, a largs
percentage (34°1) of exsin.  Recalculating Plattner's analy-
813 on the assumption that the prasumed chloroplatinate
of potassium was really ehloroplatinate of casium, he found
that the corrected numbers did add np to near 100 and
agreed with his own, Rubidium, singularly, is absent from
this mineral.

Thaet both rubidium and cesium are contained in sea

ater might well be taken for granted; but it is worth
whilg 1o state that Schridt of Dorpet actually proved the
presence of rubidium, and even determined it quantita-
tively,

For the preparation of rubidium eompounds one of the best
materials is a mixture of alkaline salts, which falls s a bye-product
in the industrial preparation of carbonate of lithia from lepidslite.
A supply of this salt mizture which Bunsen worked up contained
El]dpn:-.r cent, of chloride of rubidium, 33 of chluride of potassium,
ond 38 of common salt, but very little cmsium ; Lis supply came
from the Saxon or Dohemian mineral, The lepidolite of Heliron,
Maine, United States, on the other hand, is ricl in cwesium,
Ancther 111*;11:1,'11:':111{ available gourco for ewsium is the mother-
liguor salt of NMauhcim in Germany, It
per cent. of its weight of the chloroplatinnte PLC),Cs,,

Bunsen's mothod for the extraction of tha twe rare potassium
metals from a given mizture of alkaline snlts is founded upon the

Clferant salnbility of the several alkaline chloroplatinates, Accord-
iy to him 100 pavts of water dissolve—

P izl Fubid i um Caalumn
Bt OO e ieeae 04 015 * 0024
T | v RPN 1 01y 0o
ik ]ﬂﬂ. ﬂ- prl B i ww ulla ﬂ‘n._- ﬂ‘ﬁ?r‘

arts of Lhe ceveral salts, The chloroplatinatea of sodium and
ithinm ara easlly soluble even in cold water, so {hat chloride of
platinum, doos not preeipitaty these two metals at all. Honce,
suppesing we beil & given mixture of chloroplatinates of patassium
nnd (say) robidinm with a quantity of watet insuficient to dissolve
the whoele, part of linth salts will -.i’isﬂulvu + Lut the residual ehlovo.
piatinate will be rieher in rubidiom than the dissolved part.  And
suppesing, en the cther hand, we add to 2 mixed solution el the
two chlorides a quantity of chloreplalinie-acid solulion insnMcicnt
to bring down thz whole of both ctals, the rubidiom will acenpin-
late in the precipitate and the potassivm in the solution.” It ia
elso casily nnderstoxd that, if the amount of reagent added falls
shert even of Lhal which would be needad by the rubidinm if [resent
alone, a very nearly pure PtCI,Rby may be expected to come dawn,
Any dry chloroplatinate is easily reduced to a mixture of metallic
in'.al.inum and alkaline chloride by the simple operation of heat-
ng in hydrogen to about 300° C. The chloride enn be disselved
out, and thus again made amenable to fractionsl precipitation Ly

latinum solution, and the platinum be reconverted into reagent
y means of aqua regia. Hence the procesa Is not so expensive
as it might at first sight appear.,
Redtenbacher has worked out an analogous procesa to Bunsen's,
founded upon the difurent sulubility of the three slums— A1 R(S0,),
+12H,0. At 17° C. 100 parts of water dissolve of the alum of

yielded to DBottcher 1.
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ta. Bodium and lithiwn alum are very easily soluble in water,
and remain dissolvel im the hrt mother-liquor when the mixed
alum of K, Rb, and Cs crystiilizes out "These thiee alums are

ted by repeated crystal'ization, and the rare alkalis recoverel
rom their respective alums by precipitation with chlolde of
platinum,

The separation of rubidium and cesium offers great difficnlties.
According to Godeffroy an spproximata szparation may be effected
by dissolving the mixed chlorides in strong hydrochloric acid, and
-.sdi.ngl sclution of terchloride cf antimwony 111 the same menstruum ;
the cesium (chicily) comes down as SbOL+8CsCl; the tulk of
the rubidium remains dizolved., The two rare alkali metals are
so closely similar bo potassiom that it will suffice to give a tebular
statement of the principal points of differenca. By way of intro.
duetion, however, we may stats that rabilinm metal was prepared
by Bumnsen from the black Lux cbidined by igniting tha bitartrate,
by Brunner's method for potassium, ‘.‘.Ieuﬁﬁ: csiunm, it sesius,
cannot be thus obtained ; but in 18383 Sctterberg miade it by the
electrolysis of a fused mixture of the cyanides of cezsium and buriam.

‘Poloarinm, Rubldium, Carsiun,
Atomic weights O=16 ......E=133'156 Rb=g54 Cam2 1330
Free Metals—
Bpecific gravily .......... 0389 1°54 184
ing oIt .. covrrennsess BED 35" 26" to 47° C.

Volatility inercasey »—s
Hydrotes, LTHO—Very similur to one another ; tha basilily |ncreases p—p
{ Ve supro. Permanent ln air. Dellgucscent,
Chlorides, BCY....0c00i vs -li.lmnﬂ insuluble More solutle than KClL

lu alechol. Boluble in alcebal.
EHIIEI\SLMH RS0 ,—

of watar :II!»{.M- C 8 T 150
BOIYE L .iinmeanee Lo TOUC 108 432 4
Carbonales, IL,COy—All very sclubla in water,
SN paieatulomel (-1 a0t g 074 11
Aluma Bolubility decreases a—
Chloroplatinates (vide rupra)k

Analysis,—In this section we treat of the detaction and determin-
ation of alkali metals generally. I the given aubstanes is a solid,
a good preliminary test is to heat about one centigramme of it atone
end of a fine platinum wire in the flame-mantle of a Bunsen lamp,
or in & blow.pipe lame just at tha end of the inner coma.  Most
alkali salts are sufficiently volatila to impart to the flame the
colour characteristic of the respective metallic vapour, Certain
native silicates and certain other compounds de not valatilize, but
thesc can be rendered amenable to the test by mixing them with
sulphato of lima and then applying the flama, whereupon alkaline
sulphate is formed wlhich volatilizes, The flame-colours are—

Polasslum, Eubidium, Ceslum, Sodiem. Lithivm.
Violet. Yellow. Rl

These flame.reactions are very delicate but not conclusive, becanse
in the case of mixtures seversl colours may be radiated out at the
same time, and one may eclipse all the rest—this Lolds, for instanee,
for thinga containing sodium, whose flame-colour is more intense
than that of any other metal—or a mixed colour may be produced
which the eye is incompetent to analyse. The spectrum apparatus
here comes in usefully 3 and by means of it it is in general possible
to see the lines characteristic of the several metals in presence of,
or at least after, one ancther, Lecause as a rule the szveral metals
are present as corupounds of different volatility.

For & thorough analysis it is necessary to begin Ly bringing the
substancs into aquecus or acid solution, and next to eliminate all
that is nof alkali metal by suitable methods. A certain set of
huh? metals can be precipitated as sulphides by means of sulphur-
etted hydrogen in the presence of aeid, all the rest of these by
mezans of wul 1gﬂhi-.l«.-. ef ammonium fiom an alkaline solution, Frum
the filtrate, barium, strontium, and caleinm are casily precipitated
by means of carbonate of ammonia on boiling, so that, if the filtrate
from these eaibonates is evaporated fo dryness and the residue
hlpt at & dull red heat long enough to drive away the emmonia
talts, nothing can be left but salts of alkall metals and magnesiom,
This residue is dissclved in & small quantity of water, and any
residual basic salt of magnesium filtered of The filtrate is then
ready to be tested for alkali metals as follows : (f magnesia be absent,

inm or rubidivm (net caesium) can be detected by nddidon
{to & neutral or fecbly acelie solution) of & snturated solution of
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bitartrata of soda. Potassivm and rulidinin come down as crys-
talline bitartrates. Tho reaction nay take some time to become
mnnifest, buk cqn be accelerated by vigoreus stirring.  In o separate
nuantity of the solution lithium may be searched for by means of
enrbonate of soda or trisadie phosphsate as exvlained ander Litaivy
(vel. xiv, p. 687). For soda we liave Lo chatsoberistic precipitant.
In any case the spectrum apparatus should be used for controlling
and, if necessary, supplementing the wet-way testn, The cass o

magnesia being present need pot be sperially considered, lecause
thie qualitative method will casily be didured fromi what is s id
in the fellowing paragranl,

Quantitalive Licterminalions. —An exhaustive treatmert of this
subjeet weuld be out of place bete, We confine vurselves to twa
cases. (1) A wixture of alkaline chlorides only. In this cass the
potassinm (ineluding Kb and Cs)is best seporated o0t by adding
a quantity of chloroplativic-acid solution sulficient to convert all
the metals into chloroplatinates, to evaporate to dryness vrer
water-lath, and from the residue to eatract the lthion and sadinn
salts by liciviation with aleelisl of 70 per cent. (by waight]. T
residual chloroplatinate is collocted on o dilter, dried at 110° C., and,
if Rband Cs ara absent, weighed as chloroplatinate of potassium,
PO R PtCI K % 02071 =2K0l). The clloride of sodinm is doter-
mined by differenes—if lithinm be ahsant, The case of its presence
cannot be here consiclered,  (2) A mixturs of alku'ls combined witk
stlpghuric acid, or such volatile acids as can be expolled Ly sulphurie.
Iu this case it is best to Legin kv ccuverting the whals inta neutral
sulphates, and then te apply the method of Finkener, which,
ainonpst other advantages, oflcrs the one that it does set~demand
the absence of maguesia, The mixed sulphate i3 dissolved in water
and the golution mixed with a little more than the volumne of
chloroplativie ecid (* Jﬁ[ui‘iuum sclation ’) Jlemanded by ths ot
assium (Rb and Cs).  The mixtare is placed in a water bath an t'l, i
nece , Ciluted with suflicient water to bring ths whole of tlie
precipitated ¢hloroplatinate iuto Lot solution, ‘The selution is then
evaparated very nearly to dryuess (on the weter bath, with continu.-
ous stirring towards the auuly to avoid formnation of erusts), allowed
te esol, and the residue mixed, first with twenty times its volume
of absolute alechol, then with ten volumes of absoluta ether, The
mixture is allowed to stand in a well-covered vessel for sonie hours,
to enable the precipiLite to seitle completely, The precipitate corn.

tains all the notassium as chlpronlatinate, snd mast of the soldjom ooat

and magnesium, and slso part of the lithivm in the sulphate form.
It is weshed with ether-alcohol (to complete filtrate A.S. and then

2 E

iza thin fluid. Yet the iron sometimes refuses to settle
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Cyancgan, (NC), —When dry merenrie eyanide is heated it
breaks up, below reciaess, into mereury aml cyanogon gas part of
the latter, however, always stuffers polymerization into a solid called
* paracyanogen,” and prestwined to eonsist of molecules [NC),
'_C]'Hllﬂgt."‘tl gas is eolourless ; it has the specific gravity demanded by
its formula, It possesses a peculiar odour amf has a characteristic
uritating offect on the eyea and mucone momlranes of ihe noss,
It is poisonous, By strong pressure it is condensible into a liquid
which freszes at —34"'4 0., and has the follawing vapour-tensions
JF at the temperatures § stated —

il = - 20°-7 -10° 0 +10° +20° C.
I 1 185 27 348 b atmos,

At ordinary temperatures water dissolves about 46 times, slechol
about 23 times ils voluroo of the gas. The solutions are liable o
(very compley) spontarieous decomposition. The list of products
Included oxelate of emmonia and nrea. Cyanogen Lurms with a
characteristically beautiful peach-blossom coloured flame into car-
boniz peid and nitrogen. This grs eyanogen, as alveady stated, is
to eyanides what ehlorine gas Cl, is to chlorides, but it is well to
remember that the avalogy, t.huuguh erfect iu regard to the corre-
gponding formnls, doés nel, as a rule, extond to the econditions of
formation of the hodics 1'[-.pr\r:.:rj=:u|!:r:u:lr . Thus eyanogen does not unite
with hydrogen into prussie asid, ner does it combine with ordinary
metals in the chlorine fushion, When passed aver heated potas.
gium, it is trne, it combines with it info cyanida; and canstia
potasli-ley sbsorbs it with formation of eyanide and cysnata
(NCO. K), just as chlorine yiclds chloride and hypochlorite KCIO 4
bt this js about the sum-total of the analogies in action. Yet
metallio eyanides of all kinds can be produced indirectly,

Cyanide of Potagrivm, NC, K, —An agiuzons mixture of the quan-
tities NCH and KHO no doubt contains this salt, but it smells of
the ecid, and on evaporation behaves more like &8 mixtura of tha
two congeners thsn in any other way. An exhaustive union cap
be Lrought about bg} ing NCH vapour into an alcoholic solution
of KHO ; the smlt K then comes down as & urgal:al]inu preci pi-
tata, which must be washed with aleohcl and dried, cold, owver
vitriol. A more convenient method s to dehydrate yellow prussi-
ata and then decomposa it by heatifig it to rednesa in an ircm
crucibla. The Fa(NUO), Fn.rt of the salt breaks up into eyanogen
nad nitrogen, which go oll, and & carboniferous finel y-dividad iron,

‘wnriYan e t potestum; - muoeh i unbthe . xurd
th sufli-

lixiviated as rluic]-:l{l as possible with cold eoncentrutad solution of
sal-aromoniag, which dissolves away the salphates (filtrate B). The
residual chlovoplatinate is dried within the filter in a porcelain eru-
cible, which is next heated so as to char Llre paper at tha lowest tem-
perature, The residue is then igmited gently in hydrogen, end from
tha resulting residue the chloride of potassivm is extracted by water,
to be determined aa chloroplatinate, as shovwn in (1), or otherwise,
From tha undissolved residue the charcoazl is burned away and the
residual platinum weighed to check the potassium determination,
After removal of the ether amd alechol from filtrate A by dis
tillation, the two filtrates A and D are mixed, evaporated to dry.
ness, the ammonia salts chased away by Leating, and thes residue
ls reduced {at about 500° C.) in hydrogen to bring the platinum into
the form of metal, from which the magnesis and alkali salts are
easily dissolved away by meaus of water or diluto aeid. The wliols
of the salts are then made into neutral sulphate, which is weighed
and then dissolved in o known weight of water, The lithivw and
the magnesium are determined in nliquot parts of the solution and
caleulated as sulphstes. Tho soda is foand by diference. A case
interrediate between (1) end (2) oftem presents itself in practice.
We refer to the commercial murinte from Stassfurt. In scel an
impure muriate the polussium ean Lo determinsd promptly and
accurately .by adding to the very concentrntad Br:-rt!.tiun of the
substanes a large excess of a very coneentruted solution of clilore.
platinie acid,—*'excesa™ meening more platinum than necessary
to make all the metals into clluroplatinates, Tle procipitata is
allowed to szttle, collect~d on a small filler, and washed, first
with successive instalments of a flntinum solution (containing ¢
per cent. of metnl), then with ordinary alcohol it is next drjel,
and weighed as above (Tutlock's mecthed slightly modifed), 1n
exact analyses the small quantity of potassiurn which pusses into
the filtrate is recoverel--ultimnately by Finkener's methel—and
allowed for.

cient promptitude to enable one to decant off the bulk even of ths
fussd cyanide, Arncording to private information reeeived by the
wrlter o French manufacturer uacs a certain kind of very porous
fireclay as &0 efficient filtering medium,

The ordivary “cyanide of potazsium' of trade is mot strictly
that at all, but at best 8 mixture of the real salt with cyamate. It
is prudnue:i by fusing & mizture of eight parts of anhydrous prussiate
end tdt.]:u:n:u parts of anhydrous carbonate of putuﬁ. allowing the
reaction

(NC\ Fe. K 4+ K, CQ,=CO, +Fe+ INCE + '.% NCO
yannta
{o corhplete itsolf and the iron to scttle, and decanting off the clear
fuse, The product goos by the name of “Liebig's oyanide,” but
tho process was really invented by Rodgers,

Fused egﬂmi&u of potaseium assumes on cooling tha form of a
milky white atone-like solid, 1t fuseca rendily at a red heat, and
st & white heat volatilizes without decomposition, provided that
it i= under the influence of hoat alone ; in the prescnce of sir
it g-.-ndmﬂllv,' passes into cyanate; when heated In steam it is
converted intdo carbonate of potash with evolulion of ammonia,
carbonic ‘oxide, snd hydrogen. When herted Lo redness with any
of tho moro easily redncilile metallic cxides it reduces them to tha
metellic state while it posses itsalf into cyanale. 1t alse reduces
the corres m‘lli'ng sulphides with formation of sulphocyanata; for
example, Pb{8 or O)+ NOK=Pb+ NC(O or B)K. Heuca ita fre-
quant applicstion In blowpipe analysis, When heated with chlor.
ates or pitrates it reduces them with violent explosion. 'The agueous
solution of the salt has e strongly alkaliné rcaction ; it smells of
hydrocyaude acld and is seadily decomposed by even such feeble
acids gs acetic or carbonic. Tt readily dissolves precipitated chlor-
ide, bromide, and iodids of «ilver ; this is the basis of its application
Iv_i photography. Lnrge quantities of the £alt are used in electro-
pleting,

1
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Cther Binary Cyanides, —Of theao only a fow can be noticed hera,
(1) Cyanide of sodium is very similar to the Fuhssium galt. Tha
eama remark, in a more limited senze, holds for tha cyaniies
of berinm, strontinm, and ealcium. (%) Cyerdide of ammonium
(NC.NH,) forms erystals volatile at 357 C. and smelling of aramon:ia
end bydrecyanic acid. The eolution in water decompesrs spon-
taneonsly, pretty much like that of the free ncid, Dat the anhy-
drous yapour by it=elf siands a high temporaturs, as ia proved by
the fact that it is produced largely when ammania is passed over
red-hot charcoal, C+ 2N 1, =U,+ NCH.NH, (3) MNercurde cydnids,
11g{NC)y, furma vory readily when mercuric oxide ia disselved in
aqueong prussic acld,.  The solution on evaporation mwd eooling
doposits erystals roluble in eight parts of eold water, This salt is
not at all decomposed, even when heated, by water, nor approei-
ably by dilute sulpliurie or nitrie acid; beiling hydrochlorie acid
eliminates the NU es hydroeyanic acid ; sulphuretted hydrogen
acla similarly in the cold. It givea mo precipitate with nitrate
of gilver, nor i it ehanged visibly by caustic alkalis. . It readily
unrites not only with other eyanides but also with a multitude of
other salts into crystallizable double ealta Mercurous eyanide,
Ha{NC)y sccms to have no existence. When it is attempted 1o
produce it by double decompesitions, the mixture Tlg+(NC),Hg
comes forth instead of the conipormd Hgo(NC) (1) Heavy metallic
cyanides are mostly insoluble in water, and the pencral mothed
for their preperation is to decoinpese a sclution ufg‘ihe respeclive
sulphate, chloride, &ec., with one of eyanide of potassium. The
most important goneral property of theee bqdica is that they
readily dissalve in solution of cyanide of potastivm with formation
of doubkle eyanides, which in theoir ¢a npity as double salts all
exhibit, in & higher or Jowar degres, thoss anomalies which wern
fully explained lﬁmva (sce * prussiate of potash ™). These * melallo-
cyanides,” as we will call them, being all, unlike plain eynnide
of potassium, very stable in opposition to water end aqueous alkalis,
are readily prodneed from almost any ecompound of the respective
metallic rncﬁcn]—mmu from the métal itsclf—by treatment with
soluticm of eyanide of potassium, In all we have sail “potassium™
mey be taken as including sodinm and in & limited sense am-
monium, but the potassium compounds are best known, and wa
accordingly in the f‘nllnwin% sectiom confine ourselvea to thesn,

Metallo-cynnides.—(1) Silver,—Cyanide of silver, Ag. NG, is pro-
duced ss a precipitate by addition of hiydrocyanic acid or eyanida of
potessium to solution of nitrate of rilver, Tle precipitate 1= similar
in appearanes ko chloride of silver and, like it, insoluble in eold diluta
mineral acids, but saluble in ammonia. Al a red heat it {3 decom-
posed with formation of a residue of earboni’erous metellic silver.

Precipitated cyanids of eilver, thongh insoluble in hydrecyazic aeid,
dissolves readily in ¢yanide of potassinm with formation of.argento-
cyanide, AgK, (NC),, which is easily obtained in erystals, perma-
nent in the air and soluble in eight parts of cold water. Chlorida
of gilver dissolves in cyanids of potassium eolution as readily as
the cyanida does end with formation of the éame double salt—
AgCl+ 2KNC=RECI -+ AgK(NQ),. This salt ia used very largely in
electro-plating. (2] Lead.—From & solution of ths acatate cyanide
of lead is precipitated by addition of hydroeyanic acid or cvanide
of potassium. The precipitate, Fb(NC),, has the exeeptional pro-
Eert;.r of being hnmiuhlu in eyanide of potassium, (3) Zine —
yanida of zine, Zn(NC), is ﬂgtalned by addilion of hydrecyanic
acid to & solulion of the nccfato, ns & white precipitate readily
solnble in cyanide of potassivm with formation of a double salt,
InKANC),, which forms well-definad erysiale (1) Wickel, —The
cyanile, Ni(NC),, is an npple-green precipitate, which is obtained by
metheds pimilar to those given under *““zine.” It readily dissolves
in eyanide of potascium® with formation of & crystallizable salt,
N {NC) 4 1,0, the solution of which is stakle in air end not
convertible into onn of & nickelio (Ni'*) corapound by ehlorina {com-
pare “‘cobalt™ {ifra). The pnhmiu-cynnl:l{a:a of zilver, zine, and
nickel as solutions are not changed visibly by caustio allkalis, but
their heavy motals can be precipitated by sulphuretted hydrogen
or sulphide of pramonium, as from solutioms of, for instance, the
chlorides.  Agurcous mineral acide {in the heat at leaet] decomposa
them exhaustively with elimination of all the NC as NCH. (5)
Copper,—When cyanids of potassium anlution is edded to one of
sulphats of copper, a yellew precipitate of cupric cyanide, Cu( NC)
comes duwn; but on boiling this pracipitata loses eysnogen and
is converted into a white precipitate of the cuprous slt Cw(NO).
This whita J{lt‘t'.l:i]lilx;';ﬂ dissolves in cyanids of potnssinvm with for
wation elielly of two erystalline double ralts, vie., CuNC + 6NCE,
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easily eofuble in vuler, md CulN4 b !
posad hy water with elimination of Cu. NG The solul.ca o4
GHNC. K palt 35 nof precipitaled by stlpburclied hydiogen Sclu-
tions of potessio-cyanides of euproscu sre used in electro-plating
(6) Goid. —M=tallic gold dissolves in cyanide of potassinm solution
in tho preseuce of air, thus—

An4 2ENC+0=3K.0 4+ AuT, (KDY,
This auro-cyanida of potassium is usod largely for electro-pilding,
for which purpese it is conveniently prepared as follows, Six parts
of guld are dissolved in agua regian and the solution ia Ere-:ipi lated
by ammonia. The precipitats {an explosive compound known as
“[lulminaiing gold ") iz dissolved in & solution of six narts of eyanide
of polassinm, when the double salt is formed with evolufion of
ammonia.  The elt erystallizes in rhombio octahedra, soluble in
seven parts of cold water,

In the following potassio-cyanides tha hoavy motals cannol be
detected by means of their endinary pracipitontd ; thesa salta all
behave like the potlassine salis of compler yadicals remnyposed of the
heavy metal nzlr{?lﬂ tha cyrnopgrn. (3} Cobalt. —Cyanide of potes-
sium when added to a solution of a eobaltons walt (CoCly, ke, ) gives
e precipilale solulle in excess of reigent. Thae solution presumably
containg a cobalto.cyanids, Co{NC),.#ILNT, hat on expoanre Lo e r
eagerly absorbe enygen with formation of cobalti-cranides, thos—

CofNC) +4ENC+ 80 =310 4 Co™ N, 3KNC
Chlorina {Cl instead of $O) acts mors prompily with s similar effect.
1f the alkaline selution ia aridified and bailed, the same cobalti-
¢yanide ie uced with evolution of lﬁydm =

Co(NU)y +4ENC + HCl=KCI  {H, + Co™(NQ),. 3KNO,

Cubalti-cyanide of potassium, (NC)Co"™. Ky, forms yellow crystals
isomorphous with thosa of red prussiate (ses imyra). It is a re-
markably stable ealt. In its behaviour to reagents it exhibits
none of the characters of a cobalt salt or of & simple eyanidé. A qne-
ous mineral acids convert it into the hydroven salt {.‘“IU!I;GD‘:HH;,
which remains undecomposed on boiling. Heavy metalfic salts pro-
dupge precipitates of cobalti-eyanides ; for example, (NC),Co™. Ag,.
(8) Ferrosum.—Sce ** prussiate of patash ™ ahove, (9) Ferricum.—
Fervic hydrata and ferric compounds genorally do net ast upen
cyanide of potassium in a manmer anale; ny to that of ferrous com-
poumla ; but-a ferri-eyanide analegons to the enbalti-salt reforred
to in (7) is readily produced by passing chlorine into a cold snlution
of ordinary prugsiate, (NC)Fe". K, + Cl=KCl = (NC) o™, K, In
proparing the salt an excess of chlorine and clevation of tempers.-
ture must ba aveided, or else part of the =alt ia decomposad with

formation of a green pracipitate. Tha eolution on evaporation and
ceoling yields splendid dark red crystals, soluble in 9-54 parts of
water ot 15™& C. (Wallace), forming a most intensely yellow
aolutiom, [Lt‘]f;llinary prossiata solulion is only pale yellow even
when saturatéd in the cold.) This salt (diseovered by L. Gmelin
in 1822) is now being manufactured
commeres as ‘“‘ red prussiate.” In its reactions it is analogous to
ordinary yellow prussiate. The same group, (NO',Fe, which in
the Intter acts as a four-valent, in the rad saht Tlaye tho part of a
tri-valent ‘radical, (NC)yfe. But the radical thus modified has
a preat tendency to pssume the four-valent form : hence an
alialine solution of red prussiate is a powerful oxidizing agent,
(NClsfe.Ey+ KHO=(NC),Fe. K, + HO, ¢ IO goes to the reduc-

ing agent., Like the yellow salt, red prussiats is not poisonous, et
least when pure:

industrially and is known in

! Hrre wa use the symbol “ fe * as deaipnaliog 56 parts of ferric iron,—** Fa *
meaning Lhe sane quantity of ferrosum.

Ferro- and Ferri-cyanides of Iron.—The two prussiates are con-
stantly being used in the labora 83 very delicate reagents for
the detaction of iron salt, and for the diserimination of farrons and
ferric compoundsa in solutiona,—(1) ferro-cyanide and farrous salt,
white precipitatg; (2) ferri-cyanide and ferric salt, intensely brown
eoloration ; (3) ferro-cyanide snd ferrie salt, blue precipitate
(4) ferri-eyanide and ferrous ealt, blua ]pruci itate. Thess blue
precipitates are being produesd industrial yug us2d as pigments,
under the namas of *“prussian blue™ and **Turnbull’s EIIIL’I” for
(3) and {(4) respectively. The lattcr has been thus known for
now half a century ; yet the constitution of the precipitates and
the true rationale of their formation have been fully cleared up
only duriug the last few years. The main results of the researches
referred to are ineluded in the following paragraphs

(L) Ferro-cyanide of Hydrogen, (NC)Fe, 1, is obtained as awhite
crystalline precipitate when air-free eoncentrated solution of yellow



FPOOR MAN'S JAMES EOND Veol. 1

precipitata ig noxed with hydrochlorie acid and ether. 1t is easily
goluble in water and.in aleohol.  An aqueous solution of it is pre-
paved for technical parpescs by mixing a strong solution of yellow
prussiale with snough tartarid acid to brihg down the potassium
as cream ol tarfar. When the solution of this ferro-hy anic
aciil is boiled half the eyanogen goes off as NCH, whila the other
remains as part of a white, rather unstable, precipitate, (NC)Fs . 1.
When tha solution iz exposed ko the nir, mﬁeciﬂly At high:r
temperatures, part of the cyanogen goes off as NCH, another part
sullors oxidation into H, 0+ NC, and this latter combines with the
Fe(NC)y of the original compound into blue bodica similar in their

enaral properties to prussian blus, This Iatter chango is utilized
in calico-printing for producing patterns of, or dyeing with, prus-

sian blua. The whita precipitate [HC}.'E'E-,{F may ba looked upon
"

a9 an acid of which

(2) Boereif's Salt, (NC)Fe. 1, is tha potash salt. This salt is

Prnﬁuceﬂ in the ordinary process for making prussic acid (sse above).
£ is probably identical with the white precipitate produced when
ferrons sall is decomposed by prussiate of potash. Everett's salt
when exposed to the air quickly sbsorbs oxygen and becormes blue ;
Lhe reaction, as Williamson showed, assumes a simple form when
the precipitata is Loilod with nitric neid. One-hnlf of the potassium
13 then oxidized away, and a blue double ferri-cyanide of potassiim
aml ferosum takes the place of the eriginal precipitate:—

(NCjFe. K,Fa=3(K,O as nitrate} + {[NC)fa] “Feo'K",
Willlamaon's 1ine,
This bloe when boiled with ferro-cyanide of potaszium is reconverted

1ito the original Everett's salt with formation of & solution of red
rriussiate—

(NCgfe EFe"+ K,"K,. Fe{HC)y=(NClfo. Ky+ Fe{NT),. FeE,
Ted prusslate, Everett's enll,
the nsterisked radicals changing places,

(3) SBaluble Priczeinn Blue is isomeric with Williamson's blue, It
is proriuced by mixing a solution of ferrie salt with excess of yellow
pirnssiate, which, however, is an old-process ; what has been ascer-
tainad lately is that the very samo precipitain is produced by addi-
tion to & ferrous salt of an excess of red prussiate.

1. (NC)yfa. Kg+ FeCly=2KCl +(NC);fs. KFe=F",

I, (NC)gFe Ky + feCly =8KCl + (NC)yFa, Kfo= 13",
B" and B” in the formule look different, but the difforenca is oniy
apparent ; in either case the group (NC), iz combined with IFa amd
lie and 1K ; the K bodica are identica [ kraup ;* Reindel), The
precipitate B, though inscluble in salt solutions, ia soluble in pure
water, forming an intensely blue solution ; hence the name,
~ Now the potaasiom in soluble prissian blue can be displaced by
irom in two weys, namely, by digestion with solulions of ferrous or
ferric salts.  In the former case [NC)feFe K Becomes (NC)feFe ,‘nr

empirically (NC),4Fey ; thia ia Gmelin's (““ Tumbull's") blue. Inth
lattercase (]&G le el oK b:cumu{HE),Fe%n% y or empirically (N C].,Fe,‘:
this is prussian blue as discovered by Diesbach. Contrasting thi
latter formula with that of Gmelin's blue (NC),,Fe,;, we pnag th]:,:‘ll:I

the Intter needs only Jose $Fe to become prussian Llue ; this sur-
plus iron in fact can bs withdrawn by means of nitrie seid.

In the manufacture of prussian blue the peneral process is to
nrst precipitate ferrous sulphate with yellow prussiate and Hientg
fully oxidize the precipitatz by means of nitric acid or chlorine as
far as the oxygen of tha air does not do it. The following recei
is recommended amongst others. Six paris each of green vitridl
and yellow prussiate are dissolved leglmml_v, each in fifteen parts
of water, and the solutions mixed. ne part of concentrated sul-
phurie acid and twenty-four parts of faming muriatic acid are then
adlded, and after standing some hours also a solution of bleachin
powder in instalments until the blue colour is fully develo
" Turnbull'a™ blae is made by precipitating red prussiate of potash
with excess of ferrous salt ; but it is essily seen from what was
said above that the use of this relatively expensive doubls ¢yanida
might ba dispensed with, 'The properties of the two pigments are
Tmtty much the same, They are sold in the, form of solid cakes or
umps, which, in addition to their blus eolour, present a coppery
lustre on fracture. They are stable agninst acids, but sansibl
affected (bleached) on prolonged exposure to sunlight; and, al thoug
they stand neutral soap fairly well, they are decomposed promptiy
by solutiona of even the carbonates of the alkalis with uﬂna{linn
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of hydrated oxides of iron. Tha eheaper commercial variéties are
more of Jess largely diluted witi: clay, sulphate of baryta, ke, - Pure
prussian blumaahea readily in a dilute soluticn of dxalic acid ;
tha intensely blue solution nsed to serve as a blus ink, but has
come to ba superseded by the several more brilliant blucs of tha
coal-tar series. These tar-blues havo displaced prussian blune also
in other applications, and as a mmmemi‘a? pigment it has besides
to struggls against ultramarine, In short, it has gone very much
cut of use, and as a conseqnence the manu factnre of yellow prussiate
ia no longer so remunerativa as it nsed to be.

Analysis of Cyanides.—As hydroeyanic £cid and cyanids of
potassium are dangerously poisonous, and the lotter st least i easily
procured in commerce, the dotection of eyanogen in this state of
combination is one of the problems of forspsiz chemistry. To
deteet much eynnogen in, eay, the contents of s siomach the first
step is to distil the mass after acidification 'with tartarie acid,
which decomposes ng'a:nila of potassinm but doos not liberats prussic
acid from prussian blue (or even prussists of potash 7). IF the dis-
tillets gives no precipitate with nitrate of silver hydrocranic acd
it absent, if it does the precipitats mny have been produeed by
hydrochlorie scid, which may then be eliminated by redistillation
with borax or sulphate of soda, peither of which affects NCH. Dut
even in the presence of chlorides the Following two tests pﬁ;{.-arf ect
eertainty. (1) A solution of hydrocyanic acid, when alkalinized
with caustic potash and then mnixed with, first ferroso-ferric salt
and then excess of hydrochlorie acid, givess }incipitata, or at least
a green suspension, of prussian blua, E} A solution of NCH, when
mixed with ammonia and yellow sulphide of ammeonimin, is changed
into one of sulpheeyanats of ammontam, which, after removal of the
excess of reagenta by evaporation at a gentls heat, strikes an intensa
and very characteristic red colour with ferric salts, which eolour doea
a0l vanish (na that of ferric acetate dees) on even strong acidification
with mineral neid {Liebig's test) The guenfilelfiva determination
of eyanogen given a3 an squeons sclution of - hydrocyanie scid or
cyanide of potassium can (if haloids are absent) be effected by adding
axcess of nitrate of silver, then aeidifving, if necessary, with nitric

acid, filtering off, washing, drying, and weighing the cyanide of silver

produeed, NW(=134 corresponda to NCII =27 pnrta. A moreex-
peditions met has been invented by Licbig A known quantity
of the given prusaio acid is elkalinized strongly with eaustic potash

antd then diluted freely with water. Tho eaustic alkali nsually
contains plenty of chloride as an impurity, else a little alkaline
chlaride must be added, A standard solution of nitrate of silver
(conveniently adjusted so as to contain G6'30 grammes of fused mi-
trate per 1000 enbiz contimbtres, eqnivalent to 2 grammes of NCH)
is now dropped in from s burette ontil the eloud of chloride of
silver which appears locally from the first just fails to disappear on
stirring, f.¢, until the reaction ZENC + AgNO,=KAg.(NC),+ KNO,

has jusi boen completed.  One eub, cont. of silyer solution usad
indicates 2 milligrammes of NCH. Liebig'a method lends itsell
particularly well for the assaying of the medicinal acid and of
oyanide of potassium. The two tests for hydrocyanic acid given
above apyly as they stand to solutions of the cyanides of alkali
and alkoline-earth metals, but nat to mercuric cyanide. In regard
to all other cyaniles we have énly space to say tlat from a certain
sot (whichi includea the cobalti-cyaniiles and the platinwm cyanides)
cyanogen cannot be extravted at all as NCIL (or AgNC) by any
known methods, BSuch bodics must Le identified by their own
gpecilic reactions or by elemontary analysis.  All cyanidea are de.
composed by kot comcentrated sulphuric aeil ; the carbon goes off
gs CO, tne nitlrogen remnins as sulphate of animonia and the metals
as sulpliates, which bheines themn within the ramgs of tle rontine
methods of analysiz

Cpannles. —Tliese were discoversd by Wohler. Tha potassium
sall NCO.K is produced by the oxidation of fsed cyanide, r pre-
prative purposes most convemiently by Wiéliler's method,  An
intimate mixture of two parts of absolutely anhydious prussiate of
potash ang oue part of equally dry binoxide of manganese is heated
o &n iron tray until the mass has become brownish black and just
begun to fuse, It is now allowed to cool and exhausted by boiling
80 per eenl. aleshol. The Llirate on cooling deposita crystals of
the salt NCO.X, If only an ayueous solutic) of thia salt is wanted
for immedinte nse, the fuse may be extracted Ly eold water. From
this solution the cyanate of silver, NCO.Ag, or lead, (NCO),Pb,
can ba prepared by precipitation with solutions of the respective
nitrates or acetates, Mol water decomposes cyanate of potash
promptly with formation of carbonates of potash and ammonin,
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LhNCU+21,0=NH, 4+ KII0+C0O, On addition of mineral aci
to even dhe cold solution only a very little of the cyanic aeid is
liberated as such ; the bulk breaks up ot once with efervescence,
thius, NCO.H + 2H,O=NH,+C0,+ H,0. Ve interesting is the
relion of the solution of cyanate of potash on sulphate of ammonin;
its direct effsut is the formation of cyanate of sramonin, NCO.NH,,
Dt this slt almost immediately passes spontaneously into its
isomer urad, which is not a cyanate at all but the sinids of carbenie

acid, de, CO(OH), - 2(0H)+2NH, = CON N2, This reaction was

discovered Ly Wohler, who thus for the first time produced an
organic snbstance from inorganic materials, or virtun Iy fromn its
eiements.  Bingularly, it is this peeudo-eyanate urea which serves
as n material for making cyanic aeid. When hiydrochlorate of uren,
HCL CONH,, is heated to 145° C. the latter behaves as if it were
cyanate of ammeonia: the ammonia unites with the hiydrochloric
acid into sal-ammeniae and tha eyanic acid is set fres, but imme.
diately suflers polymerization into eyanuric acid, a solid tri- basie
acid of the composition N, C,0,H,, which, being difficultly solubls,
cail be freed [rom the sal.ammoniac by being washed with cold
water, 1T perfectly anhydvons eyanuric asid ﬁa subjected to dry
distillation it furnishes a distillate of (liquid) eyanie ncid NCO. H,
which must be coudensed in o vessel surrounded by a fieezing
mixture,

Cyanic acid liag a very ul.-pm-:iab]c vaponr-tension even at orui-
nory tempratires, and the least trace of 1ts vapour makes itself (et
by a {]:a]'actnxistimll{ violent and dangerous action on the respiva-
tory ergans.  With dry ammonia gas it unites into true cyanate of
ammomia, We do not know much of its own propertics, Leeause
n8 soon B3 it comes out of the freezing mixtura it ing to suffin
]}cl;.rmr:rizatian it *eyamelid" willi geat evolution of leat.

his cyamelil is a porcelaln-like mass, insolulle in all ordinary
solvents and devoid of acid properties, Dry distillation reconverts
it into cyanic acid.

Thivryanates, —This teym means liodies like cyanates, bLut
contaiming salphmr justead of the exygen of the lalter. Thio-
cyanates ave better known, however, ns sul phocyanates or suiplin-
eyanides. (1) The potassium salt NCS. K ia forimed when cyatide
of potassium is fused with sulpliur or certain metallic sulphides,
e, PbS. The usucl method of preparation is ta fuse together
forty-six pavts of dehydrated yellow prussiate of |]m1:1';11, seventeen
of dry carbonate of potash, and thirty-two of su phue, - The fuss
1= exhansted with Loiling alzehiol and the filtered solution allowed
to cool, when crystals of the sait separate out. The salt is very
eolnble in water with chavacteristically large alisorption of licat,
(2} The ammonium salt NUS . NH, enn be preparal b allowing a
mixture of alcahol, etrong nqueons wamonin, and bizulphide of
carbon to stand for a tine and then warming it.  Thiocarbonate
of ammnionium, CS..(NH,S, is produced first, but suhsuquentlﬁ
it gives np 2118 to the ammonia and becomes NCS, NH,, whie
is eazilv obfained in erystals.  The tar water obtained in the
manufadme of corl-gas sometimes containg sulficient quantitios of
this salt to m=ke it wortli while te recover it.  Bolh the potpasinm
and the ammonium salt are mueh used as reegents, and nore €27001 -
ally as preliipitants for copper atil silver.  Solutions of cupric salt
when mixed with eulpliocyannte sssume the dark-brown coloar of
the cupric salt Cu(WCS), but on sddition of sulphurous secid the
colour Jisanpears and a white,precipitate of cuprona sulpliogyaniile,

NCS. Cu, comes down, which, if enough of reasmt was usal, cyne
taing all the copper. If sulphocyanate is added to w.trate of silver,
all the silver i recipitated as Ag, NC3, siwilar in appearance to
the chlcride r-:mgl, like it, insoluble in water and in nitric acid.
Upaon this and th:e fact that sulphoecyanates strike a deep red eolour
with ferpic ealts Yolhard has based an exeellent titrimetrie mothisd
for the determinntion of silver. (See S:uven.) ‘
Syrthescs {l{ Cyanogen Comporinds.— Sy uthetical organic chomistry
dates from Wishler's discovery of the nrtilicial foyrmation of uiva,
rid in the further development of this branch of the science cynne-
gon kas played & prominent park.  (For illustrations we may refer
to cerlain passayges in the present artisle awd in thoses on METHYL
aiul on Nirnooex.) Mence it is worth while to enumerate brietty
the synthetical method for the making of c'_v,'nuﬂr{en itsell (1)
Hydrecyanie acid is produced when a eurrent of electric sparks is
made to cross a mixture of acetylene, C,1, and nitrogen, (2)
Cyanide of ammonium i formed when ammenin is passed over
ved-het charcoal (sce supra).  (3) Metallic cyanides are produced
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when dry nitrogen gas is passed over a diy niixtmre of carbion ate of
potash or baryta and charcoal at & white hezt, A shwilar reaclion
goes on spontaneously in the iron-smelting furninces and gives riss
to the formation of vapour of cyanide of potassinm. (4] Bulpho-
cyanide of ammonimu is produced fiom bisulvhide of cartion aud
amniouia, ns exploined above.

SFORTING GOODS STORE
SLINGSHOT IS LETHAL

A new weapon adopted by Militants is the
“Whamo” sling shot. Its steel pellets will pen-
etrate a human skull. It can even deliver many
types of bombs.

Its arrow attachment allows a Militant to
sit in a car and fire an arrow with enough

force to kill. While spectators are looking for
a man with a bow, the killer drives away. A

perfect night weapon.

SINKER BASHER

While at the sporting goods store you might
pick up a two-ounce lead fishing sinker. Tie
on two feet of strong fish line and make a
loop at the end.

To use it, put the loop on your forefinger
and hold the sinker and line in the palm of
your hand. Then half throw, half swing the
sinker at the prey.

With a little practice you can flick it our ar
a victim’s temple and finish him off before he
knows you mean to strike. This goody is for
close quarter work in crowds, especially at
night. They drop like flies and no one knows
what hit him.

PLASTIC AUTO BODY FILLER
FOR BETTER BOMBS

A plastic substance used to fill out dents in
car bodies can also be used to compact simple
bombs and replace the screw caps on pipe
bombs.

Some of the substance is put on a piece of
wood or cardboard. Then a few drops of hard-
ener are added and the stuff is well mixed. It
begins to harden in a few minutes so you have
to have all your job ready and work fast be-
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fore the ooky mess gets too stuff to work
with.

It sets in a few minutes and then any ex-
cess can be pared off with a knife before it
gets too hard. It is like rock in 24 hours. In
the first few minutes it is sticky and runs, so
often molds are used.

A good use for plastic auto body filler is to
stop up the ends of pipe bombs. Pipe caps

are very expensive and the Militant must be

constantly on the alert for ways to cut cor-
ners; as who does not in these days of ruinous

inflation?

An inch of the filler is enough to cap the
ends. Since the glop 1s sticky and runs, paper
wadding is put in the end of the pipe to hold
the filler in place until it hardens. The wad-
ding is then removed or packed against the
filler with a stick.

First, the wadding is shoved into the pipe
so there is a ane-inch space. The space is filled
with goody which is allowed to harden. Then
you remove all the wadding you can or pack
it in. Then fill the pipe with explosive to 1%
inches from the top.

Then a fuse is put into the explosive and a
small bit of wadding is pressed around it. The
filler is poured in and the thing is done.

In order to save a hassle in getting the first
batch of wadding out there should be two
pieces of wadding. A big gob of wadding
should be put in first and a small gob should
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be put over it. That way, the little gob will be

stuck to the filler and the big gob can be re-
maoved without trouble,

The chemicals in some brands of 2uto body
filler will deactivate some brands of fuse. It
this happens with yours, just twist some plas-
tic from a Baggie around the fuse that will be
exposed to the filler.

This method of capping pipe bombs saves
more than the price of the caps. It also allows
you 1o use scrap pipe cut to size instead of
the more cxpensive lengths of pipe thar arc
threaded for caps.

Anything you are using the filler on should
be free from grease and dirt. Pipes should be
boiled in strong seap so the filler will bond
with the meral.

As the filler begins to set it becomes quite
hot. There is not enough heat to detonate any
explosive, but for safety’s sake, always use
some wadding.

PEOPLE'S GRENADES

A very simple way to make a grenade 1s to
fill a two-ounce battle with gunpowder or
other explosive. The bottle cap is drilled for a
fuse. The bottle and part of the fuse is then
smeared liberally with plastic auto body filler
and lald on a waxed or paper surface and al-
lowed to harden.

THE ULTIMATE BOOBY TRAF

or

Ammonium Nitrogen Tri-lodide

Every reference I1've read conferning ammohllim nitrogen tri-iodide has
" i i = i [l i r . i " 5
1t as an 1nteresting scilentific curiosity with nn practical application.

"PLNTI L 2

as I call it; being anti any encmy,

1S guaranteed ta be the most

effective booby trap trigger ever discovered,

1
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I gaot Che formula from "Chemical Ma-::q‘ic", ane of the books 1n GHAMI-
DALD'S WONDERFUL ROOK OF CHEMISTRY. ANTT is simply iadine crystals soakod
ln strong ammonia,. The book advisos maKing up Jjust a little kil and dem-
nvqfraulng naw 1k can be sot of© by the touch 6f a feather. You =zee, it
is an explosive. In fack, it's = high explosive; a fulminate!

The reason olher writers have dismissed 1t as having no prPLtJCﬂl Afi—
plication is probably because they don't think along bhe lines of impro-
vised weaponrv. But I do. T made about a Leaspoonful and spread it abkout

an eighth of an inch thick on my work table and let it dry. Then 1 hare-
ly touched it with g feather. Inslead of the snap-crackle-pop effect de-
scribed 1m the book, it was a real explosion, The Lable wag pitted and
my ears rang. Afler having made Far more than required to demonstrate
Lhis amazingly unstable substance, [ was struck by its heretofore unmen—
cigned potential as a weapon.

ITmagine a high expleosive anvone can make and which is harmless while
molsl but devastating when dry. Say you put a moist picce about the sige
ofF a grain of rice into a pipe bomb three faurths full of powder and
then screw on the ¢ap. When its moisture diffuses throughout the pipe,
11 about an hour, it is dry and any vibration will cause it to explode,
thereby igniting the powder. Crushed into a paste; a dollop about the
s17e of a hean on a stick of dynamite, once dry will explode the dyvna-—
mite at Lhe slightest vibration. Such a pipe bomb or stick of dynamite
tnder the car seat of an enemy would have him out of the way an hour
down the road. I'm sure you can think of many other wavs to use it.

To make 1t, all you need is iodine ervstals and strong ammonia. You
can get both from most pharmacies located near hospitals. I would advise
against asking [or both at the same place.

17 vour pharmacist doesn't stock iedine crystals he can arder them
for you at about $£12.00 for four ounces. You might tell him vou are
lenklnm of making up some first aid kits and want to make vour own

tinclure of indine. Four ounces is enough to last you a lifetime.

The strong ammoniz can ke gotten under the pretense of beino a but—
terlly and moth collector. Ammonia in bottles with some cotton on the
bottom kills butterflies quickly. The store ammonia is weaker and the
soap sticks to the scales so strong ammonia is an absolute necessity,

But if you don't want to bother vour pharmacist vou can distill vour
oW from store ammonia in the stlll described further on, Two 28 punce
hmttl?a will pravide 14 ounces of strong ammonia, free from the soap and
gunk in a11 haousehold cleanlng ammoniag.,

Anyway,; to make ANTI, just drop iedine crystals into ten times their
volume of strohg ammonia. & few grains will prove the process, ASter
apout ten minutes soaking, swirl and pour Lhe iodine crystals intno a
cofZee Lilter. Then remove the filter from its holder and scrape up the
orystals and/or paste with a khife or spatula. Crystals are best for
strewing around for people to step or sit on, causing coronaries. Paste
is best for spreading on things and also for stability in the rate of
drying. A small pile of treated crystals drying would set each other off
as thev settled. The paste, however, will drv uniformly and will not go
nfFf because of ibs own weight.

When you have put the ANTI on a board or scme other surface you don't
care about, use the knife or spatula to =separate it inteo tiny bits, Af-
ter an hour's drving just slightly touch one of the particles with a
feather or anything else and you'll get a surprisingly loud explosion,
which will most likely set off the rest if the particles are close to-
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gether.,

ANTT Can be made in a relatively large batch and carried safely. A
good way 1s te cut about a square inch from the corner of a plastic
baggy. Put the ANTI in the bottom corner and rell it up. Then wrap it in
o wet cloth and roll that vp and put it in a whole baggy and roll that

up too. The ANTI could stay that way for months and yet be ready for use
at any time.

RATAWAY - STMPLE MINEFIELD GUARANTEED TO RID AREA OF RATS

When a rat eats of poisoned kait, if sickness follows fast encugh
for him tp make the connection, he can somehow communicate to his fel-
low rats that that food is bad. ANTI has been used to clear an area of
rats, The iodine crystals are finely ground so the ANTI is a paste,
The paste 1is dappled around food, near rat holes, along the floor by
basement walls and wherever rats are known to run. As the rat sets aff
the ANTI, either by stepping on it or touching it with a whisker, he
will be terrified and will communicate this terror to the other rats.

In a couple of days they will all have left. Repeat minings every few
weeks will keep any area free of rats.

THE STILL

If you buy a still from a health food store it will cost you about
$EDQ.DQ. But you can make one yourself out of odds and ends and just
plaln junk for about §7.00 and it will work as well as the expensive

one. Also, all its parts can be bought from your local supermarkst and
hardware store,

Cark Condenaing tube l
|
Plastis bucket |

still

Wikdaw Frams
Hotplate

Cotfee can ®

Bock,
Condensing tube exit

Dutlet tubes

Coliecting bottla

A11 vou need is a one-gallon gas or cooking oil can as the stilil, it-
gelf. The cork for the can is avallable from any hardware store. Then
you will need a roll of plastic electrical tape, an 11 quart plastic
bucket, picture hanging wire, a three-pound coffee can, a roll of three-
guarter inch paper masking tape and about 20 feet of 3/8" cutside dia-
meter plastic tubing from the hardware store and some childs' modelling
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=lay.

First, drill a 3/8" hole through the cork. Then drill two 3/8" holes
in the side of the bucket at the bottom and a quarter of Lhe distance
aruund'frnm each other. Through one of these holes will run the conden-
cser coll tubing and the other will allow the excess water to squirt into
the sink,

Next, take the coffee can and start the masking tape at the top and
make five winds evenly down to the bottom., That will leave about an inch
of uncovered can between the winds of masking tape. Now you will have
the path on which to attach the condensing coil so it winds down evenly
so the distillate will flow freely into the collecting container under
the tubing roming from the bucket. Then take the smallest drill bit vou
can buy from the hardware gstore and drill holes through the masking tape
and the can. Start drilling at the top and drill a hole every six inches
until vou reach the very bottom.

Then cut =several three inch lengthe of picture hanging wire. Start
the tubing abkout 18 inches from one end, bend a plece of wire over 1L
and put the two ends of the wire into the top hole, Pull the wire ends
211 the way in and bend them back along the inside of the can. Do the
same thing six inches further on and repeat until you have the condenser
7nil fixed all the way arcound the can.five winds to the bottom,

About three inches from the bottom of the can, wind plastic electric-
=1 tape around the condenser tubing maybe four of five turns. Just back
tpoward the can, wind ancther section of tape mavbe eight or nine turns.
then begin winding more tape from the thicker part to about an inch be-
vond the thinner part.

Next, place the condenser coil can in the bucket and push the tubing
through the hole in the bucket's side. Pull it through until the taped
part clogs the hole. When the bucket is full of water, pull the taped
part further until no water leaks out arcound the tubing.

Now set your hotplate near the kitchen sink with the plastic bucket
beside it with the water wvent hole just over the sink. Stick the top
end of the tubing just through the cork and press modelling clay around
1t to stop any fumes or steam from leaking out arcund the tube,

Now pour two 28 ounce bottles of household ammonia into the can and
put the cork in tightly. Turn on the hotplate just past MEDRDIUM and wait
untll you smell fumes coming from the end of the tube hanging down into
the wollecting bottle on a stool by the sink and directly under the
bucket. Before filling the bucket with water put a rock or other weight
inside the Can lest the air in the condensing coil tilt it once the can
and bucket are filled with water.

Cut off about two feet of the bottom of the tubing and stick an end
into the fawcet. Wrap a plastic bagdy around the fawcet and the tube.
Secure the tube by wrapping plastic tape around the fawcet, the baggy
and a3 bit of the tubing. This will keep the water inside the tubing.

Since you will be dealing with ammonia you won't want to stink up
the house. Take yvour 3/8" drill and make a hole through the frame of
the nearest window and stick an end of the spare tubing through it.

This will lead any stray fumes outside and when not in use, the hole
can be covered with a small bit of tape and should not be noticeable,

When vyou smell the fumes coming from the end of the condenser tube
£i11 the bucket with cold water and turn on the water fawcet just
enough to compensate for the amount of water spurting out from the bot-
tom of the bucket inte the sink. You must do this to keep cool water in



the bucket, otherwise the water in the bucket would heat up and would
not condense the steam and ammonia gag coming From the still.

When the action has started make sure the condensing tubke end is 1n
the collecting bottle along with an end of the tubking leading outside.
Press modelling clay around the twa tubes so no fumes escape into the
kitchen. Now vou are ready to distil the ammonia. '

By the time yvou'wve finished setting up the ammonia should be about
ready to boil. Zotually, ammonia is 3 gas which has combined with the
water. The water has to boil sc it will come over with the ammonia.
Utherwise, the ammonia will just leave the water and pass through the
tube to the putside. But with the water at a good boil, the ammonia
will come over with it. When the collecting bottle is half full, stop
Lhe process, Take a cautious sniff of the open collecting bottle and
vou'll naotice it is much stronger than the original. Smell what is
left in the still and you will see there is hardly any ammonia smell
at all. So you have not only condensed the ammonia into one guarter aof
the original amount of water but yvou'wve left the soap and other gunk
behind. Wasn't that fun? '

You can use the same still to take alecohol from wine, which then
makes it brandy. You can also pour in rubbing alcohol, which is 30%
water and take out nearly pure alcohol. When working with alcohol you
mast realize that it beoils at 173 degrees F instead of 212 as does
water. So when vou want alcohol vou use a Kitchen thermometer stuck
in the mouth of the still. When the thermometer registers 173 degrees
nr slightly higher, put the cork and its tube in the still and turn
the heat down slightly so the temperature doesn't rise.

The alcohol should come over in a pretty steady flow if vou have
the heat adijusted to the point where it is above 173 but below 212.
When the flow just about stops vou will get nothing further but drops
of water, which you don't want so stop the process.

You can make this still in a few hours and it will last indefinitely
wikth minor repairs. Once you've learned to use and adjust 1t properly
tey £i111l your needs, it will be 3 handy and reliable tool.

I'IRE GRENADES

Molotov coctalls have a way of being bulky and hard te throw far or
actturately. The use of lightbulbs as fire grenades gives vou longer
range and accuracy They are simple to prepare and more sturdy than You
might realize. Their size zlso permltﬂ one to carry such a weapon 1n a
pants pocket if concealability is 3 consideration. Their availability
is universal ond one who saves his standard light bulbs after they've
burned cut will have a good supplv in a short time.

Using a standard light bulb, pour in four ounces of gasoline. lUse no
more, since, if the bulb is full, it may not work. Gasoline does not
burn; it is only the fumes that burn. Therefore, if you £111 the bulb
completely, the 1Lqu1d 158 apt to put out the flaming cotton fuse. But
if vou allow for an air space, fumes will ke released on impact and the
gasoline will work as it is supposed to,

For more sticking effect, vou can mix the gasoline with half roof ing
Lar or crank-case oll. Chaln—EaW 0il increases the burning rate. But,
for all intents and purposes, plain gasoline will serve,

To make the fire grenade, first treat the bulk as if you were making
a chemistry flask, page 7. Then £i11 it with the combustible liguid and
stuff a piece of cotton into the hole tight encough so it won't £all out
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bitz loose cnough for the Iiculd to soak the btop part and act as a wizwe.

711% the bul® so the witk i3 saturated and ibk's
a good carrier is o
the bottom of the can
enable you to carry the greande in a pants or jacket
1ts breaking.

have one target,
paper towling in

1f vou just
Pak 3 layer of
ian,. ~his will

~rclket without fear of

AMMONIUM NITRATE

Some Militants who don’t have much dy-
namite use ammonium nitrate. This can be
bought by anyone at $3.75 for an 80 pound
bag. It is a fertilizer.

Ammonium nitrate explodes at rates up to
14,000 feet per second. It is roughly com-
pared to dynamite having 60% nitro.

The fertilizer grade Militants use is mixed
with motor oil at the ratio of one pint of oil
to 8% pounds of ammonium nitrate. This has
o be detonated with a stick of gelanin dyna-
mite.

Purificd ammonium nitrate can be deton-
ated with a4 number six dynamite cap. The
pure stuff can be bought ar chemical sapgply
houses or the fertilizer grade can be purified
with distilled wood alcohol.

Put several pounds of fertlizer prade am-
monium nitrate in a pan. Pour in enough
wood alcohol (methanol) to cover the feru-
lizer. Then stir it until a lot of it has dissolved.
Next, let it set a few minutes to allow the im-
purities to settle to the bottom aleng with the
undissolved ammeonium nitrate.

Another pan 1s ser on some pieces of dry
ice for the next step. Dry ice can be found in
the business section of the phone book under
“Dry Ice.” Locker companies will sell it to
anyone, cheaply and in small amounts.

The dissolved ammonium nitrate is poured
into the cold pan. This is done carefully so as
o leave the impurities and undissolved am-
monium nitrate behind,

The dry ice causes the purified ammonium
itrate to precipitate out of the solution in
crystals. When no more crystals are formed
they are removed from the alcohol.

ready to light.
Campbell Soup can,
Co aclt 3s a cush-

The alcohol is then poured back into the
other pan and stirred to dissolve any am-

monium nitrate left undissolved. After setting

a few minutes the solution is again poured off
the dregs and the dregs are thrown away.

When the last batch of crystals is removed,
the alcohol can be stored and reused.

The dry ice is simply frozen carbon diox-
ide and its fumes are harmless unless they are
enough to replace the air. Don't handle the
dry ice with your bare hands as its cold will
cause blisters.

In order for pure ammonium nitrate to be
detonated by a dynamite cap, it must be very
dry. Spread it out under a heat lamp or in the
sun. When eomplercly dry, store it in tightly
closed plastic bags.

Nurs, bols, nails, =z,

[

i .
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Wadding w-djin; \ ("-—’-J
FDUGASSE Explosive

This is like a big shotgun or the old-fashion-
ed blunderbus. It is simply a pipe with a cap
on one end drilled for a fuse. It is stuck in a
tree or lawd down. If you hold 1t you'll be
kicked a mile.

When the fuse is put in, a couple of inches
of gunpowder is added. Then some cotton or
paper wadding is pur in and pressed down
gently but firmly.

Next, some nuts and bolts are poured in
and some more wadding is tamped in to hold
them in place.

The fougasse doesn't have much of a range
but it is hell on a crowd or down an alley.
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EXPLOSIVES

INTRODUCTION TO PRIMARY EXPLOSIVES

Exploalves are rubstances shich' undergc a rapid chenieal
change to produce large amountd of gases, Sinece the reaction
1z exstherzls, that is, a resctlon which releaszes heat, the
Ezaes ETe expanded, produocing o etill mere fo-~caful explesion,
Explosives arm clazsificd as eicher low explesives or propel-
Lanss, or high expleaives, ths dilference being in the wey
they funsticn. Low explesives burn ard are set of” with a
fusa. The explosicn results “rom the burstirg of the cEsing
n which they zre held,

High esaplosives detorate, which Lls & much more rapid
chemieal change then buraing. Although detonation is ususLly
eéccorpanied by a flame, it im not a burning process and =ome
high sxplesives do not contain exygen. Under ndgh sxplosives
Erd two subclassss: primary or initiating, and secondary,

cecondary high explosives are sen of by shozk, this generally

bteing provided by a blasting cap, They are generally much
less sensitive and wore powerful than primary explosives and,
because of these proparties, are used &s the main blesting
charzge in most :noustrial tlasting oparstions,

Fricary hign explosives will turn an ignition ictao a
cetonstion, and some promary explosives ars used in blasting
FARE Lo eeL off secondery high expleosives, hence the name
initimting, Prinary explesives sre mush more senaitive than
secondary explosives end much more cmrs should be used when
Working with them, Included in this booklet are the prepara=
tiens ol mercury fulminace, lead azide, ard saveral orizing
mixtured; these explocslves wers cheosen becauss they are the
most widely used in blasting caps,

Sepa of the ¢ompounds and some of the chericals used in
thelr preparatiors &re very dangerous, Wa sugeeést thet vou
always use the proper safety preceuticns wher warking with
any chemlcala, This bockler i1m publishad gtrictly for ecu-
cational purposes, Any person naking the carpiuncs using the
procedures in this bocklet should keep in mind that TUESE

CHEMICALS AND COMPOUNDS ARE CANGEROUS, and the author cannot
ke held reaponsibles for sccidents arising from the prepara-

tlon of these compounds, Any inexperlenced per=on should
#aek the gulcance of a cheristry teacher or other qualified
pereon before attempting the preparation of these compounds.

MERCURY FULMINATE

<N many stm.es thsra ars lawsm perLaizing to the meking,
Storasge, and usm ol sxplosives, Before attanpting to maks,
Uke, or store any axplosives or dangerous cheaicals, you
should ebtein permission from your state, lopel, and any
other authorities whieh may have conbrol over them.

Mercury fulminate was the first primary explosive to be
used in blasting caps and ia still ueed in fuss-typs blasting
caps, It has a chemical foraula of K !ﬂtH]z- 1t is & fairiy
Bsnaitive primer and is sanily ﬂlhﬁﬂlélﬂ by flams or shock,
Ite preparation requires highly purifiesd materisle and 4n cur
laboratory tesie only reagent grade matericls wers used. It
is prepered by adding metalin mercury to nitrizc acid, Ln which
it disaglves, then resctiog tha acld solutlon with athyl
aloohal. All the remetiona mrs axothermic but, io guantities
a8 amall es the one to be described, mo cocling im nacessary.
For this resson, merouwy Mulminate should never be prepared
in a larger guantity than the one in the praperation,

Marcury fulminate f{z m white to grey cryetsilins solid,
wndeh i only slightly soluable in water, and im nonhydrossople,
It explodes at }50-1560° (all tamperatures in this booklet are
glven in the centigrade scals)., It nas a detoneting rate of
L,000 meters per second. Mercury fulmlnate can bescoze dead

Presped; that is, compacted to & density mt which 1t ear no
longer be cetonated by [lawe., Mercury fulminate should
always be stored in water te avold any decompesitions, It
should mlsc e Xept out of the light and xept scol,

Freparacion of Mercury Fulminate: Flve grums of meroury
is udced t0 55 grams of concentraitmd nitric acid (70€ concesn-

trated specific gravity 1.42) 4in a 250-m1., bosker. Ths
mareury will usunlly begie to dissclve, giving off red Cumes,
This preparation should ke carrled our cut-decrm or undsr &
bood since the fumes sre nitroger dioxide mnd are dasdly
polsonous, Il the marcury does not dissclve or if it dosa
ot completely dissclve, thw beaker should be heated gently.
ATter it is dissplved, transfer the acid solucion to a L,000-
ml. beaker containing 50 grams of sthyl slcohol, A& m™eactinon
will teke place evclving white Tumss., Tn ocheout 5 minutes the
reacticn will stop and the mercury fulminate 15 “1ltered out.
It should be washed withk distillad water several times to

remove the aecld, It 48 then set out ho dry to be used or
pliced uncer weLer and atorec,
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LEAD AZIDE

Laad azide 13 a scmewhet lesa sensitive initiator than
aarcury fulminate end ls & much more effective initlator
than that explosive, Ites chemizel formula iz Fb {Hj}g. It
'8 made by reacting solutions of lead acetate and sodium
dzide together, and the reactlon ia endothemmlc,

Lead azide 15 a white crystalline so0lid, practizally
insoluable in water, and nonhydroscopis. It detcnatas at
383%; and, because of this higher detomating temperastura,
lead azlde 12 not mlways detonated by the end spit of a
safety fuse., In storing, lead azide should be kept cool
and eway from heat and light.

Preparation of Lead Azlde: 8ix grams of lead acetats
is dissolved in 300-ml. of water at 70° irn a 4L00-ml. beakar
anc is poured into a 600-ml, beaker contalning 10 grams of
fodiun azide dissclved in 200-ml., of water at 50% nnd
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ful ss & nurber & and; of course, is used for setting off
lecsa sensitlve explosives such as starch nitrate, It con-
tains ,2 grams of the 80,/20 mixture and ,B grams of penta-
erythritoltetranitrate, This cap hes approximately the same
power a&s 2 grams-of the 80,/20 zercury fulminate-pctassium
chlorate mixture. It might be noted that differert explo-
2ive companies will use different primary and booster explo-

eives, such a5 diagodinitrophencl (DDNF), manitol hexanitrata,
trinitrophenolmechylnitramine (tetryl) and eyeclotrimethylene-

nitramine (cyclonite) toc name a few. The explocives mentioned
abcve are most suited tc mmateur use and are appreximately
the sameé strength as the commercial blasting caps,

A epuitable blasting cap for detonating dynamitas, which
i3 easlly prepared from ordinary materials, consists of an
empty 22 shell [the long rifle slze) which 1= Mil1led with
the B0/20 mixture. The shell will hold about .4 grams of
thias mixture which willl detonate most dynamites, Fuse for
this cap can be easily made by filling an crdinary plastic
etraw with a 80/L0 mixture of potassium nitrste and brown

stirred. A white golid will immediately form which is sugar, respactively, Other mixturas, such ad 70/30 and

filterad and allowed to dry ¢completely. Lead azida should 75/25, may also be used, The mixture burns very s=lowly, but

not be Etored under water because of ite crystsallizing 81l fuses to be used in connection with explpaives should be
proparties, tested by burnlng a _short lenrkb hafora wiaine, . The grras . ___

FRLIMING MIXTURES

In modern blasting caps, mercury fulrinete is mixed

+ith potasalun cghlerate, Thie mekes the explosive cheaper
46 woll as more powerful, The two moat ccomonly used

formulas are £0/20 and 90/10 mixtures of mercury fulminats
and potassium chlorate, respactlvely, Thes B0/20 mixture
has slmost completely replaced the others. FPotassium per=-
cnlorate may be used instead of potassium chlorate in an
B5/15% mixtura,

One of the main disadvantagea of using mercury fulminate
&8 an inltistor 1s its tendency to become dead pressed. Wix-

ing lead aside and mercury fulminate together in a 3 to 1
ratlo, raspectively, eliminates the possibility ef 1t becom-
ing dead pressed and also insures that ths lead sside will
detonate frem the end spit of & safety fuse. This mixtura

ahould naver be placed in a copper tubed tlasting =ap.

TAE PREPARATICH OF BLASTING CAPS

Blasting capa fcr the purpose of Initiating high explo-
glves, consist of & copper or aluminum tube wnich is eclosad
2% ooe end and Filled with & certaln amount of primary ex-
ploeaiva and sometimes a boostar explosive. The other end is
left open to receive the gafety fuse which is placed in and
crinpted prior to usa or, in the case of an electric blasting
cap, an ignitor assembly consisting of an igniter wirs which
glocwa red hot when a current in run threough it, an ignitor
compound te help ignite the primery explosive, a rubber cap
which 1a crimped into place to protect the cap from watar,
and leg wires which are connected to the main firing line.
The tube usually has &n inslde diameter of 3/18 inch, and the
length is determinad by the amount of explosive which will ba
contained in it. Whether the tube ia copper er aluminum

cepends upon the primary explosive to be used, Lead szide
should never be used in a blasting cap that has a copper tube

for tha container, Thie is becauss of the formation of copper
aside which 1s a very sensitive explosive. The amount of
primary explosive used depends upon the explosive to ba deto-
nated. Blasting caps for detonabting dynamite centain .5
grams of the 30-20 mixture of mercury fulminate and potassium
chlerate, Electriz cape are ratesd by the numbers 6 and 8. A
nuwber & cap contains ,2 grams of the 80/20 mixture and .4
grams of a booster explosive known as pantaerythritoltetrani-
trate [sbbrevisted PETH). The purpose of using a bcoster
explosive 18 to reduce the arount of primary explosive needed
in & cap, thereby reducing the dangeres involved in handling
tha capa eince it would be lesa likely to be set off from
scoldental shock, Bocater explosives are gscondary class

high explesives but are oore sensitive than the onee used in
the main blasting charge, A number & cap is twioe as power-

will it cver the shell and masking tape should be wound a
the way up the straw, Tha zape will keep the sxplosive fr
bedng set on fire by the fuse, Usually aboub two thicknes
ef masking tape will prevent this. Por larger caps, coppe
or aluminua tubing can be used. A3 stated before, the tub
should be 3/l6=-inch inside diameter and nbout l/i-inch out
diemeter. It i3 necessary tc experiman: toc get the right
lergth for the particular emcunt of primary explosive to b
uand, Always allow at leass 1/2-inch to receive the asfet
fuze or, if you wish to make yecur own fuss by the method e
tioned above, this distance may be filled with the fuse pc
der. This will als¢ prevent the primary explosive from

falling cut until the cep is used. To seal the other snd
the cap, the best méthod L3 to press wax in it. It i

advimable never to crimp this end or any other part of the
cap except for receiving the safety fuse (i uszed]). For t

type of cap another fuse may alsc be used whicn will ©it ir
the cap. To make it, 2 small plecs of cotton string 1s coa
with & wet mixture of potassium nitrate 75%, e¢narcoal dust
sulfur 9%, and dextrin 2%, by running it through the miztur
This 1is allowed to dry thorcughly, Tt is then covered with
twe thicknesses of masking tape, and the burning rate ia
tostad s before. This is 8 much fester burning fuse than
the ona usad bafore and alsc produces lesa smoke. To Becu:
it to the blasting cap, wrap 8 small piece of Gape around
both, It 1s very importent to meke sure tha fuss is seate!
snugly BEgainst the primary explosive,

PRIMING EXPLOSIVES WITH ELASTING CAPS

There ara three penersl methods of attaching the blasi
ing cap into the explosive cartridge and any of tham are
aultable, provided that the cep is securely held in place
inside the certridge so that it cannct be accicentally pull
from it. In wet conditions, the attechment must be water-
proaf.

In side priming, & hole ia punched in the side of the
cartridge and into the explosive sc that the cap will be ir
the canter of it. The bualness end of the cep should be
always pointing in the direction of the reat of tha cart-
ridges, Lf any. The businsss end 1s the end contalning thi
explosive or oppoalte the end that recelves the fuse. The
cap may be held in places by wrapping over the hole with
electriclan's tape,

Bottom end priming 4s probebly ths most satisfactory
for getting the most effeclency out of the sxplosive since
it confines all the explosion gaases until ths entire char
has detonated, A hols should be placed in the center of =zl
and of the cartridge to & depth that will conline the expls
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slon of the cap into the explosive and will not permit it to

merely blow the end off the cartridge. Tape should be placed
around the bend in the fuse to hold the zép in the explosive,
Since the fuse must ba bent sharply back arcund the cartridge,
the plastic straw type fusa cannot be used and care should Le

taken when uaing eny type of fuse that it is not bent =0

sharply that it bresks the powdsr core,

Top end priming ls2 usuzslly the szslest when blasting with

fuse-type blasting capas. Az in primlng with the bottom
method, a hole 1s placed in the center of the end of the

cartridge to the propar depth and the cap i3 placed in iz,
The fuse 15 than brought to one side end tied with string or
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ssnsitlvity tc impact and heat, thermal and other deccmposi-
tiorna. BErlsance, as discussed before, would be wanted in
nard rock, underwater, and in most military applicaticns, or
wheneaver a shattering effect is desired, An explosive with
low brisance would ba used In sand or eoft rock or in mining
oparations when large clunke of ccal are warnted, Heat In
mining operaticns is not wented simce it could ienite explo-
aive gesges in the mine, Ammoniuz nitrate dynamites are
commonly used or dynamites containing lerge amounts of a
cooling ingredisnt such a3 scdium chloride, BSuech fxpleosives
are known as permissablea, Eigh heat and high brisance ceem
to run together and generally when heat produczing ingrediants,
asuch as aluminuwn dust, are added, the brisancs is increased,.

taped acrosa the bottom of the sartridge.

The cheapnese and avallabllity of smmonium nitrete hes
brought into use many cap Llnsensitive explosives, such as
amroniur nitrate-fuel ¢0il mixtures. These explosives are
too lnsensitive to be sat off by aven a mumber 8 blasting
cap. In order to detornate them & booster charge 1s naedad,
This consista of a highly brisant cap sensitive explosive
such &8 blasting gelatin or gelatin dynamite, These explo-
sives ars placed in the bore hole rext to the other explo-
sives and the tlasting caps are placed in them.

INTRODUCTION TC HIGE EXPLOSIVES

Explosives are substances which undergo a rapid chemical
Since the reaction

change to producs large emounts of gasses,
ia an exothermic ona, a reaction which releases heat, ths

ga=zses gre expanded, producing a still more forceful explosion,
Explosives are classified as either low explosives cr propel-

lante and high explesives, the difference being in the woy
they function, Low explcsives burn and are sek off with a

fuze,
in which thay ara held.

High explosives detcnate, which 1s a much more rapid
chemical changs than burning.

high explesives do not ccntaln cxygen.
ere two sub clssses: primary, or Initiating, and secondary.

Primary explosivas will turn into a detonztlon and some primary
explosivee are used in blasting caps to set off seccndary high
vapzlopiyegdher n. sra peme i piriendve ) o Exppnl as, nf thess e

lasd azide and marcury Ffulminate. Seecondary high axploaivas
are set off by shock, this generally besing provided by a
blescting cap. HNitric esters and tha other high explosives
discussed in this booklet sra secondery high expleoaivea, If
you wish to make blasting capa to set them off, Ees our
booklet "The Preparation of Primary Explosives and Blasting
Caps" which glves their complete preparationa, It might ba
noted that, although secondary high explosives are generslly
sat off by ahock iFf dgnited in sufficiently large quantitics
and after burning for some time, they may eventually build
up enough heat that the explosive wlill be ralsed to its
detonating temperature end, of course, go off.

High exploaives, becauvae of their detonating rates
ranging froa under 2,000 to H,100 maters per seccnd, are
vary brissnt. Brisance is defined as the shattering gquality
in an explosive., This quality is wanted when the explosive
is being used in blasting hard rock or penstrating armor.
The more brisant explcelves are pure nitreted orpganie
mataripls such as eyclenite, trinitrotocluena (THT), or
blasting gelatin, The lesa brisant ones ars explosives
such ag ammcnium nitrate or mixturss of nitrated and non-
axplosive ingredients such as dynamlites. Thess explosivea
are used in blasting sand or when a great deal of push-type
powar i3 wanted., Oalatin dynamites, the mest brisant in this
group, are brisant enough tc be usad in most hard rock or
inderwater applications, The valosity of these explosives

can be varled by the gramual sise, coarser dynazites being
issa brisant,

Whan choosing the right explosive for a particular job,
the following propertiss should be taken into consideration:

brisance and heat, necessity of resistance to moisturs,

The axplosion results from the bursting of the casling

Although detonation is usually
sccompanied by a flame, it 1s not & burning process and a few
Urder kigh exploaives

Resistance to moisture would be needed in extremaly humid
regiong or under water,

ammenium nitrate, could not be used unlese protectaed.

Hydroscopic exploaivaee (a hydroscopic
substance 1= ons. that absorba moisture from the air), such as
Thermal

decomposition muet be taken into secount when using or storing

the exploaive at high temperatures. Glysercl trinitrate is
very seansitive at hligh temperatures, especislly if there im
any acid laft in it. Most nitreted organie explosives give
of f fumea when de¢cempesing., VWhen this is nctlced, tha
explosive should be destroyed as it has beccma axtransly

sensitive,
when the explosive will be subjected to mxtreme shock as in
tha casa of a shell fillar, Obvicualy dynanites could not
be used and instead trinitroteluene or ammeonium picrate may
be used.

The first explosives to be discussed will be pitrated
organle compounds. Some of these ccapourds and soms of the

chemicals used in their preparstions are very dangerous. We

suggest that you alwsys use the proper safety precautions
whan working with any chemicals, 28 booklet ia publishad
ptrictly for educational purposes. Any person meking the
compounds ueing the procedures in this booklet should keep
in mind that THESZ CHEMICALS AND COMPOUNCS ARE DANGEROUS,
and the author cannot be held reaponaible For accidents

arising from the preparaticn of these corpounda. Any

inexperienced parascn should seek the guldance of a chemlstry

teachar or other qualified person before attempiing the
preparation of thess compounda, In many states thora ere

Senaicivity to impact mast ba teken into accocunt

laws pertaining to the making, storage, and use of explosives,

Befors attempting to make, use, or store any explosives or

dangerous chemicals, you should obtain permission from yvour
atate, locsl, and any other suthorities which may have
gcontrol over them,

NOTES TD PREPARATIONS

All the nitric esters in this booklet sre prepared by
adding thes organle substance to mixed nitric and sulfuric
acics, scoetimes called nitreting acid. The acids and
organics used in our tests wera of reagent grade quality,
and wa have made no tests to determine how well mny other
gradas would work, Both the azids must be concentrated,

The nitric acid should be approxicately 09-70% with a speel-
Tie gravity of 1.42. Tha sulfuric acid should be approxi-
mataly 95-08% concentrated with a speeific gravity of 1.84,
The mixing of the acida and the additicm of the crganie
substancas ars both sxothermic reactions and a ccoling sya-
tem 18 needed to keep the mixtures froz building up tco much
heat in the course of mixing. Tha following eystem may be

weed in sach of the preparations provided the quantity of
chemicels is no larger than that described in ths prepara-

tionj larger gquantities wlll recquira larger cooling systems.
A foll pie pan, about nine inches in diamater and ons and

one-half inches deep is fi1lled with ice and the space betwessn
the ice particles is filled with water. 3Salt may be placed

on the ice, Lf desired, for greater cooling. The beaker ls
Fléced in a hele in the middles of the pan,

When the liquid nitrates are poured into weter after
their treatment with the zcida, tha acids should dissolve in
the water, the nitrate wlll collect aa 8 white or clear ir=-
solunble liguid at the bottom of the beaker, For filtering
glycerol trinitrate, all that is required is a piece of cloth,



POOR MAN'S JAMES BCND Vol.

ethylans glycol cdinitrate will sozetimas reguirs & piece of
Tilver paper since it 1s not as dense as the glycerol tri-
nitrete. Starch and cellulose nitrates may bs filtered with
¢loth, Beth the cloth and filter paper should ba changed

after a few filtarings. For the neutralization of tha acid

remaining in the compounds, the following solution should be
used: ten grams of socdlum carbomate or biecarbonate, sodiux
carbonate 1s scmetimes referred to as sal soda, s dissolved
in 600 ml. of water at 50-70%, All temperaturss in thia

bocklet are given in the centigrade scale. This solution ls
placed 4n either an 800 or 1000-ml. beaker. Tha measursment
of the water for the solutlon nesd not be exsct and the

Eradustions on the side of the beaker are exact snough for
tnis purpcan.

OLYCEROL TRINITRATE

Glyearol trinitrate is one of the moat important indus-
trial explosives because of its use in dynamites znd doubla
base powder, the propesllant used in guna. Although it ia
commonly called nitreglycerin, it is, of ocourse an saver of
nitric ecid, and not a nitro compound. Since this is g

esclentific publication, the compounds will be referred to by
their correct chemical names., Glycerol trinitrate has a
epecific gravity of 1.60 at 159, Its chemical formula im
ﬂjHﬁlﬂﬂﬂz}B. Ita structural formmula 4a:

H ~ONC,
2

EH -ﬂﬂﬂz

Hz-ﬂmz

The squation for its decompositien im:
kCyHe (ONOZ) 3 = 6Ng-12005=10H50-0,

Am you oan see by the equation, glycarol trinitrate has more

than enough cxygan to completely oxidize all of its oxidiz-
able elemants, This 13 called a positive oxygen btalence,

which accounta for the fact that glycersl trinitrate is one
of the most powerful explosives known., It has & detonating
rate of approximately 7,700 meters per second.

Ulycerol trinitrate is prepared, a= ars the other
nitric estérs in this bogklet, by the action of nitriec and
sulfuric acids on whatever organie substance is to be
nitrated, The nitriec seid is used to impart the OHO, group
while the sulfwric acid abscrbs ths water formed in ths
reaction to keep it from diluting the nitrie acid. As ex-
plained before, the reaction is etrongly exothermic and care
must be taken that the temperature does not rise high snough
to decomposs the compounds, BSince the temperature has a
direct bearing on yleld, it should not be mllowed to excesd
259, whereas J0° 1s the upper limit., If the temparature
rises above 309, water should be pourad into the beaker in
which it ias being prepared; this ia why the eaker is larger
than the mixturs., If a larger quantity is to bs prepared,
the chemicals are merely increased proportionately; however,
larger mixtures will develop more heat in proportion to
larger ornes, end this must be taken into account in deter-
mining the alse of the cooling apparatus, Ancther point
about larger nitration mixtures ie that whils, if the semp-
erature cf a emall mixture rises-toc high and decomposas, it
will only beil and produce [umes; whereas, & larger mixture

may produes snough to cause the detomation of whatever glycerecl

trinitrate may have formed, If any mixture, large or small,
gets out of hand, pour water into it or leave it immadistaly,
The red fumes formed are nitrogen dioxide which is deadly
poleonous, 8o do not come back into the reom until the fumes
Are Foné.

Preparation of Olycerol Trinitrate: Forty-threa grams
of sulfuric acid and 21 grems of nitric acid are weighed out
in m 250-nl. beaker and placed in the cooling system, and the
temperatures is allowsd to drop to 209 or below, Ten grams of
glycerine is now added, either through an syedropper or a
separatory funnal, =lowly snough that the temperasure dces
not rise mbove 25%, and preferably stays as far below 259 as
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i8 prectically posslble. Whan all the glycerin has been added,
the mixcture is allowed to set for at lseast 15 minutas more,
The mixture 15 now poured into elther an 300 or LCOO-m1,
beaker containing 600-ml, of water, stirred for a few minutes,
then filtered, The glycerol trinitrate is now tronsferrad

to a beakar comtaining the scid neutralization eelucion, and
left for 5 minutes, then filtered again. It 1s now given a

PH test, I acidity shows up, the acid removal process ls
repeated; il not, it i3 treated with 500-ml. ol water at £0-

70% to remove the last traces of alkali, It 43 now ready to
ba botzled or used.

ETHYLENE GLYCOL DINITRATE

Ethylene glycol dinitrate is another important ritrie
eatar, It is used in combiration with glycerol trinitrate

in dynamites to reduce the freezing peint of the latter com-
pound, usually in about an £80-20 mixture respectively, This
mixture may be used in place of glycerel trinitrate in the
dyramite [ormulas glven later. Ethylens glycol dinitrate is
commonly abbreviated ECDN and it ip often referred to es
nitroglycol or glycol ciniurate, both in errcr. Ethylena
glyeol dinitrate has a specific gravity of 1.496 at 15°, Ite
chemical formula is CoH, ONOz}p.  Its structural formula is:

Ho = ONO2
Ths equation for itas decomposition is:

Ap you can see by the squation, ethylems glyccl dinitrate

has a neutral oxygen balarce; that is, it pontains the axact
amount. of cxygen needed to oxidiee its carbon and hydrogen.
Ethylens glycol dinitrate, as coss glyecerol trinitrate, glves
headachas teo pearsons who breathe its wapors or absorb it
through the skin., Headaches caused by asthylane Elyenol
dinitrate are acquired faster and ars more violenmt, but

shorter in duration than thosa caused by glycerol trinltrate.
It should be noted that ethylens glycol ginitrate is much
more polsorous than glycerol trinitrate, and gloves should
always be worn when working with it.

Ethylene glycol dinitrate ia mads in the usual manner of
adding the organic substancs to nitrating acid, The reasction
in this case-is much more exothermic than betwesn glycerin
and the scid; and, of courss, the ethylene glyecol should be
added mach slowsr.

Preparation of Ethylene Glycol Dinitrate: Forty grams
of eulfuric acid and 22 grame of nitric acld ere weilghed out
in s 250-ml. besker and are placad in the cooling system.
After the temperature has dropped tc 20° or lower, 10 grams
of ethylens glycol is added, This 1s done slowly encugh
that tha temperature does not rise spbove 259, The mixturas
is allowed to sst for at least 15 minutes after zll the
ethylene glycol has been sdded. The mixturs ia now poured
into a beaker econtaining 500-ml. of water and 1is stirred for
a short time, then filtersd, The nitrate is now transferred
to & heaker containing the acld neutralization where it is
left for 5 mirutes. After filtering, ths compound should be
given a pH test, If acid showe up, the compound is washed
in another esolution; if not, it i= weshed in 500-ml, of water
at 50-70° to remove the alkali. This washing shculd be
gontinued lor § minutes after which it is used or bottled.

CELLULOSE NITRATE

Cellulose nitrate i1s ancther vary izportant nitrie
aster. It is used in double and single base powders and in
blasting gelatin and gelatin dynamites, Sincs the corrasct
foraula for cellulose is not known, it 4s not kmown how many
nitrate radicals a single moleculs of zelluloss nitrate eon-
tains, 8o the name of cellulose nitrate i’ not chemically
correct; howsver, since ths correct name for it 18 not known,
cellulose nitrate is generally mccepted, It is scmeatimen
srronously called nitrocelluloss, Cellulose nitrats is rated
by the per cent of nitrogen it contains, 14.14 baing the high-
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#5% possible nltrogen content for cellulose nitrate, thecrsti-
cally.

In the preparation of cellulose nitrate, not toco much
heet is liberated when the cellulose is added to the acidag
and, since the quanticy of eallulose in this preparation ia
small, 1t may be added all =2t onca.

Freparation of Celluloss Hitrate: Thirty grams of sul-
furic acid and 15 grams of nitrie ameid, which has been diluted
with L grem of distilled water, are welghed in & 250-ml.
beaker. It 1s now placed in the cooling syatem and cocled to
259, One gram of cellulosa [cottom) 18 now added to the
acids. This is allowed to sst for one hour, The calluloas
nitrate and scid are poured lnto a beaker containing 600-ml,
of watar, Thias is stirred for a short while, than filtered.
The pellulose nitrate is then heated at 809 for 4 minutes In
600-m1, of water, If a pH teet showe acidity, the process is
repesated; 1f not, the excess water is pressed cut and thas

cellulose nitrate is apread out %o dry completely. It is now
raady =Tc be used,

STAROH NITRATE

Sterch nitrate was used in the [irst world war in hand
grenades becsuse of g shortage of toluene which is necessary
to produce trinitrotoluene. Starch nitrate may be detconated
by a number & blasting cep

and a8 is obwlous, starch nitrate ls
rather insensitive to detomatlon in compariscn with the other
explosives in this booklet, Starch nitrate is commonly, but
erronously, celled nitrostarch. Tt &s not a devinate single
compound but a mixture of starech nitretes of differont deagrees
el anltration. Starch nitrate is rated, as is cellulose
nitrate, by nitrogen content; 12,5 baing a good nitrogen
content for starch nitrate. To make & larger quantity of the
compound 1s sasily done eince the additdon of stareh dees not
causas the temperature to rise much.

Preparaticn of Starch Nitrate: Forty-eight grama of
pulfuric acid and 25 grams of mitrie apid are mixed in a
250-z1, beaker and placed in the cooling system. After the
acid mixture has reached a tamperature of 200 or lower, 10

Erams of starch Lls slowly added, not allowing the tamperature
to riss above 259, After all the starch haa basen added, the

mixture is allowed to set for )0 minutes. The mixture im now
poured into & beaker ¢ontsining 600-ml, of cold water, and
stirred for several minutea, The smolution im now filtered
and tha starch nitrate 18 placed in the acid neutralizetion
golution and left for £ mioutes. Afuer flltering, the com-

pound is given a pH test and either treated again for acid

or placad in 600-zl. of water at kD=00° for removal of alkali.
It is very important that the compound is ridded cf the last
traces of acid for it to perform properly. The ccmpound is
now spread out to dry complstaly, after which time it is ready
to be used.

STRATOHT DYNANETES

Group I
Dlyesrol Trinitrate 20 25 30 A0 LS S50 &0 7%
Sedium Nitrate 70 %@ &2 45 5 30 20
Wood Meal 0 & 8 5 20 20
Starch 50
Kieselguhr 25

droup IL
Olycerel Trinitrate 20 23 25 30 LD 50 556 &O
Fotasaium Nicrate 70 L)L 47 61 &3 23 20 15
Wood Mesl 10 3% 8 9 17 27 4 25
Aluminum dust 20
Saddum Chloride 20

DT NAMITES

Dynamite was the first high explesive used for blasting
and is etill the main high explesive for commercizl purposes,
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The first dynamite, made Ly Allfred B, Kobel, wes a combina-
tion of glycerol trinitrate and keiselguhr, a varisty of

diatomasacious earth, &s a desensitiser, This compasicion
ie shown in Group I, This dynamite, cslled guhr dynamite,

has whet is known as &an inert base. That is, the abscrbent,
keiselguhr, doea not chemliecally changes when the cdynamite 1a

detonated, which means that the dynamite 1s not too powerful,
The other dynamites contaln sctive hases which consist of

wood meal as an sabsorbent, fuel, and an oxidizer to oxidize
it, The strength of a dynamite ie® rated by the total per=-
cantage cf glycerol trinitrate in the dynamits. OGroup II
gontalna potassium nltrate az an cxldlzer, which i3 less

hydroscopie than sodium nitrete that is used in Croup I,
The properties of the additives, sodium chloride and alum-

inum dust, as expleined before, are to reduce or inerease
brisance and heat.

BLASTING GELATIN AND OELATIN DYNAMITES
93 G2 37 L7 56 56 EB5 75

Ulycerol Trinitrate

Cellulase Nitrate T 8 3 3 L & 5 5
Potassium Kitrate LA, LO 30 22

Sodiux Nitrats 32 18
Wood Meal 12 10 W0 8 & &

Tha invention of blasting gelatin led to & new meriesa
of édynamites called galatin dynamites, Elasting gelatin,
as shown by the above compositions, consiste of glycerol

trinitrate thet has bean colloided with 7-Bf of cellulose
nitrate, It is rated at 1 Etrength and 18 the most

powerful industrial explosive in use., It is elso the most
brisant and moat water resistant, It has a velocity of
7,800 meters per second at 4. 1.563, The substitution of
blasting gelatin for glycerol trinitrate in dynamites gives
a series of gelatin dynamites which, like blasting gelatin,

have the properties of belng brisant, water preofl, and
powerful, Both are excellent for undsrwater work,

AMMONIA AND SEMI-GELATIN DYNAMITES

Glyearol Trinitrate 10 10 20 33 10 25 30 75
1

Cellulose Nitrate 1 1 5
Ammonium Nitrate 70 B} 75 30 59 &4 30 15
Potassium Nitrate 27 30
Wocd Mesl 19 T 5 10 15 10 9 &
Sodium Nitrate 10

The above compoaltions meke use of amonimm ritrate for
an exidizar, It is interesting to note the added power
amzonium nitrate imparts to these composizions. PFor exampls,
a etreight dynamite requires 50% glycerol trinltrate to have
a G0% pewer; howsver, smmonia dynasites requirs as littls as
204 to have the same power, Ammonia dynamites are very cool
exploaives with limited brisance which produce smeall volumes
of obmoxious fumes upon detcnation, commending their use in
underground work, such as tumneling, Ammonium nitrats is
very hydrosecople and must be protected from molsturs, Because
of its detonstion properties, the best effeciency can only be
cbtalned in large dismster casings. "The asmonium nitrata

veraion of gelatin dynamites is called semi-gelatin dynamitss
as shown in the last four compositions, Its brisance and
water resistance are improved somewhat and, like ammonla

dynamites, it produces small volumee of chnexious fuzea,
They are ecmetimes used as a booster for setting off less
sensitive smmonium nitrate axplosives,

STARCH NITRATE EIPLOSIVES AND CHENIIE
Starch Nitrate 23 2, 25 27 95 956 57 o8

Ammondium Nitrate 35 35 40 30

Sodium Nitrate 37 32 28 LO

Charcoal dust s 5 L 2

Fusl Oil 1 2 2 1 3 2. 2 1
Diphenolamins 2 1

Gum Arabie 2 2 b | 1

The above sxplosives use starch nitrate as a sensitiger
and, ms explainad before, starch nitrate i» rether insenai-

tive to detonmtion; therefore, the explosives derrived from
it ars not. The purpose of the 1iquid hydrocerbon additives

(fuel oil and xylens) is to protect the mixture from moisturs
especially in the mixtures containing amwoniue nitrate. The
lest four mixtures ars called grenite, used in hend grenzdes.
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FUTLLY AUTOMATIC WEAPDNS

fullv automatic weapons are notoricusly wasteful of amma but so intri-
o lno to gun buffs that underground gunsmiths have been publishing crude
instructions for yvears. Since the ATF has begun cracking down on the sale
nZ auto-conversion kits, the do-it-yourself-from-scratch technigues have
qalned popularity. So here are four plans I've had lving around for years
and naw hope some of my readers may enjoy the challenge of ficuring them
out. Once vou've mastered the technigue of converting most seml-automal-
irs to full-auto you can make money right away by converting vour best
‘riends' guns until you get that job making license plates.

R-15 o M16

CONVERSION INSTRUCTIONS

COLT AR—i5/M18

Tonls needed:s
electric drill
14 inch drill bit
Small pointed metal rotary file/rasp bit
1/8 inch drill bit

DIRECTIDNS
Strip AE-15 rifle down to lower receiver.
Remove the following parts: hand grip (watch out for that detent and
spring), safety selector, hammer, carrier, trigger & disconnector,

Take the neceszsary parts from the AR-15 carrier and put them into the
M-16 carrier,

Take the electric drill and the small rotary rasp kit and grind out Lhe
area in the lower receiver housing as shown in the crudely drawn diacgram
below, BE CAREFUL TCO GRIND ONLY ENOUGH METAIL OUT TO MAKE ROOM FOR THE

SEAR,., Tt is only necessary to grind away the metal for about 1 1/4
inches back towards the buttstock,

After the above is completed, use the 1/8 inch drill bit to drill the
hole in the lower recelver housing for the sear pin. Drill STRAIGHT UFE



From the letter "R" 1in the word "FIRE" and coms DOWN EXACTLY 532 of an
inchs It 1s wery important to drill this hole in the proper placo as
indicated,

Al Ler Lhis step has been completed vou are ready to inskall the M-16
parbls n vour AR-15.,

Tmaelall the sear with the LGHGEST_Eart pointing DUWN.
This is a top view of the inside of
the lower receiver BEFURE the metal
has been ground away. This MUST be

done in order to meke clearance for
the M16 gear.

I TAEFEERE2EELSE RS R R RS LR ."l‘ll*ll*l_l lliiI'l'l Ilﬂitil"l

To the right is a top view of the

lower recelver of your AR-15 AFTER

the naceasary metal has been removed.

Now the correct space and clearsnce 1a provided

for the Mi6 =sear.

HOTE: dotted line represents metal that was
removed by grinding,

TSN ACIBEREA R RN AT ARHENE RN EAAA TR RRANER *iilJilliiilillll-l AHE RSN

BEFORE sear pln hole has been fk:

located and drilled, =] 3]
9

 EF T NN ER Y LY

R e R T N RN R N R R I Y N T Y R NI R YN N AR 2T Y RYCRR RIS SR RSN RYY

Ho
AFTER separ pin hole has been drilled. IE\-‘J {'n

FIRE

R LR RN N R Y R Y L R Y o e Y Y YT YL (X Iy

HOTE t the M16 scar 18 now positleoned L1n the
lower recolver as shown at right,
LONG END POINTIRG DOWR.
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Instructions for Colt AR-15 converted to M16

AUTOMATIC SEAR




Instructions for Colt AR-15 convaertsd to M16

REFER TO THIS DIAGRAM IF DIFFICULTY IS FOUND WHEN RE-ASSEMLEING THE RIFLE,
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MINT-14 SETECTTIVE FIRE CONVERSION

The main part of this conversion is the Secondary Sear Trip Lover,
This park can be bent or filed to gain the exacl [it veu need. AT N
TIME ARE YOI TO FILE OFF ANY PART oF THE SEAR!

The -average person can make Lhis conversion using ordinary Lools.
ALtk your weapon on full-auto mode, vou can sgueerze nff gingle shots by
Using trigger control. The rate of fire is up to 750 roundsg per minute.

In the normal firing cycle, the following actions occur: Starting in
1 leicked and cacked position with a round in the chamber, the trigger
ig pulled, This causes the primarv sear to move forward, d 1 sendgas ing
Lihe =2ear from the hammer. The hammer then moves Torward and the W aral
“ires. Upon Firing, the slide and the bolt move to the redalr, Carrying
the hammer to the rear. Since the trigger isg still in the rearward pos—
1tion, the primary sear 1is alsoc in the disengaged position., The second-
ary sear has moved forward and engaged the hammer, (See figure 2),

When the trigger is released, the primary and secondary sears move
to the rear. The secondary sear bthen disengages and the primary sedr
engages the hammer. The weapon is then ready to fire.

ITn full-auto condition Lhe first round is [ired normallv. The trig-
der is held to the rear. When the slide and bolt move Faorward, chamrbor-
ing a round the slide contacts the secandary Sear Trip T.ever (figure 3)
which cams the secondary sear tg the rear, Freleasing Lhe hammer. The
weapon will conbinue to fire until Lhe trigger is released and the o —
mary sear engages the hammer.

Contrary to a popular belief, filing the sear is a mistake., 1t is a

dangerous praclkice and may turn a fine piece of machinery intoc a bonby
Lrap.
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PARTS LIST

1) Drill Red, 11/64 or 2/16" diameter, 1/4" long (Secondary Sear Stud):
2} Key Stock or Soft Iron Flat Bar, 1/8" or 3/16" diameter respectively (Secondary Sear Trip Lever).

3} Machine Screw #10-24, 1/2" long, {Secondary Sear Trip Lever Pivet).
4) Bet Screw, 1% long x 1/4" diamecer with #20 thread {(Selector Stud),
5) Steel Nut, #20 thread, commercial or hand made (Selector Stud Mount).

————————————— PARTS NOMENCLATURE —---——-- -
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The first step 1s to basically field strip your weapon, the next page offers some additlonal guldance.

1)
2)
3)
4)
5)
6)
7)
8)

Take the stock reinforcement and cut off two pieces with 2 hack saw as shown below

remove the magazine

pull the cocking lever to the rear and release, put safety on
open trigger guard latch

remove
remowve
remove
remove
remove

trigeger group

barrel and receiver group from stock

recoll spring and guide
slide

stock relnforcement From stock

* L use hack saw with
fine blade

STockw, MmEIWFeLCEMENT RIGAT 3 0E

The above procedure will allow clearance for the Trip Lever.

Replace the Stock Reinforcement

From the right side:

- 10A QNDE SHWYD S.NWH H0Ud
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FIELD STRIPPING

1. Remove magazine (Fig. C).

2. Pull cocking handle entirely to rear
and release. Put Safety *On™, (Fig .D}.
(Naote: Hammer must be cocked and
Salety must be “On" to accomplish dis-
assembly and reassembly}.

3. Using a cartridge or other sultable
tool, spring open trigger puard lalch
(Fig. E).

4. Hemove trigper group (Fig. F).

5. Remove Barrel/rcceiver assembly

from stock (Fig. C).

6. Hemove Recoil spring guide and re
coil spring (Fig. H1 and 2). Caution:
Mainspring iz heavily compressed —
Usze care while disassembling or reas
sembling to prevent mainspring assem
bly from escaping and possibly causine
Ijury.

7. Pull shde handle to the rcar. Align
locking projections on shide with dis-
assembly notch on receiver. Hemove

slide (Fig. [}.

#. Pull the bolt forward until it pivots
aul of the receiver, Align firing pin pro-
jection  with slot in lower weeciver

bridee. Remove balt (Fiz, 1).

Further dizassembly shouhl not he re.
gquired and 15 pot recomoended uoless
performed by competent persons ex-
perienced in gunamithing,

"10A ONOY SHWYL S.NVH 3004
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Remove Seceondary Sear

ll,_._
r‘_-—" i
%

v Asmive Atwin L e very carefoully silver solder
LEA AEd
ALEA To Q€ SerwE Stud to sear as shown

When soldering, follew directiens on the Flux centainer and properly apply flux to sear, place Sear Stud

on flux and then solder using a good propane or acetvlene torch.

Replace Secondary Sear

Taking the Recelwver, drill and tap #10-24 hole for Trip Lever Pivet. You might mark vour drilling spoL with 3

center punch. Use a 1/8 or % drill bit, Use a {#10-24 starter tap.
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Grind metal from receiver to provide rclearance for Trip Lever. A disk grinder or a file will do this well.
Once the hole iz drilled, use a #10-24 starter tap to thréead the hole with.

How using the Trip Lever Pivet, install the Trip Lever. Unce the Pivot Screw 1= tight, vou will want to cut
off and file flush any exposed threads from the inner side as to not interfere with the magazine track. Also
it is advisable toc use Loc-Tight to insure the Piveot stays 1o place in a FIRE FICGHT.

Using the Parts Nomenclature diagram as a guldeline, silver solder the Selecter Stud Mount to the Slide.

The Trip Lever must be in place,

. aEmovE BLUIN - When aligning the Mount, insert the
II :.:Jp-l ALEA To Stud te get accurate alignment. Bemove
QE saLbEéRED the S5tud before actually soldering the

Mount to the Slide.

Install the Trigger Group onto the receiver, when vou do this be sure the Trip Lever stavs in proper
conflguracion wich the Sear Stud as shown below.

YES N

L) [

s 2

Fean FEa

Srud

Install Recoil Spring and Operating Slide.

Now inlet the stock for clearance of the Trip Lever. Do this by aligning the stock and barrel/receiver assembly,
then using a chilsel or similar wood working tool, make the proper cuts. Tn addition to the obvious cut-pout on
the outside, it 1s necessary to cut—out an area on the inside on the right side to alleow clearance for the

Trip Lever.
tc‘T ‘”'l‘!* I{Iﬁl“!‘l

{TELE, E-.H-TI:H
B

Bow assemhle rhe Weapon
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Fartially screw in the Selector Stud, You are now ready to make the final adjustment, Place the safety in the

Fire poslricon, depress the trigper and leave it depressed until T tell you to let it up. Pull the slide to the
rear and release it, screw down the Selector Stud until the Secondary Sear is disengaged and the hammer falls,
at this point the weapon is on AUTOMATIC. NOW YOU CAN LET UF ON THE TRIGGER.

A) Now at thiz point, measure the amount of thread between the Stud Mount and the Trip Lever (a) and mark it,
then tighten the Stud all the way down, take measurement (a) and measure from point (b) toward the tip,

you will be ac peint {c}, cut off the excess from point {c)} toward the tip., Now when the Stud is tight, the

weapon will be on AUTU and when it is backed off it will he on SEMI. You could stake the end of the Stud with

a center punch or chisel, this will provide a stop for the Selector Stud when it 1s backed our in the SEMI
position, see (d).

(4) y THE DISTAwCE st rwse
(c) s) (6) and (€) 15 THE SAME 25
Eﬁ‘} éﬁ; f_} 45 g6Twied {a) aad (TIF) / €
i;hr e;ﬁj
. i;hlj

You are now ready to test fire your weapon.
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Complete Construction Plans
for the
MARK-1 SUB-MACHINE GUN

Scale Drawings - Parts List

1. (1) brl, cal. .45 blank ,750 dia

----------------------------------------

2. (1) 16%" seamless tubing 1.250 1.D./ 062 wall (@ $1.25 ft.) — Approximately , .
3. (2) Aluminum bar “6061 or 2024 -1% diameter (3" needed per) @50¢c perlb,. ...

4. (1) %" wide x 1/8" thick iron strap @ $1.25 per 20° — Approximately

5. (2) %" wide x 1/8 thick iron strap @ $1.30 per 20" — Approximately

----------

6. (1) Steel bar (C/R or H.8,T,) 6%' pr

llllllllllllllllllllllllllllllllllll

7. (1) Steel Spring (diameter 1-1/8 16 1-3/16 £ 107 LORE + ++ o v v s vnerenn e
8. (1) 5/16™ x 18" bolt (1-3/8" long) & nut

9. (1) 10 x 32 Allen set screw 4" long

------------------------------------

10. (3) 10 x 32 ovalhead screw %' long

------------------------------------

11. (2) Pins 4"’ diameter & 3/16" diameter (1" long)

..........................

12, {2) Cotter pins 1/16" diameter % long @15¢cfor40pins. . .. ... ..........

13, (1) 1/16"" thick sheet-metal 347 x 6", .......... .

14. (1) 5/16™ x 24"" bolt 14" long

----------------------------------------

15. (1) 5/8" wide x 4™ thick Steel Cold Roll or Hot Roll Steel

------------------

16. (1) Spring 3/B" diameter x /8" LonE . . .. o vt im it e e e i e e e e
17.(1) pin, %" long x 1/8" diameter (Steel drilrod) . . . ..o v vt v e i ev et e e e e
18, (1) %" x %" Square tubing (Steel with 082 wall) 2" per , .. .... ... c0vurenn..
12. (1) Wood 1% wide x % thick x 5 long, preferably hardwood. ...............
20. (2) Wood screws 1/8" diameter x 14" JONE . . v v vv i vt v iie e e e i "
21.(1) Frontalght: makeor buy. - :cveisa i aiim s e v e s s by aii S e v e .

22. (1) Rearsight;makeorbuy . ....... ...t iiirinrrnennn.n waeaen .
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STEN GUN MARK IT

CONVERSION INSTRUCTIONS & PRINTS
]

Use a vertical mill or drill press if at all posgible. Set up blank
between centers and mill., Use a 1/4" end mill for all of the ports as
they have a 1/8" radius on each corner. The Charging handle slot is made

Charging handle

e

EZ=a

[T

| B,

l

Magazine well

|——- Selector

|

FRONT

[ ] Trigger guard




with a 3/8" end mill in all areas. Tepending on your type of extractor,

L S

it gets a hole or slot 1n the area indicated in the magazine area. Flle
i i i s

Mie to the Sten oeling manutactured in many allied countries on vari-
rpus machinery, boll diameters wary. Your bolbt will most likely Eib CQE,
bul vou mavy need bo polish Lhe Lubes inside with an avtomokile brake
cvlinder hone and kerosene BEFORE cutting ports,

The pnd of Lhe tube marked in vellow will gel the barrel bushing.

Afber asgombly of the weapon, locate and drill 3 1/4" hnle for the
barrel retaining lock. Check how the bushing goes in before welding it
inte place.

lhe cjeclor may have to bhe filed for proper £it. The kolt should be
able Lo 3]ide Ireely aover Lhe ejector while still being high enough to
woEK properly. Test with an empty case or dummy round.,

When welding the tube to the rear housing, place a snug fitting dowel
through the housing inlto the Lube to maintain the proper alignment of
thege two parts. The tabs on the trigger housing are welded to the tube,
Wald the tube to the housing, THEN align the barrel bushing.

MOTR: Tt will probably be hecessary to slightly enlarge the inside dia-
meter ol the magozine housing band where it slides over Lhe tube, This
158 hormal.

TIFS: Tesl with dummy rounds,
Ejoctor is fitted Jjust behind magazine port (ses ¢jector page).
Mount & Tront sight on the magazine housing. Otherwise, vou won't
be able to remove this housing if you have Lo.

Hole for bharrel
collar top lock

Hole for magazine
housing lock

Original barrel

The two holes (1/4") in the barreil bushing shown here are to be dril-
1 exd through the lubing and through the barrel bushing far the respective
locking devices. Since the barrel bushings vary, 1t is2 best to measure
yours, ho measurement 1s ¢given sihce they vary, The holes are best dril-
lgd alter the bushing is welded in place. Ejectors vary also, but the
einctor page should be of help.
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This 15 vour rear cut.

T.ovcate the magazihe port. (Left Side). Measure forward from the front
pdge of this port, 1.078". This 1s vour front cut. Actually, the size of
the ejection (right side) is arbitrary. You may wish Lo change the shape
nf this port teo suit yvour taste. | _

Remember! The charging handle slot 1s rotated 25 degrees From hori-
monlklal.

IMPORTANT! Ag shown in the above diagram, the tube is butted up
against fthe rear ring and welded., When stripping your parts kit, DO NOT
REMOVE old piece of tube inside this ring. The tube part has two "Dog
leg cuts" in it to retain the mainspring cap retainer. The tube measure-
ments are generated from the front face of this ring forward,

SUFFLIMENTARY INSTRUCTIONS

Eead all notes and instructicohs before proceeding,

Method #1 If vou have access to a verticat milling machine, this is
the easiest and best. Set up the receiver blank between centers or in a
good mill vise and mill (being careful not to crush the 0.0,). The ej-
ection port, magazine well and trigger port all have 3 1/8" radius in
2acCh corner - =g use a 1/4" end mill. The cocking handle slot is 3/8"
wlide 1n all areas — so use a 1/4" end mill, The small hole behind the
magazine port is for the ejector. Drill the hole 5/32"., The two larger
heles in front of the magazine port are for the magazine housing lock.
Drill these holes 1/4". (The furthest forward is for the barrel lock),

Method %2 To complete with a hand drill and file or Dremel style
Moto-Tool (using cut—off disks). Place receiver bPlank in a vise, being
careful not to crush the tube, Then, take a center punch and mark it
fFor a 1/4" drill in each corner of the ports and ends of the slot.
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Drill out the cormers of the blacked in areas first, then drill more
holes inside the blacked in areas to remove the metal along the straight
edces(being careful to stay inside the black areas). Drill all the small
holes as in method #1,

NOTES ¢ |
1. The barral bushing must be turned down by lathe to an outside diame-
ter of 1.398" - 1.400" (slip fit into tube). The best method 1s to turn

the barrel bushing between centers for a concentrie cut. DO NOT REMOVE
ANY PARET OF THE OLD TUBING THAT MAY BE ATTACHED TO THE BARREL BUSHING
EXCEPT BY TURNING IT DOWN IN A LATHE OR IT MAY BE UNDERSIZE. THE INSIDE
DIAMETER OF THE NEW TUBING IS A FEW THOUSANTHS OF AN INCH LARGER THAN
THE ORIGINALS (modern stock sizes). The barrel bushing should be 1.5"
long. Slide the karrel bushing inte the front of the receiver tubing
until flush and silver-braze, spot-weld or button-weld into place.

2. The ejector fits into the hole behind the magazine port., It should be
silver—-brazed in place. Filing the top of the ejector may be required to
get a proper fit. The bolt must be able to just slide freely over the
top of the ejector. Test with an empty cartridge case. When the action
1z worked rapidly, the case should be thrown clear of the action.

3. The trigger group and rear housing should be welded onto the receiver
tubing.

4, The magazine housing may regulre some material removed from the in-
terior diameter to allow it to glide freely over the receiver when as-
sembling the gun. '

5. After the barrel bushing is welded in place, the furthest forward
hole should ke drilled completely through on one side to allow the bar-
rel lock to contact the serrzations on the barrel. The hole drilled pre-
vigusly in the receiver tubing acts as a guide for this step.

CAUTION: This gun fires from an open kolt. Newver close the bolt on a
live round or the gun will fire.
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FIREWORKS & EXPLOSTVES

NOTE

Many of the chemiecal terms in this book
are 5o outdated you may not understand
them. If you don't already have GRAND-
DAD'S WONDERFUL BOOK OF CHEM-
[STRY, get one. It has a dictionary of over
2000 definitions and synonyms of vague
and old-fashioned terms for chemicals,
planis, processes, etc.

It also details the 19th Century methods
of home manufacturing of most chemicals
and substances you will need, from simple,
easy to get raw materials,

GRANDDAD'S WONDERFUL BOOK
OF CHEMISTRY can be bought from
Atlan Formularies and other dealers for

$22.00

INTRODUCTION

Dick’s Encyclopedia of Practical Recipes
and Processes was first published in 1872.
It details methods for making everything
from deadly poisons to high explosives,
narcotics, shoe polish, all the most popular
patent medicines of the day and ketchup.

When that book was published, most of
those who would misuse its information
were in prisons or nuthouses. The rational,
lawabiding person was trusted with no
end of potentially dangerous materials. He
was also trusted to teach his children the
dangers of anything they were permitted
to use, such as fireworks. His children
were trusted, not only in playing with the
fireworks safely, but they were also
trusted not to cause damage to property
or to other children.

There were very few injuries: less than
kids got from falling out of their neighbor'’s
apple trees.

Since the'governors trusted the people,
the people accepted the responsibility
imposed by that trust. In the same sense,
the children accepted the responsibility
imposed by their paren's’ trust.

As more people were born into our
society who were mentally defective, or
just naturally stupid and irresponsible,

many wonderful things were made illegal.
In 1934 firearm silencers were outlawed.
As one of the noisiest children in Brooklyn,
I didn't miss silencers. At the same time,
automatic weapons were also outlawed. I

didn't know about that. I took it for
granted that .as soon as I got bigger I
would own a Tommygun.

When I was seven I remember buying
firecrackers for five cents for a packet of
20. T hiked to put them under tin cans.
Often 1 would spend hours building
elaborate fortifications for my toy soldiers
just so I could blow them all up.

I never suffered an injury worse than a
flash-burn. I never knew anyone who had
been seriously hurt. When anyone was
damaged the tale was passed around and
elaborated on but such stories just served
to make the rest of us more careful.

Later, in Chicago, I remember (fire-
crackers were made illegal. This shot the
price up to 20c for a packet of 20. The torch
of Al Capone was passed down to
teeny-bopper gangsters and there seemed
to be more firecrackers sold illegally than
had been sold when they were legal.

Then there were injuries aplenty. Many
people were hurt when packs of fire-s



crackers were set off in crowded street-
cars or elevators. Since firecrackers were
illegal there was no instruction or parental
guidance, Also, since the normal, open, use
of firecrackers was out of the question,
their abnormal and destructive use was
the rule of the day,

Today, the average fire marshal is
dedicated to removing all fireworks from
our society. I agree with most of their

arguments. Fireworks are unsafe when
used only by those who have no respect for
the law,

But since the main harm is caused by
the irresponsible and dimwitted in our
society, then those elements must be
suppressed, not the rational ones. I'm just
selfish enough to want the moron or the
psycholic to be confined if his freedom
‘akes away mine. If he is not to be trusled
with fireworks, guns, etc., then let him be
put in a nice place where attendants or
euards can control the traffic in potentially
dangerous things.

Do we live in a nation-wide mental
institution, where the police officer is
supposed to funetion as a nuthouse
attendant, seeing that none of us have
anything sharp, lest a real sickie hurt
someaone? To Hell with that!

Alcoholies, improvident and violent
drunks, spurred the adoption of Pro-
hibition. This took away the freedom of
the responsible social drinker and built a
criminal class which is still a fixture
decades after Prohihition has ended.

S0 enough of editorializing. When the
Law comes to its senses, or is made
ineffective by just too many boobs, you
will be free to play with potentially

dangerous materials to your heart's
content,
Even if you are responsible and

intelligent, knowledge of the materials and
processes is necessary to avoid injuries.
Such knowledge is now pretty much
limited to professionals who use such
technical methods and machinery that the
layman is effectively barred from their

field.
However, Granddad made just as good

stuff with simple hand tools and such, So,
since you have this book, you should be
pretty safe.

You must realize that Granddad learned
from the ground up and had a thorough
understanding of his materials. You ought
to look up each chemical and study its
specific hazards, flashpoint, ete., before
pulverizing it or mixing it with other
chemicals.

Always wear goggles when working
with any quantity of potentially explosive
material. Even a small accident ean blind
you. If you are not blinded, particles of
matter in the eyeballs can cause agony for
months. Simple goggles prevent this.

Leather gloves are useful, also, to
prevent flash burns, which ean be severe.
The hand protectors described on page 48
are required when working with materials
like potassium chlorate or other explosive
substances.

When [ollowing these formulas it is
suggested you make your own chemicals
as shown in GRANDDAD'S WONDER-
FUL BOOK OF CHEMISTRY, $22 from
Atlan Formularies.

Modern chemicals have a greater purity
and so would probably be a lot more
powerful than those described in this
book. This could cause your fireworks to
be far more powerful than you want or
expect them to be, thus leading to a lack of
control, which is a danger in itself.

KURT SAXON MAY, 1975
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The Secientific American Cyclopedia 1903

Pyrotecehny. — dsteroid Rocket. — Compo-
aition for 1 lb.: Niter, 8 oz.; flne charcoal, ;
oz.; No.2 charcoal, W oz.; sulphur, 2 0z.: mesa
powder, 114 oz,

Dursting Powrler.

Number..... . .. ......... ) 1 2 3
Meul powder ..o il 1 1 B
Grain powder F ............. — 1 —
EHareoal i, (ieaastiiigeiimayl = — 1
Chiorate Meal Powder,
Number ......cvvvivnirnrons 1 2 3
Chlorate of potash............ 24 15 3
Charcoal, flne. . ....c..ovennenes 5 3 9
Sulphur,.,..... NN ia e 3 2 3

To Represent Cordage in_ Fireworks.— Anti-
mony, 1 parct; juniper resin, 1 part; niter, 2
parts; sulphur, 16 parts. Mix and soak soft
ropes with the composition.

pmman and Sparkling Fires.—1. Meal pow-
der, 4 parts; charcoal, I part.

2. Meal powder, 14 parts; niter, 3 parts; sul-
phur, 4 parts; charcoal, 4 parta.

. a. h:saai powder, 18 parts; very Hne glass dust,
parts.

¢. Meal powder, B parts; very finely powdered
porcelain, 3 parts, These fires can be arranged
very effectively as stars, suns, ete. For in-
atance, é]!'ﬂﬂﬂﬁ & circular disk of hard wood,
8 In, in diameter and 1 in. thick. Nall to this
5 spokes of wood at equal distances from one
another, and 15 in. long. Nail also to the back
of the central disk a strip of wood about 2 feet
long, # inches wide, and inch thick. By
means of this you can acrew the whole piece con-

venien to your firi ost. On each of the b
apokes a case of brilliant fire, su

; pgortﬁd at
its end, and connect the mouths of these with
quick match.

Red Chinese Fire.—). Meal powder, 18 parts;
niter, 16 parts; sulphur, 4 parts; charcoal 4
parta; iron borings, 14 parta.

2. Meal powder, 16 parts; sulphur, 8 parts;
tharcoal, 3 parts: iron rm[{ﬂ.; parta.

3, Meal powder, B parts; niter, 16 parts; sul-
Ehu:-i;g parts; charconl; 3 parts: iron borings,

pa

4. Mea) powder, 18 parts; niter, § parts: sul-
J‘)hur. 4 partd, charccal, 3 parts; lron borings,

Om Frgpmiﬂa Some Colored Fires (Bengal
Lights) Used in Pyrotechny.—By Bergiug Kern
3t. etergburg). — In  preparing colored
reg for fAreworke Dy means of the usual
formuls given in many manuals of pyrotechny,

it ig often very neceasary to kuuw ithe quick-
neas of burning of colored fires, as in gome
cases, as decorations and lances, they must
burn slowly; in other cases, as wheels, siars tor
rockets, and Roman candles, they must burn
quicker, Working for some months with ma ny

compositions of such kind, 1 prepared three
tables of colored fires (red, green and yialet),
where every formula with a higher num-
ber burns quicker than a fire with a lower
number. For instance. No. 5 burns quicker
thao No. 6 and slower than No. 4. These tables
will, I think, be of much assiastance in the pre-
paration of fireworks.

Green Colored Fires.—

Poteasium Barium
NG, Chlorate, Nitrute. Sulphur.
Pear cent. Par cent. Per cent.
| 36 40 24
R 45 B
- PRl o bl
4 LI I 2 | - § 1-21 57 22
§ PR T 18 el -y
P 16 62 22
R 14 64 -l
B .. .. 13 (1] 21
- e 12 67 21
: 11 JR—" 11 68 21
| i Qe e . .10 it 21
! b R T L 895 21
13, ....... 9 70 21
14.,......, &5 05 21
......... 8 71 21
Red Cilored Fires.—
Potaesium Btrootinm Carbon
No. Chlorute.  Nitrate. Bulphur Powder.
Par cent Pear cent,. Perceot. Peér cent.
1- N EEE 'm m 13 3
- .-, - 46 18 2
i a'sia s aie 21 51 20 2
& &3 &h &) 2
B.veees . X i) 25 1'6
B e 18 60 21 1
i e 16 Bl 6 21 2 12
. J 16 83 21 1
9 .18 s 3 22 1
3 11 Sl i 12 5 ot 1
7§ [ 11 64 22 ) |
1B, .. 0. 10 a7 vl 1
13 . ....10 &7 B o3 0 7h
1{: ....... 985 a8 22 076
15...,... 9 6835 pld 086
Violet Colored Fires.—
Potusslum Cailclum Malachlte
No. OChlorate. rbonate. powdered., Sulphur.
Fer cant, at cant. Par cont Par ¢ant.
R vsasan o 29 4 15
-, S 5. 28 B 15
| IR | 20 T 15
R A B2 24 g 16



o ik et} 10 15

5 .

[ R 1 v 21 13 15
PN ) 20 14 15
8,0 .01 18 16 15
L P 51 14 18 16
13 RS 51 15 18 15
EL wsiica s 51 18 21 15
12 ...Bl 11 23 156
13... ...51 14 24 15
| P 51 8 28 15
lﬁ'- FEE Am 151 u Hﬁ 1ﬁ

Colored Fires for Theaters,—We give below
A table of the composition of the mixtures
commaonly employed for colored fires in tgh-
leaux, et¢. These fires, however, should never
be used within doors, a8 the gaseous products
of some of them areextremely polsonous. The
lime light Janterns and lenses of suitebly col-
ored glasa have now been generally substituted
for these fires, and give much better results.

| i
1 L2 3 | &]| s
Green | BHed ([ Yellow Hll:ui.aI White

Chiorate of
potash... ...
vulphur,. .. ..
Charcoal.. ..
Nitrate of ba-
[
Nitrate of
slrontia... ..
Nitrate ol s0-
da .. ... .. 8
Ammonium
sulphate of
COppPer ., ...
Ealtpeptin. L
Black sul-
phide ¢ an-
timony....., 57 b
Floury gun-
powder ..., 15

It is bardly necessary to mention that great
care is required in mixing these materials, and
thut each should be pulverized separately.

Firesnr Lighls, Colured.—These fires serve Lo
illuminate; hence intensity of light with as
littleemoke 48 possible is aimed at. In the pre-
paration of such mixtures the ingredients,
which should be perfectly dry, must be re-
duced separately, by grinding in mortar
or otherwise to very fine powders, and then
thoroughly but carefully mixed together on
sheets.of paper with the bands or by means of
cardboard or horn spatulas. Themixtures gre
twet packed in capsules or tubes abont 1in. in
dinmeter und from 6 to 12 in. lnnF, made of stiff
writing paper. Greater regularity in burning
issecured by moistening the mixtures with &
little whisky and packing them firmly down
in the cascs by means of a wooden cylinder
then drying. To facilitate ignition a small

ad°5
236 2
3’8 18°1]

E ook
3 XS o=l
—2
T b =1

628 650

uantity ot a powder composed of mealed pow-

er, 16 parts; niter, 2 parta; sulphur, 1 part, and
charcoal, 1 part, loosely twisted in thin ]}E-EIEI‘.
is insertod in the top. The tubes are best tied
to sticks fastened in the ground.

White Lights—
Baltpeter.........0 ..., SRR 4 oz
Sulphur.... .. .. e s 1 oz
Black sulphide of antimony.,... 1l o=

Yellow Lighta.—

1. Chlorate of potash,., .......,... 4 oz
» Sulphide of antimony......o.vve 2 o=,
Eulphur [INC L B B | rdr s iR iR PR BN RAE R 2 nzl
Oxalate of soda..... .. .oveuen. .. 1 oz

2. Baltpeter. ........c..cocvvvivneea 140 0z

Sulpbur........ ....... san-nnvan- 4D OZ,
Oxalate of soda. .......ov0e -1en 40 oz
Lampblack. ....c..ocoiiemnsuas vese 1 OZ.

Green Lights.—

L. Chlorate of baryta...,,........... 2 OZ.
Nitrate of baryta................ 3 oz
Bulphur................ P T 1 o=z

Z. Chlorate of potash............... 20 oz
Nitrate of baryta .. .ovvvrenenns 21 oz
Bulphur....... ..... ..ol Dz

Red Lighta,—

Nitrate of strontia........ I 25 oz
Chlorate of potash,.............. 15 oz
LTIy L e R R s e 18 oz,
Black sulphide of antimony. ... ¢ oz
MABIC. . ..t iteceirenenenniennss « 1 0z,

Pink Lighta.—

Chlorate of potash,..,......... W12 oz

Baltpater.........cocvvreeiiunnn,ees 5 oz

MUK BYIRE, .\t dinsh i oz

Lycopodium, ,......., e A 1 o=

Oxalate of atrontia. ... ......... 1 o=
Blue Lights.—

Chlorate of potash.,............. 3 o=z
Bulphur,... ... ..., 1 oz

Ammnniﬂ-aulplﬁi:ghf Gﬂppﬂi‘.:: 1 oz

_ For golored fires, where the mixtures are
ignited in shullow pans and maintained by ad-
ditions of the powders, the compositions are
somewhat ditferent,

White Fire.-
Nitﬂl‘.... L] AW AN EEE .n.].ﬂ Dﬂ-
Mealed pOWAer.....conuneeee 2uuy 4 0Z,
Sulphur,...,.., AR B R m i s . B Oz
Yellow Fire.—
NIber  ies i it vevsrennens 2 OZ
Bulphur........ aweid ctnrins =-...a ® DZ,
Nitrateofsoda...,........ e 20 oz
Lampblack, ..., T T SN e . 1 oz
Red Fire.—
Niter ... .. .. eirr vinns isvines F OZa
Sulpbur..... .............. . ememaan 8 oz

Nitrate of strontia. .. ... LR % oz
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Lamphlack. . coniveievsiviesas 1

Blue Five—
Hiter llllll h FEd e m @ e R R EEFa [ ] E
BUIPBUT, . e viriissvnnnsnsancsann =
Sulpbate of COPPeT.ivp.rsescsiv.. 4
Green Fire.—
Niter llllllllllllll B A EE Fd hm e o m
BRIBRAE: e i Ra T .ﬁ
Nitrate of baryta........ + .. ... .48
Lampblack ....,,... bamerrenmmEsana 1
Bengal Fire,—
Sulpbuor,....... ., (A AR Y A S 4
Mealed powder........ E 4
ANCIMONY . cvavvriiiininanises paiei g
Lampblack. .. ..ovnevnnnrunenn . 16

From the Western Druggist :
Red Fire. -

SBtrontium nitrate,........... cess B

Potassium chlorate... .., veee. . 1

Shellac, in coarae powder....... 1
Mix,

Green Fire.—

Barium nitrate.... ... .vieene-... B

Potassium chlorate....... seeanma . 1

BHelRn o crii sdbiirenrratdoniss 1
Mix.

Violet Fire.—
":ﬁlﬂiumﬂﬂl‘bﬂﬂﬂtﬂnu-. A EE EY X 2
Malachite..........ouvns. i a2
Bulpbur.......co0nie0n.. i S

Mix,

Purple Fire.—
Copper sulphide.... .. voeneeeen, 1
Strontium nitrate............ .. 14
Ealomel ity s T
Pﬂtm{um ﬂhlﬂmta-lll|-|||i---|i| I-I'I.r’
Shﬂllﬂ'ﬂp;!}i#l1‘ lllll ill‘ll.'l‘.flllj n
Mix

On account of the calomel, this must
burned indoors,

Yellow Fire.—

SBodium nitrate ... ..cvvvveannsenss 3
Potassium chlorate......cccveeeeee 1

Ehﬂ“ﬂu-“..u- agr EE AR EEE N SN RS 1
Mix.
Blue Fire.—
Copper ammonia sulphate......., 3

Potasgium chlorate............... 1
Eheuaﬂtl‘lllllj||||li! FARN PRAF G N 1

Mix.

OZ.

0Z.
OZ.
0Z,

SRS

02
OZ.,
0Z.
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Five-Pointed Star.

Number. 1 s
Mealpowder............coecivuiiins —_
EL}]ph?J.jr...... e b g 2
MR o L et 12 f
Sulphide of antimony....., .. 1 1

Spur Fire, for Flower Pots and Star Candlzs,

|

Number, | 1| 2| 3| 4| 5| 8| 7
gelg'%tahla black.. ............ 5 2 8 4| 2| 4| 3
T e O i s 14| 5} 418 8 T

Healgar, or sulphide of ar- lﬁ'
Benit. . viaea,,, AT - 2010 1 211111
Niter..... AR e AT voeaa el 161105 32111120015
Meal powder.... .............. \—| 8|—{17| 4] 5| 4
Chﬂrﬂml ------ FRASE W snpr oo o p—]— "1 _l -1 1

Floeer Pots, Composition for.— Niter, 18
parts: sulphur, 8 parts ; lampblack, & parts,

f¥erhe.
Number........-.] 1/ 2| 3| 4 5| 8 1’1 8 8(10(11(12
sq]phurﬂarr--!iffl E' 3_ 1_ 2 3'2 E 2__
Hltﬂl’.... . n W R R EE E[ 2_'_'—_1{" B 'l: g ""__
Meal powder.... .|16\38| 4| 8/16|—| 9186] 2| 2| 8| 3
Btael ﬁllngg.t,, | 1) Bl == | — | — | — || —{—
Cast iron borings 5| 8| 1| 3| 8| 7| 5. 8 5| 3|—|—
Lhﬂ-rﬂﬂ'ﬂl-q.-q-.--u———"— 1 2’2 1 2 2__
Coke graina....... - = === === |—1 1|—
Po ain graing,. |—| —|—|—|—|—|—|—|—|—|—| 1
|

The Micture fur Golden Rain is Compored of,—

MISY oviesnaTELTeS s 16 oz
BRI . oo i D G i i 11 oz
Mealed powder,... P S 4 oz
Lampblack,.........,. e e 3 oz,
flowers of gine... .. .. .. ..... 1 oz,
Gum arabic......,. T 1 oz

All the materials used in fireworks must be
tra the state of fine powders and perfecily dry.

Gunpouwder.—The Gomponent parte of gun-
powder are saltpeter, sulphur, and charcoal,
used in the following proportions:

- English war powder.—Baltpeter, 75 parts:
Bulphur, 10 parts; charcoal, 15 parts.

2. French war powder.—Saltpeter, 75 partsa;
sulpbur, 12'5 parta: charcoal, 12'5 ﬁm

d. French sporting powder.—Saltpeter, 76'9
parts; aujﬁhur_ 98 parts: charcoal, 14’5 parta,

4. French bhlasting powder. — Balipeter, 62



‘parts; sulphur, 20 parts; charcoal, 18 parts.
'There are a number of variations of the above

receipts, but the difference, which is purely a

matter of opinion, congists principally In vary-

ing the gquantity of sulphur or chareoal em-
ployed,

Inflamant.

I
Nuwmber .. ..... . - 2 3
Charceal. ..... A 1 1 1
Meal powder........ .v.oveo.., B 16 24
F.F.F.grain. .. ... .....,...| 4 B 12

Lanees,—1. Lances are small paper cases, two
to four in. io diameter, filled with composition,
and are used to mark the outlines ol figures.
They are attached endwise to light wooden
framea or gticks of bamboo and cvonnected by
streamers or gquick mateh, The following are
spme of the compositions used in these:

White Yellow Bed Bloe Greon
Hite:rrll-ll LR R LR

Lampbiack...... o
Nitrate of astrontia.
Sulphate of copper
Mitrate of baryta..

2. Lances are used in making up devices, such
as names, motloes, wreaths, and so on, They
consist of small cases, generally made abeut
# of an inch in diameter, that is, round a piece

of glaasor brass rod or tube of that gize; tubes
are always best for these emall formers.
casea are about 2 or 244 i0. long, with one end
Binehﬁﬂ né' tﬁ:lrned in. ThTt?a rmlllggﬂ of thin
emy or Gouble crown w , pasted,
will give sufficient thickness and substanoce fo
the case, The when dry, are t0 be filled
with either of the compositiong in the same
a3 golden rain:
" mtgnﬂ.ltlinﬂa f%r Lanoces. W‘hiﬁ-—l.ﬂ Niter,
partis; sulphur, 8 paris; meal er, & parta.
5 o3 Igter. IE pa.riﬁ; sulphur, 4 ]JE:‘}E; meal pow-
arts.
- Niter, 12 parts; sulphur, 4 parts; sulphide of
N Niter 10 parte: weaphusy, 18, PeFth Heaalie
. Niter, 72 parts; s ur -
of ts'u;t‘n1;i1:|:u|::-n[;v,r1, 33 parts; l%ﬂ.’lgﬁr, lgp:rl:; ulmac'. 3
part..

& Niter, 26 parts; sulphur, 24 paris; regulus
of antimony, 45 parts; realgar, 8 parts; shellac,
1 part. These for the most part give a bluish
white lame, and when employed in cases of the
size mentioned above, burn slowly, and will
laat ag long as this specles of fAirework 2 re-
qguired to last,

Yellow.,— 1. Chloride of potash, 72 Enrta
Dxmrth. soda, 60 parts; stearine, 6 parte; sulphur, 8
pa

e |
E
=2
E
LT 1 ] ] qreel®
| V' | o |
1 18] Ii;EE
|n-| I ||'I:|h:n
Bllwl |28

Pin Wheels.
[
Number...,.... 1‘ El 3 4 6] 6| 7| B ﬂ!10111213
Sulphur.... .... 1!55311‘442232—
Niter ..... ...\ 1 4 8| 6 9l16 § 4) 5 2 3 2
Meal powder....| 2 0|15 8/20132|26 18/36/26|35/18| 3
Sulphuretof| | |

Antimony ....|—|——|—| | 8 1|—|——|—|—|—
Beech sawdust,

) Bt —_————|— =] 1|—|—|—]—|—
Oxalio acld......|—|—|—|—|—|—|— 3{—|—I—|—|—
Litharge, fine.,|—|—|———|—|—|—| 2|—|—|—|—
Orpiment, or

BAr...... .|—|—|—|—|— — 2| 3|—|—
Vegetable black|—|—|—|—|—|—|—|—|—| 1| &|—|—
Nitrate of lead,|—|—|— —|—=]—=l—=|—| 3| 1

Compogitions for Pin Wheels, etc.—
Common. Brilliant. Chinese, White,

Niter, ....... 8 1 1 8
Sulphur,,,. 1 1 1 T
Mealed pow-

1 5] S 18 16 T 18
Charceal, ... 8 — — _
Steel ﬂlin%'la. —_ T _ —
Cast iron fil-

Ings.... ... - — ¥ -—

Port Fire
Number............. — 1 2 B 4
Meal powder........... 3 1
Sulphur....... oA 4 2 2 E
Niter ..... 12 4 g 25

Quick Muatich.—Make a thick paste of gun-

powder and hot water, with a emall quantit
of gum in it, Take about four st.rm'id:l of ooE

ton, such as is sold in balls and used for making
the wicks of lampa, steep this in the solution of
niter used for making touch plvar. and wring
it as dry as possible; then rub it well in the
gunpowder paste till it is thoroughly covered
with it. One end of the cor.on may be passed
through A small funne!, whose mouth I8 not
more than 1§ in. ir width, By this means, if
the wholae length of the cotton is drawn
thmugh it, the superfluous paste will be re-
moved, the match will be of & nice round
form. Hang it out of doors on a dry day, and
when it is nearly dry coil it upon a tray or
paper, and dust {t over with meal powder, In
winter it will not be sufficiently dry for use
under a week. When thuruufrhl':r dry it should
be stif¥ and hard, and the less it is bent or
doubled the better. To use thia match for con-
necting the mouths of different fireworks, or
clothing them, as it i8 termed, make somelong
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paper tubes round a wire former which bas a
diameter of not less than vy in. These pipesare
threaded on the match, and have a piece cut
away at their sides wherever they are inserted
into the mouth of a case, In order that the
match may be laid bare and convey ita fire to
the priming of the cases.

146.

FTREWORKS & EXPLOSIVES

mﬂ:};:lﬁ%tﬁ,ur}ﬁ-éb.—Uﬂmpﬁﬂitiﬂndfnr. 1—]. Niter, 9
i . 0Z.; meal powder, R i |
oharcoal, 2 0z.; No. 2 charcoal, 2 1:1:-.. 78035 e
2. Niter, 8 oz.; 3£Phur, % 0z.; meal powder,
: ﬂﬁi tgneacharc L ﬁnz.l .
. Niter, 80z.; sulphur, OB} ?
30z.; No. 2 nu:hl!l.ru:.a:-fn.lf-1I 115 nz.}é ne charcoal

Silver Rain, Rockets, }4-1b.—Composition for.—1, Niter, 8
Oz.; sulphur, 134 oz.; meal powder, 2 oz.; fine
Number................| 1 | 2 | 38 | ¢  charcoal, Zg0z; No. 2 charcoal, 115 oz
LS : = pon 2. Niter, B 0z.; sulphur, 134 oz.; meal powder,
Steel filings.... ..... . 1 2 2 3 24 0z.; fine charcoal, 2 oz.; No. 2 charcoal,
L RN, cxrsaiaiy 41 T 8|~ ®3Fine fire.—Niter, 8 oz: sulphur, 2 eal
iter I —— — - . ) L 0L B ur, & 0Z.;
%ﬂllﬁhllr ................ = _1 1 _'f powder, 234 oz.; fine charcoal, E 0z, ’
BERMY. o ovicimrmiiiaas] — — 5 B i
Nitrute ot lead, ... ....| — — —_ lg ?maﬂ el |
Number.....| 1| 2| 8| 4| 5| 6| 7| 8 0110(11 1211314
o e Sshur -+ 4123 1 21211191 Ao olal
. 1 7|8 8011,
Nllmbfl* 1 2 3 ¢ 5 ﬂﬁr L o E g 8 4| 3| 921 4 51513_1[1321 ?IE
Sulphur ........ 1 1 1 — = p'wder al 3 2 4‘]12 5] i!d -1.1— 3
Niter,.., ... = 2 2 —_ —_
Charcoal ... ..., + B 1 b 1 3
Meal powder,.,.| 18 6 18 4 8
Rockets.
Number,,..... .... Wl 1| 2| 3| 4| 5] 8] 7] B8] 910111121314 |16]116 |17\ 18
Sulphur. ... ......n.. 1) 1l el sl 4l 2l 4|2\l a1 8| 1| 1| 1| 2l—
Charcoal.. ....oocovuo.| 4| 21T 6511 T 4| S (12]| B} 2 2(27T| 2| 2| 4| 4| 1
Niter. ... coveveuveses| 8| B| 50|18 |32| 18| 0|10 | 20|16 | 4| 4| 36| 4} 4| B| 8| —
Meal powder....... w|—|—|—|—|=—|—|—| 3| 2| 1| 1) 2y 6] 2 1| 1| 1| %
Steel ALDES. \.1.oere. —l=l==-l=-]1—=1{=\{—{—-|=-1=|{—-]—1 1|1 2|=}—-
Roman Candles.—To Make s 5 Roman Candle, Take a piece of deal, Fig. 6, about 12 inches
—Prmurea.atrﬂ.lght picce of brasa tube, long, 6 inches broad, and 84 inch thick; and, on

of
aninch external diameter and lﬁgﬁ inches ?g 5
S8aw or file off a piece, 14 inch long, ni

This i for the star former, and iz drawn of the
¢orrect slze,

1n the other piece, of 16 inches, fix a handle,
a8 shown, in diminutive, in Fig.7. This is for
the case former. It ghould be filed smooth at
the end.
. Take another piece of brass tube
inch external diameter and about lé}?
long. In this also Ax a bandle, or ix it into &
hapdle, Fig. 4. Invert it, and set it upright in
a tiower pot, filled with sand or loose mould.

Melt some Jead in a ladle, and pour it slowly
into the tube, leaving room for the air to es-

cape up the gide, till it is full. If the lead is

of an
inches

poured in rapidly, the conflped air, expanding,
erks the me up, and may cause serious
njury. A pound or more of lead -l be e

quired. When cold, drive the end of the lead in
with A hammear, and -le in smooth. This is for
a rammer.,

‘the top, screw & handle, like one on & scrubiog

brush. This i8 for a rolling board. An iron

door handle would answer., A wooden one,

however, about an inch thick, not cylindrical,

but slightly fiat, and rounded at the Edg'w‘ug

Hl‘ﬁ%ﬁi‘ﬂblﬂ, as it gives more purchase for
fand.

Cut & piece ot tin, or zineg, or thin board into
the shape of figures, in which the distance be-
tween the arms, o« and b, across the dotted
line, shal! be 7§ of an inch, This ia for a gauge
with which to measure the external diameter of
the case. Write upon it, %g§ apace.

Procure gome 60 1b., 70 Ib. or B4 1b. imperial
brown paper; the size of a sheet will be 28 in.
by 22lg. Cut g sheet into four equal parts, each
1 }3 by 11%4: paste the four pieces on one gide
and lay them on one another, with the paat.ed
face upward, putting the tourth piece with
the pasted gide downward, upon the pasted
glde of the third piece., Turn them over; take
off the now top piece, and lay it Hiat on the
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negr edge of A table, pasted gide upward.
Take the former, Fig. 7, and paste the tube all
over. Lay it along the edge of the mp-&r, bend
the paper over wlth the fingers of both hands,
and rollit tightly up, antil the external diame-
eter of the case about fite the guu.%-e, Fig. 8.
If the paper should be too long, ol course a
piece must be cut off ; if it should not be long
enough, more must be added, taking care to
bind in the second plece with three or four
inches of the first piece; for if the whole of
the frat giema he rolled up before beginning
the second, tha latter, when dry, will probably
flip off and spoil the case. e case baving
been rolled up. take the bandle of the former
in the left hand, lny the case fiat on the near
side of the table, take the rolling board, Fig. 8,
in the right ham:’l, preas the front part of it om
the case, and drive it forward five or six times,
like a jack plane, letting the handle of the
Eli:rrﬁntgr Eléhp round h}i the Iﬂaft Eli?:ndh Ttaia will
ghten the case, and render when . B8
hard as a book cover. i
The former must always be pasted before
rolling a case, to prevent ita sticking, It

should, likewise, be wipod clean with a damp
sponge before being lsid aside. Brasa tubes
keep clean a much longer time if lacnuered.
To lacquer them, clean them with very fine
glass paper; make them hot by the fire, till you
can just bear them on the back of the hand;
then, with a cumel's hair pencil, wash them
over with thin lac solution. The cases may be
either 14%¢ or 11}4 in. long; but 1144 is the best,
for when the cases are too long, the fuse, ad it
approaches the bottom, is apt, il slow, to
smoke ; if flerce, to set the top of the Case in A/
flame. 1If the learner decides upon 11% in.,
the former and rammer may each be two or
three inches shorter.

After the first cage has been rolled up to fit
the gauvge, it may be unrolled and the paper
measured. Future pieces of the same quire
of paper can then be cut of the rightsize at
once, 80 that the ¢ase will fit the gauge without
furtber trouble,

A levge slab of slate i8 convenient for rolling
upon, but a smoothly planed board will answer
every purpose,

When a number of cases are finished hitch a
fece of flax two or three times round each of
hem, and hang them up to dry in a pluce free

from draught, that they may not warp.

Flax is sold in balls; the thick yellow is the
beat. It i3 named inditferently, lax or hemp,
It is much used by shoemakers and is soid at
the leather shops. Two or three thicknesses of
this, waxed, or drawn through the band with a
little paste, ia very convenient for passing
round the necks of small choked cases, tying
¢ases on wheels, ete.

To Make o HRoman (Candle Star.—Take the
former, Fig. 1, which, a8 said before, is 134 in,
long: have acylindrical piece of tirned wood,
box, beech or pmlmgﬂ.ng'. Fig. 2, about 2 in.
long, and of a diameter to just tit easily into
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Fig. 1. At a point, a, at the distance of about
24 0f an inch from the end, d, with a bradawl or
very small gimlet or nosebit, make a hole and

rivein a piece of brass wire, to project just go
much as to prevent the tube slipping over it.
A piece of a brass rivet, such us used by shoe-
makers, i3 conveniert for the purpose, -The
ﬁwt with the head on is best; a gquurter of an

ch length will be sufficient, filed or cutoff
with the nippers. It is evident that uponin-

serting Fig. 2 into the tube, Fig., 1. a vacant
& of 85 of an inch will be left at the bottom.
.disa Ehaﬂla of turned wood, or better stil),

of turned brasas, exactly like Fig. 2, without the
elde pin, a. Now, to pump a star, insert Fig, 2
in Fig. 1; preas the tube into damped composi-
tiom, turn it round and withdraw it. Hest the
tube on a flat surface, insert Fig. 3and give it
two or three taps with a small mallet, like Fig.
. A convenient size for the mallet is 14 In.
Bquare, 3 in. long, with a turned handle. ‘The
mallet 18 best made of beech or mahogany, The
alight malleting congolidates the star and pre-
venta it from getting broken in charging:; it
will compress it to about nine-sixteenths of an
ineh in ht. Push it out and set it by to

tars are best made in summer, and dried in
the sunshine; when dry they should be put
into clean pickle bottles furnished with tight
fitting buugs. A piece of wash leather passed
over the hottom of the bung, jimthﬁreﬂ up
round the sidea, And tied at the top like a choke,
makes a good stopper. Shot shaken upin bot-
tles, with water, soon cleans them.

To Damp 8tars.—Stara containing nitrate of
gtrontium must be damped either with lac solu-
tion or wax solution; an};t hing containing
water destroya the color. Niter stars may be
damped with gum water, dextrine solution or
thin starch. ost other stars with either of
the solutiona. Crimsons and greens wili mix
with boiled linseed oik, but they cannot then
be matched, as oil renders meal powder almost
imﬂammabfe. With all stars, not a drop more
of the solution should be used than is suficient

to make the composition bind; and it is ad vis-
uble not to damp more than half an ounce at s
time; thia iz particularly the case in using the
lac solution, as it dries rﬂ,pidéi; and if alarge
?uallti Lty of composition is damped and gets
dry and has to be damped over and over in,
it becomes clogged with the shellac and the
color ia deteriorated. 11 it should get dry, and
reguire a second damping, it is best to use pure
alcohol only the second time.

Betore mixing compositions, every article
ghould he as fine as wheaten fiour and perfectly
dry. Nitrate of strontium, if pure in the
lump, should be set over the fire in ﬂpipkin; it
will soon begin to boil in its water of crystal-
lization; it must be kept stirred with a piece of
wood till the water is evaporated and afine
dry powder left. A pound of ¢rystals will
yield abont eleven ounces of dry powder, which
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ghould be immediately bottled, Even then, If
used in dammp weather, it is best dried again
and mixed with the other ingredients while
warm. This second drying may be in a six
inch circular frying pan.

Articles, separately, may be reduced to pow-
der with the pestlc in 'a mortar, See that it is
wiped clean every time; us there is danger of
[Lﬁmtmr} with chlorates and sulphides. ﬁhen
the articles ure to be mixed, they may be put
into the mortar and stirred together with a
emall sash tool. A 3¢ in, is a convenient size.
The mixture must then be putintc a sieve and
shaken in the usual way: or it may be brushed
through with the sash tool. Return it to the
sieve and brush and shake through again, As
it lies in a heap, level or smnntﬁ it with the
Diade of a table knife, or any straight edge: if
thoroughly mixed, it will present a uniform

color; if it appears darker in one part than in
another, It must be aifted in. A sieve with
& top and receiver is very desirable, as nearly

mixtures are either plack or poisonous: the
dust from star mixturesis very injurious to the
lungs. Ifa top and receiver cannot be readily
purchased, both may easily be constructed out
of a sheet of millboard, fastened with a brad-
awl and waxed yellow Hax, and neatly covered
with paper,

Mixtures may be damped on & Duteh tile, &
marble slab, or a elate without a frame. They
may be stirred about with a dessert knife,
pressed flat, and l_gggcgaped. or minced, as it
were, and ﬂﬁl;lnﬂ é] ed fat.

To Make olution.—Put balf an ounce
of flake shellac into a tin pot, n.mzeg-nur upon
it ¥4 of a pt. or 6 0z. of methyla apirit; or

referably, a like quantity of wooud naphtha.

t it stand for about a day, stirring it oe-
casionally till dissolved. Then half fill a basin
with boiling water, set the tin contaiming the
lac initand leave it till it boils and curdles.
1f the water does not remain hot long enough
to make it boil, set it in a pecond basin of bolling
water. Asegoon as it has curdled remove it,
aud when cold pour it into a vial and cork it.
Spirit must never be boiled over & fire nor
near one. a8 the vapor might inflame. Keep
the pot, therefor, while in the hot water, at a

gllﬂt.ﬂ.nae from a fire or flame of a lamp or can-
e.

To Make Wax Solution.—Put into a vial 14 an
0z of white (bleached beeawnx), pour upon it
b oz. of mineral naphtha (coal or gas tar naph-
tha); keep it tightly corked.

To Make Stearine Solution, — Dissolve a
plece of composite candle in mineral naphtha
in the same way. Mineral naphtha must not
D8 used near a candle or fire, as it gives off
Enitlfiﬂamma.blﬂ vapor at less than 100° Fahren-

e
To Make Gum Bolution.—There is no better
of preparing this than sitoply to put cold
water gdmn gum arabic, and let it stand till
dissplved. If for sticking purposes, a8 much
water as will Just cover the gum will be suf-
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ficient; but, for making guick match, 1 oz or
145 oz, of gum tO a pint of water. I reguired
in a hurry, put the gum into cold water, ina

ipkin or tin saucepun, s¢t it on the tire, make
ﬁphuil, and keep etivring till dissolved., When
cola, Bottle and covk ir,

To Make Doxtrine Solution.—Take g an oz,
of dextrine and 5 0z. or a 4 pt. of cold water,
ut the dextrine into a cup or busin, add a
ittle ol the witer, and mix it well with a tea-
spoon, rubbing it till all is dissolved; then add
the remuainder ol the water, stir well together
w second time, pour it into a vial and cork for
n=e,  blextrine, wetted to the cousistency of
honey, may be used instead ol thick gum arabic
witer for pasting. Yur this purpose it ig ad-
visantue to keep eitber in a wide mouthed bot-
tle, and toset the bottle inn gallipot contain-
ing u little water; the brush, a cameld buir
pencil, or very small sash toul with one-third
of the Dristles cut uway on each side, to render
it Hat, can then be kept in the wuter when not
in use: this will prevent it, on the one hand,
from 'beaoming' dry and hard; and, on the
other, from getting clogwed and swollen, 1t
can be squeezed between the thumb und tingers
when wawnted for wuse, The Hat gum brushea

now sold, bound with tin, are not pleasant to
usa, as the tin oxidizes und turns of a disagree-
able brown color. It there is a dithiculty in
obtalning o ygraduated water measure, one
sufficlently correct for p{)mteclmlc purposes
muy bemade with a vial. Puaste a narrow strip
of paper up the outside of tho vial, weigh 4 oz,
of water in a cup in the scales; pour it into
thve vial, mark the height, and divide it into
four ual!a]iu.rts for ounces; of course, 1t can
ba grﬂu into half and guarter ounces, and
inercased, it large enuu;i;-h.
ounces, A galion of distilled water weighs ex-
actly ten pounds. Consequently a pint of purs
wuter weighs a pound and a quarter. This is
nilso nowr cnough for gpirit, though, of course,
spirit is a tritle lighter. Doctors’ vials are often
murked with cuncee divisions.

To Make Paste.—Paste is most economically
made in @ zine pot, which may be 4 in. dee
and 8% in. diameter. Any zinc worker will
malce one to order. Put into it 2 oz. whesaten
Hoyr, add a little cold water, rub the two to-
gether with a spoon tall smooth and free from
lumpsa; pour in more water till the pot is full
within about an inch, set the pot in halt a
saucepanful of water, put it on the fire: make
the water boil, and keep it and tho DEEIE-E boil-
ing for four or five minutes, stirring the paste
the while, Remove it from the fire, and set it
Ly to cool. The puste i to remain in the zino

t, in which it will keep good tor a length of
Lime and beautitully white.,

Sowe recommend alum in paste; but it is
best avoided, especially in cases intended to re-
ceive colored fires. lum is a double salt, &
sulphate of alumina and potassa; it has an acid
reaction: and, coming in contact with chlorate

to five or more



of potaah and sulphur, MAY cause spontaneous
combustion. A drop of sulphuric acid instantly
il.}:;mtus stars containing them. Attheaters the
clivwn sometimes [ired A cannon with what ap-
pears to be » red bot poker, but which in real-
ity 15 only a mece of wood painted red, A mix-
Cure b8 made of chlorate of potash and eulphur
arsupar, a glass bead is fAlled with sulphuric
neid, and the hole stopped up with wax. This
15 laid 1 the mixture, and when it is atruck
with the poker, the ligoor ezcapes ind inflames
the potash and sulphur. Eu!flmt{: of eopper is
a particularly dangerons sait, and must never
b used, a8 it is almost certain to cause Eponta-
neous combustion.  Chertier, to whom pyro-
techny otherwise owes B0 much, mmtroduced
an cmpirical preparation, by dissolving sul-
phate of copper in water, togethe: with chlo-
rate of potash, drying it, and wetting it with
ammonia:; but this, however dried, when oaoaun
wetted, turns litmus paper red. Praciicus s
named it <hertier's copper. Tts use is unt
recoinmended,

Two paste brughes will be sufficient for an
amateur, sash tools, one about an inch diame-
tor, the other smaller for light purposes. Let
them stand in the te. 1t they get dry, the
bristles fall out. For convenience, one niay be
kept in the paste and one in water.

15:‘1' clay, powdered and sitted as fine as posai-
ble, 13 used tor plugging or stopping up the
bottome of cases, Amateurs bave discon-
tinued its use, and employ piaster of Paris in
preference. Directiona will be Eiven for each,
go that the Jearner can adopt which he pleases;
but plaster is inflnitely preferable,
American improvement.

Roman Candle Scoops.—No species of fire-
works require greater care in their construc-
tion than Roman capdles. In the first place the
stars must be tierce, that they may light thor-
oughly: next, they must not be driven out with
toogreat veiocity. For this purpose the blowing
powder must be carefuuy adjusted, The stars
nls0 must be qf s0 easy a fit that when put lnto
ihe case they may fall to the proper depth of
their own accord. 1f they require pushing, they
ure too tight, and will probably blown out
blind, When made as directed they will neces-
sarily be of an easy iit, as they will be of the
inner diameter of the brass tube, while the
Iil;mra of the caze is equal to jits external

ar,

£ 13 an

To regulate the blowing powder, prepare g
numbeyr of little scoops, like Fig, 6, which is
about the right size for t'hq bottom star. They
are formed of pieces of tin, zine, or copper.
Cut a long strip of tin in. broad; cut this
acrogs into 7 pieces of the following lengths:
18g, 134, 124, 2,284, 214, and 4in. Hound off the cor.
ners. Tukea picee of brass wire, or stair rod,
about ¥ in. in diameter, ana _with the wooden
mallet before mentioned, Fig. 28, bend each

of the pieces round the rod into a hall cylinder
or gutter, Take up the smallest and hold B4 jn.
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Of the end of the stair rod in the end of the
semi-cylinder to keep it open; put the other
part, from a to b, Fig, §,ina vise and pinchit
up; it will essume the form represented; the
bowl part will be 9¢ in. long and the handie 1 in.
long. Make the bowl of the next scoop § in.
long, the next 74 in.. and 20 on; the handle will
always be 1 in. loug, Tae last, for the top star,
will bavea bowl of 3 in. The smallest scoo
ought to hold as much grain powder as
weigh about one twelfth of the star; but to
have the scoops necurate, it will be necessary
to charge & Homan candle, fire it, and observe
whether the stars go & uniform height. For
measuring the interval fuse, or fuss between
the top of one star and the bottom of the naxt,
4, large scoop of the gize of Fig. 10 will be re-
quired. The tin may be 1 in. broad, and the
bowl 214 in. long, bent round the rammer,
Hig. To adjust it, take & Roman candle
case, fit on the foot, Fig. 9, which is a pieoe
of wood or brass turned with a temon to fi4
tight at the bottom of the case. Fill the sooop
and strike [t level with a straight edge; empty
it into the case, rest the foot on a flat =u
msert the rammer, Fig. 4, and jolt It up
down a dozen times or more, Hft it about
1o, 4t a time; put In another scoopful
and jolt it in like manner. If the two 5c00
fuls thus compressed flll 1 in. of the case,
scoop will be correct. If more or less, the
?gu?p must be shortened or lengthened accord-

Eiy.

A piece of writing paper may be pasted and
wound twice round the handle of each scoop,
s from a to b, Fig. 4. One dot can be put
upon the scoop for the first or bottom star
two dots for the second scoop, ete,, or any
memorandum can be written upon them for
future guidance, Should they get soiled, they
may be cleaned with a soaped damp plece of
BPOTHET,

CGunpowder for flreworks is8 used in two
forma, meal powder and grain powder. Meal
powder i3 a fine black dust and is cmployed i
il cases of mixing. Grain powder is of threes
kinds, F, FF, und FFF—fine, double fine and
treble fine. FFF i beat for Emckerﬂ.ﬂimFIF
because it runs rapidly down the pipes; tfor
driving stars, shellg, ete.,, F will be sufficfent

but FFF may pe employed ; FF need not be
urchased, 1If in any place thereshould be a
ificulty in obaining meal powder, F grain
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owder may be crushed in a leather bag by
ayin%thu bag on a hard surface and beating
it with a bammer. The leather should be of
the same kind as shoeg are made of,

To Charge Homan Candle Cases.—Pour some
F grain powder into 8 wooden bowl or platter,
represented by Fig. 11. . Hound tho edge lay
the little blowing powder scoops gide by side,
beginning with the rmullest at «, the next at
h,and 80 on to g. Put some RHoman candle
fuse into a Iﬂrie tin acoop, made toetandon a
flat bottom, like Fig, 12, the sBame In Bhape as
used by tea dealers; and, on the right hand nf
it lay the charging fuse scoop, Fig, 10. 1f the
Howan candle is to contain different colored
aturs, set seven io a4 row in the order desired.
When the cases wre invended to be fired in
threes or fours, the stars ion one may be all
blue, in another crimson, in another green, in
another white, Fit the toot, Fig. 9, in the bot-
tom of the case, put in s scopptul of clay,
insert the rammer, Fig. 4, and jolt it till t
Ciuy is well composed. The clay should fill half
aninch. This being done, invert it, and sbake
out any littig dust that may remain. Putin
thea little scoopful, a, of F grain powder, then
lay thesccop at A, Now put in a star. As
previously statod, it ought to fall of its own
accord ; but make sure that it has reached the
blowing powder by putting in the rammer,
Having ascertained this, put in a ﬂ!ﬂ[}%ﬂf
fuse, Fig. 10 lay the scoop on the right of Fig,
12 insert the rammer and Jjolt t; putin
anotherscoop of fuse, Fig. 10; lay the scoop on
the right of Fig. 12; insert the rammer and jolt
it as before. hen dpmceeﬂ with the scoop, by,
of grain powder and lay it at B, and so on, till
the cuse iz filled. The fuse on the top star is
beat dreivenin with a short golid rammer and
muliet, as it is dificult to jolt the long rmmmer
inso smull & space. The lasteighth of an inch
near the mouth of the case, should be fine m
powder, a3 it binds better than the Homan
candle fuse. and also blows off the legder pipe,

The blowing powder scoops, having been laid
at A, B, etc., all that is required is to turn the
bowl or platter a little round to the left and
they will come in rotation ready for the next
case. Also, hf’ yuttlng the scoop, Fig. 10, alter-
nately to the lett and right ot the scoop, Fig.
12, it will always be known whether the proper
quantity of fuse hasbeen putin.

Colored stars, from their fierceness, have a
tendency to burn in the casea. This defect
may be remedied by é:utting upon each star a
small coopful of starting fire, No. 1, before
putting in the interval tuse as mueh as will fill
round the sides of the star. This composition
is sumewhat flercer than would suit for the
regular fuse; so catches the blowing powder
BOONELr.

A Homan candle is well charged when the
stars isochronize, or cunsoutat equal intervals
of time; theyshould also, theoretically, ascend
to equal heights; but _with colored stars this
canpot be perfectly insured, as gomc shrink
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more than others in drying, and of course fit
more loosely; some are bheavier, some flercer
than others, . _

The interval fuse must always be driven in
at twice, never at once. Each star, with its
blowing powder and fuse, occupies ahout an
inch and a bhalf; perhaps a trifle more.

Inatead of driving in clay at the bottom,
sluster of Paris may be used, and then the
‘not, Kig. 9, will not be required. Have some
plaster of Paris in a wide-mouthed bottle; a
glass of cold water with g salt gpoon in it; and
a number of pieces of paper about four inehes
Bgquare. Puta small quantity of the plaster on
ona of the pieces of papoer; indent the middle
with the finger; put to it g little water and work
it up with a dessert knife. JUust ws it gets to
the consistency of mortar and is about to set,
mould it with the fingers to the shape of a
cork: push it in to the end of tho case; reat the
caseon a Hat surface; insert the rammer and
give it two or three slight joltg; turn it round
a few times and withdraw it. 1f the plaster
aticla to the end of the rammer, itshowseither
that you have used the plaster too wet or
have not turned the rammer round a suffi-
gient number of times.

No more plaster must be mixed at a time
than will suilice for one case. When plaster
has once get it cannot be mixed up a gecond
time; therefore take a tresh piece of paper and
let the knife be cleaned every time. 1tig ade
visable to have two dessert Knives, then one
can be used to scrape the other. As much
plaster should be used as will fill the case up
about half an inch. They must be set by to
dry; their not requiring the use of the oot
will be found a great convenience,

Roman candles are usually made from three-
eighthse to six-eighths, but Hve-eighths is a
very satisfactory size. If a Romuan candle is
intended to be fired singly. twist a picce of
touch paper round *he mouth. It the cases are
intended to be fired in threes, fours, ete,, to
form a bouguet, or to be placed vound o mine,
jack-n-the-box, or devilamong-the-tailors,
omit the touchpaper and envelop the case in
dnuble crown, made to project an inch beyond
the mouth, to receive the leader or gquicks-
match. . _

A steel pen inserted, nib buckward, in the
end of a smail puper tube, rolled round the
end of & pen holder, makes a neat little scoop,
It may be tastencd in with u little plaster of
Paris. A scoop may also be made with a quill,

Composition for Homan Candles.—1. Niter, I8
parts; sulphur, 6 parts; iine chavcoal, 7 parts;
meal powder, £ parts.

2. Niter, 16 parts; meal powder, 8 parts; fine
charcoal, 8 parts; sulphur, 6 parts,

d. Niter,16 parts; meal powder, 11 parts; sul-
Eﬂmnr 6 parts; antimony, 4 puarts, ‘I'be next

hing i8 to 1l the case. Betore nillng It intro-
duce a little clay to the bottom of the case,
thus forming a better and firmer bottom. This
being done properly, put in a little coarse pow-
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der, and over thia a smull piece of paper to
prevent the composition mixing with the
powder; then ram down as much composition
as will 41l the caso one-sixth of ita height; over
this put a small {;iem of paper covering about
two thirda of the diameter, then g little corn
powder, and upon thata bull, observing that
the ball is rather smaller than the diameter of
the case. Ower this first ball more of the com-
pogition must be put and rammed lightly down
to prevent breaking the ball, till the case is
one third full; then a piece of paper, a little

wder, and then another ball as betore, till
he case ia filled with balls and composition,
taking carc to place composition above the
highest hall. en the cuse is thus filled, cap
it with touch paper by pasting it round the
orifice, and a little priming of powder beln

added, the work 18 complete. — Pyrotechnist
Tredsury.

Saxon.
Numm‘r‘il‘.‘lili*ll‘!'l'!l.!ill 1 2 ‘3
Bulphur. . . cccveeenara -, I | 3 b
Nitﬂr—-tt-rt---ti ----- W amswma % 4 E
Mﬂﬂlpﬂm--..-u"u....."& of 1&

Bhell Fuse,
Hllm—mrll-Il-illlil'lll!-l-lllljj‘.l.ll.'..i|Il‘ 1
MEH-I- ﬂW'ﬂEl'.---u-- R R LA L RN II NN NN 4
Nitﬁr?..” ------------- R R AR TR R RN AR ’
Sulphur S eiaauraes Zeasravencal X

Signal Fireworks.—The following pr:ﬁmrﬂnna

are given in an English patent by E. H. La-

marre, of Paris, for colo ights for signals :
White Light.—One hundred parts potassium
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eblorate, 10 parts antimony sulphide, 15 parts
boiled linseed oil.

Red Light.—Fifty parts
50 parts etrontium nitrate,
coal, with as much linsced
knead the mass together,

Green Light.—Fifty parts potassium chlorate
& parts barium nitrate; 5 parte wood charco
and linseed oil, 88 above. The use of linseed
oil 18 claimed as a specialty in substitution for
nlBr“Lﬂf turpentine or resin, — Science Record,

10 Make Slow Match,—Dissolve 1 drm. nitrate
of lead in 14 oz, boillng water, Cut u sheet of
hlmtm;gpap,er in gix egqual parta, and wet them
on both sides, with & sash tool, with the
solation. When dry, paste a piece all over, and
upon it smoothly fmsa ancther piece; upon
this, pasted, put a third piece; and g0 on, till
all the six form a stiff board. Lay them under
A heavy weight ; and, when dry, with a sharp
knife and straight edge, cut the whole into
strips a quarter of an inch broad. Four inches
will burn about a quarter of an hour. Narrow
tape, boiled In the solution, makes excellent
slow match,

S.*.I: . Com tone for.—1. Meal powder, 20
parts: niter, 8 parta; sulphur, 4 parts: E.char-
-mulh parts,

% Menl powder, 18 paris; E. charcoal, 2
Darta.

d. Meanl wder E‘l%artq- niter, 4 parta: B,
charcoal Pgurta;'aulp ur.:[part.' ,
Ell=

4, Meal wder, 18 parts; niter, 6 parts:
phur, 4 ]ﬁa' E. e ,fl parts. EVE f out
all the Erﬂdlenta, mix them thoroughly, and
Eaaatha composaition thrm;fh a sieve at least
hlrﬂgd timea, The comvosition cannot be over-
mixed,

g_)ﬂtu.ﬂﬁiﬂm chlorate,
parts wood char-
oil ag is required to

Slow Fires, to be Heaped upon a Tilé in Shape of a Cone, and Lit at Top.

Colors. Scarlet, Green, ‘ Purple. Yellow. ‘ Crimson,
Nitrate of strontiom...| 16 “ | 108 —_ —_ —_ | 108 2 20 — 40 36
Oxalate of 0da. . ...... o - —_ = — — — — — a8 B - —
Sulphure of copper..,..| — a4 30 —_ — — 24 3 _ — — —
Chlorate of potash..... 1 3 12 1 1 — 9 £ 2 3 b 4
Charcoal, fine,...,.cc... 1 — =t 1 — - — - — — b —
Calomel,... ....conennee. — i 24 — b 9 ple: 18 — — — -—
Sulphur, washed,,...... 4 8 39 4 = 7 a9 24 4 1 13 12
Ehelaﬂiulrllltlllllilrll e 1 2 — 2 1 E E ﬂ E — 1
?Iﬁgemble black .. ..... - - 1 —_ — - 1 2 — - — 1
Bulphide of antimony..| — — — — — _ —_ — —— —_ 4 4

In order to get the
top, and invert.

powder into a conical heap, press it into & wineglass, or lay a tile upon the



'ﬂ"l_.'l_'l]’_'[l:lﬂl‘............:. .......... as 1 5 d
Elﬂ['}hlll" ------- EEFET AR R NS Er T B ] S —
{Jhlirﬂml EREFEEN T TR NE RN E NN T X ST I— l s
Hit-EI' ----- same R RER mEE G Ea s 2 — e
Meal powder........ sarsrsasesnans] B 1 8 4
Stee) -'ﬂ]iﬂ_E‘E.” R e e —_ | — 1

Stars, Crimgon, — 1. Chlorate of potash, 2¢

parts; nitrate of strontia, 32 parts; calomel, 12

rts: sulphur, 6 parts; shellac in fine powder,

parts; sulphide of copper,2 parts; fine cbar-
coul, 2 parta. )

2. Chlovate of potash, 12 paris; nitrate of
strontia, 20 parts; sulphur, 11 parts; charcoal, 2
parts: antimony, 2 parts; mastic, 1 part.

3. Nitrate of gatrontia, 72 parts: sulpbur, 20
parts; gunpowder, & parts; coal dust, 2 partsa.

Rose Colored Stars.—Chlorate of potash, 20
parts; carbonate of strontia, 8 parts; calomel,
10 parts; shellac, 2 parts; sulphur, 3 parts; fine
charcoal, 1 part. advantage of this com-
position isthatit is notatall liable tosuffer from
damp in winter. The carbonate of strontia is
a galt not absorbent of moisture like the ni-
trate, and is, moureover, always to be had in a
state of fine powder,

Green Stars.—1. Chlorate of potash, 20 parts;
nitrate of baryta, 40 parts; calomel, 10 parts;
sulphur, & parts; ghellag, 3 parts; fine charcoul,
1 part; fused sulphide of copper, 1 part.

2. Nitrate of baryta, 40 parts; realgar,2 parts;
sulphur, 8 ts: lampblack, 1 part.

8. Chlorinte of potash, 28 parts; nitrate of
har%'ta, 12 parts; sulphvr, 15 parts; mastic, 1
part.,

Pale Rose Colored Stars.—Nitrate of strontia,

antiomony,d parts,

Yeliow Btars.—L. Chlorate of potash, 20 parts;
bicarbonate of soda, 10 parts; sulphur, b parts;
masile, 1 part, ‘

2, Chlorate of potash, 30 parts; dried soda, 12
parts: sulphur, 8 parts.

Geol2en Yollow Stars.—Chlorate of notash, 20
parts; nittete of baryta, 30 puris; oxalate of
soda, 16 parts: sulphur, B parts; ﬂhﬁ-flau, 4+ parts,
If it is thought advisable to give the stars
made from this formula a tailed uppearance,
add one part of fine charcoal. The composi-
tion is t0o be moistened with the shellne solu-
tion. The stars form a beautiful contrast with
thase of an intensé blue.

Blue Stars.—l. Chlorate of potash, 8 parts;
sulphide nf copper, 6 parts; Chertier's copper,
b parts; sulphur, £ parts.

Chlorate - i potash, 12 parts; Chertier’s cop-
per, & parts; sulpbur, 4 parts; calomel, 1 part.

4. Chlorate of potash, 16 parts; Chertier's
copper, 12 parts; calomel, 8 parts; stearine, 3
parts; sulphur, 2 parts; shellac, 1 part. This
gives a most intensa blue,

4. Chiorate of potash, 20 paris: carbonate or
ﬂppé}ﬁr. 14 parts; ﬂulphur.. 12 parts; mastic, 1

part. .
5. Niter, 12 paris; sulphide of aotimony, 2
arte: sulphur, 4 parts: lampblack, 2 parta. .;Lll
hesg compositions ghould be moistened with
gum water, and in No. 5 the stearine employed
must be in fine powder.

Violet Stars.—Chlorate of potash, 9 parta; ni-
trate of strontia, 4 parts; sulphur, 8 parts; car-
bpn?te ni copper, 1 part; calomel], 1 part; meas-
tig, 1 part,

White Stars.—Saltpeter, 8 parts; sulphur, 3
parts; antimony, 2 parts.

No. 1. Mauve and Lilac Stars and Lances.

8 put;t&: Elhll?rat?. nI;] p{lt.?.!:lh, 4 paéts; sulphur, 2
purts; sulphuret of antimony, urts, Take PRy G
Eﬂ[;ifiilll ¢ure that the n.étrEI.tu::Jrr of Elimntia used Sumbar —i f —ﬁ _T E _H 1—?
in this Jortewala is very dry, Chlorate of potash ,,.. 24 |

Pale (zrecn Stars,—Nitrate of baryta, 16 parts; Uaignr:?él o Im ,,,,,,,,, 4_'11 %ﬁ sj’:: 'iH; 3_5 1_2 E
chlorate of petash, 8 parts; sulpbur, 6 parts; Shellac .......... ...... —| 8| b 5 - 'i
No. 3, Purple and Viglet Stars and Lances.
INTIDAREY . i m v P ba s o v 1| 2| 3| 4| 6| 6| 7| B| 21101211 (12113|1¢ | 15
Chlorate of potash............... 2| 06 | 3
Nitrate of Ettr]gntium. PR O 43 ﬁ ﬁ E E 1—5 -—E % Eﬁ % 3& gj | B E—T
Ell.'lp].'llll", Wﬂﬂhﬁd ----- - A AEEEA R E T m .I.H' p— :ﬂ 2 1 ﬂ 1 3 T 3 T 2 ﬂ 12 B
Calomel . . ... ........, sennanss #o| 12 |24 | 2B T 2] 6] 2 2 20! 8 48[ B| A |12|13
Eué?hldﬂ ﬂf ﬂﬂppﬂ'r ...... NN TN '!.' 1 4‘0 E 1 — 3 _— E 12 1 e S - e
Shellfc......... ... .. sevvvevnnne| 4| 5| 1| —=| 1] —|—=1=1—| 4| —]| 1| 21| 2! B
vﬂgﬁmblﬂhlﬁﬂkn-....a R A ma 1 m— — — — e Gy i — - — — — == o
Black oxide of copper........ .... — === 4] 4| 1|—=|=1=|—=]|—11}1
Carbonate of strontium. .......... —_— === |—|—| 4| =]|=|—=]|—=| =
Loafl BUgAr. .. ...cvncvvevn.. e - === |—-|—-|—-]—-|M|—|]|=]|=|—=]|—=
Oxychloride of copper..... civiiar| — = —=]—|—|—=|—|—=|—=|—{—=| 4| 6| B]| 9

3 | - R PR AW RN R R EE — T— — — — — ] —_— — e =T 2 2 s 1
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Nitrate of strontium. .| 4| 425 14|—| 4 — 1616 1
Sulpbide of copper.....| 2| 7l20 —| 5| 2| 2 —{—| 1
Atearine... ... .ouu.s 1—|— —| 1|— 1!———-
Sulphur, washed.,.....,. —| T}35 W——|— 12 2/—
Chloride of lead....... —! 1}—| 22— ==
Nitrate of lead . .. ... — === 02 11—
xychloride of copper.|—|—| 8/12|—|— |—=' 8] —|—
mﬂﬂiﬂnﬂ ------ LR B Ea . 1'—'_____'_
Yegetable black, . ——|—| 1{—|—{—| 1} t|—
17 ——|—| Bl—|—=1-—| 2 1|—
Carb'nate of strontium|—|—|—|—| 5|—| ¢ —|—|—
Orpiment or realgar.. . | —|—|—|—|—|—| 1 —| 1|

—r

l

The following refers to table No. 6, page 18 :

If powdered nitrate of barytes and shellac,
crustied by being hammered in abag, arcinixed
together and melted in a pipkin over the fire,
the mixture, when cold, may be reduced to g

wder in an iron mortar with patience. Take

0.6. Weigh out 2! parts nitrate of baryies,
and 2 parts coarsely powdered lae: melt them
together; when cold. powder them, and Add
the other substances in proper proportion,
Shellac may be melted with nitrate of stron-
tian, in the same way.

No. 2. Sugar Blues for Stars and Lances.

Number,,.......... 1) 20 8 4| 5 6] 7| 8 910
Chlorate of notash,,..| 8(36/40/40/38 olw|s0, g 2
Calomel........ .. .| 4l18/24/2413] 8[12|| & 1
Loaf sugar ... . ... | 313 912| 4| 1)12] ¢ 4|—
Sulpharet of copper, | 5|22/22/12| 4| 3/ 2] |
%tearilrie..ﬂ.i....f... - =12 % 3 é 1 2:___
xychloride of copper|—|—|—| 3| 4| 2| 5/—1_! _
ﬁammﬁﬂiﬂn veemeney === —|—] ! —]—

pper ftlinga .. ....... (—{—|—|———|—{ | 3| —
Black oxide of copper|—|—|—|—|—|—|—|— _1“_

Nosubstance combines better with salts of
copper than sugar. Sugar, put into the howl
of a tobacco pipe and placed 'in the fire, burns
flercely, and is converted into caramel, This
Enured on Lo A plute, slightly ameared with
butter to prevent it sticking, hardens on cool-
'ng ; and is used for coloring brandy, vinegar,
gravy, dpnrter. coffee, etc. Btearine must be
scraped very fine from a Stearine candle,
Sugar blues are to be damped with pure water
only, as the sugar itself, when wetted, is suffi-
ciently cohesive, TUse an exceedingly small

uantity of water, and rub it ug thoroughly in
the mortar ; the longer it is ri bed, the begtar
it combines,

The following refers to table No. 10, 194

It is impossible to powder shellac sufficient]
fne by hand; and, twenty years ago, powdere
shellac could mot be procured. About that
time the drug grinders, finding a demand for
it, submitted it to the action of the stamping
mills {mechanical pestle and mortar), and how
it can be obtained at most shops.

FIREWORKS & EXPLOSIVES

Chertier mixed flake shellnc with salt; melted
the two together; powdered the mixture; anc
washed out the salt. Such process ia needless
now. Itis usaless, unless as fine as wheaten
flour.

....... 1 2 3 4 5

Nitrate of lead,, 8 24 28 — —
Chlorate of pot-| — — s — -—
L. ¢ I - 3 B 6 5 4
Charcoal....,.. .. 2 8 8 1 —_
Steel ilings.... .. 2 8 B 3 4
NIeE aaay — 4 3 _ —
Shellac, fine.,... - — 1 —_ -
Bulphur, washed| — —_— — 1 1

Rub up the mixture thoroughly in a mortar
with just enough boiled oil to muke it cohere,
and purmp it intc Homan candle stars; the oil
will preserve the sieel from rusting, For
Roman candles or Italian streamers they will
be ready at any time; for rockets and shella
they may be matched and enveloped, like
fgure 32, a day or two previously. They form
beautiful stars. Or the may be charged in
cases, and primed with chlorate meal powder,
Or they may be damped with lac solution.

Peari Streamer.
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Zing filings......
Menl E:w i R
Vegetable black.

| | Ren
| | B=X
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Instead of filings, zine may be obtained in &
fine powder, by ‘fnurmg it, mel into a hot
iron mortar, an hammering it with the pestle
direetly it begins to solidify. Bift it through a
fine sieve. Protect the hands with cloth gloves
while using the pestle. Damp the composition
with gum water for Roman candle stars. Bro-

ken bita of the stars may be put into red
gerbea, P ato colo



No. 6. Green or Emerald Stars and Lances.
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No. 7. Deep and Pale Yellow Stars and Lancez2.

NUIDBEE - ooeoe e vetensseernses 1l2|al4e|5]|8 ﬂ‘lﬂ' 11 12

Chlorate of potash,....... ...« B |4 (12 |16 (12 (16
()xnlate of soda ....... ... ceene| 3| 2| B 4| 4
Hienrbonate of soda , . ... vvees -
Nitrate of strontium .. ........ -
Carbonuate of strontium......... || G | 2
Nitrute of barytes,.,.. P
Sulphur, “ashed 4
n'\hL]IH.{. " " mE s RERE G EE FaoEF E 1 B - |,

i

16|88 16
44|45
|

IR | A LT T I

| 3| com | ~a

10 |—
—| 61

— e

m|m
HJ:- m

| 1

] |

#|Wi#ﬂj

Jouedl
el B0 TG

Et-EH.II'II{‘ .......................
Charcoal, fine.. P

5
3|1|—
1

| e | R
| o

Drpllnﬂut (T rE-.ulg'E.r civnen|—l—|—| 1|1

Loal BUgAr. . ...cvvveercnns venens —

e

Nn, 8. White or Bright Stars and Lances.
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No. 9. Blue Stars and Lances withou! Sugar,
| ] ' |
Eumhﬂr ............. eeee A e R R A E e 11 2] 3| 4| 6 E. T 8 E]ﬂlll 12 ]B!lilﬁlﬁ 17 [Ellﬂ'zﬂﬂlﬂﬂlﬁ
— | ===l ——— | — ||| = | == == —|—|—
Chlorate of potash, ..., RS D(40118\140| 6| B 4840 24116 30,24] 822/40| 6|16/24| 2| &40(40 36
Calomel, ... ..._... e E B Eners semmaaes 4|20| 828 2| 212(12 & BIHJ B 1| 8[20) 3} 1| 8—|—|—|—12
‘iulri'thldrc‘ﬂfcupper ; 4'20(10|28|-—| 2 —|— =——|—=| 3| 6|25 b—|—|—| 1{20{2¢ —
------------- O L N 15--__'_22 l_|_ 1_'_"5_"_ l"'_ﬁ_ﬂ
ﬂl’jﬂh]ﬂ-l‘lﬂe ﬂfﬂﬂpper ERAE R PR pE R E e w E""_"“- E_ E ﬁ'lﬂ "l: 1 2__ E_ ] 1_"_ H’
Dextrine..,, ... R —|—] H|{W——=|—| @ —[—=|..|—|-—]..| & 2| —|—|—|=|—|=|—
E'I.-I.!-Phllr ------------- A R R Ak N E R i S Bl NI | 34*1123235__4212559
Stearine .. . svsasennssannsansasf—=—|=—| Bl——| 1|— 2| & 8| l|—|—|—|—|—|—|—|—|—| B| 1
Hlmkﬂxldenfcnpper. ................... —|—— 1] 1| 1|= = |=l—|—|—|——]—=|— | —|=|—]—|—|—
Copper Alings. ........... ... s TR e e _——-—-————-———'—————~——=— o — | —|—{—|—
Sal ammondAc. ... .o nir s nenas AT ki . ——i————-——l—-!-———-—-————--— B ﬂl-
Na. 10. Crimson and Scarlet Stars and Lances.
Number.. ... ....... I A RS R 1 2 H_! 4 b 6 T & ’Elllllll 12(13{14!16| 16|17 1519:m:zlzzlzam
Chiorate of potash,................. ...|18 8[16 182¢|1824/16| 8|18l25| 432| 6/16/28(32(26/06| 8'24' 8| 2|13
Nitrate of strontivm,. ....... ........|16{16[32 32 —|16/20/24| 5| 6|30 748 5{—|—|€!(10(72(12/18 12| &|32
Sulphur, washed . ...., e g| 6l 12| 8] B{10|—| 1|—[10] 1| 8l—|—|—N3]| 5l24] 27— 2] 2[4
Eharmﬂ]| ﬂnE llllllllll PR L O EE T EEETR RN | 1 1 1!1 1__'____|'-_______—___ l E
Shellac . ciiarneanansea sussasunnsnneel—| 1| & 2| Zl—|—| T| 1] 4 3 1|12 1|—|—| 4] 3121 4| 6 3|—|—
EHJDmEl —— ) "‘l-'ll*llllliitiibtl_-__. T:_ E 1_1!'- 2 2 E 21'2 E_'IE].E]{I{E“-_ 4|=]—
Eulphldentmp R -—.—31———11131-—]1——- 4| 1| 4, 1| 5|—|—|—
H'ﬂﬂ-lgﬂriﬂrnr Eﬂt TR EEE R ——frelr l'ﬁ 1’____'__""‘____"_'_ 1_-'_"
Vegetable Black. ... ...oviieenny neenss —| == =|=)=]—={={—| 1|—]| L —|—|—| 1—|—|—|—| T|—]|—
f augar. cvee i ===~ =l=|=—|—|=|=|=]—|—| TN —=|—|—|—|—|—}—|—-
ﬂﬂl‘bﬂﬂﬂ.tEDfEtl"Dnﬂﬂ.ﬂ Limn S S —|=|—={— M == |—]—|—| == —=|—|—|1}] B—|—|- |—=|—|=|—|—

No. 11. Tailed, Streamer, or Comet Stars, for Rockels, Shells and Roman Candles,

|

Number. ..
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(riled Tailed Stars for Rockets and Shells.

MNuumber.

Charcoal. ... ... .... .,.....
SRR - ] e A

Miter— o0
Meal powder..... . ..........
Sulphide of antimony.... ...

o
olaxene |

— i s
ﬂ:#&fﬂﬂ 4
PhES TR D | &

To | oz. add 24 drops of boiled Linseed oil;
rub them thoroughly together in o mortar ;
then spread out the mixture (or & few days to
dry. When dry, mix with starch, dextrine go-
lution, o gum water, and chop into % or 44 in.
ctibical Dlocks, They will keep for years, and
mprove by aee. Lo order that a star may tall,
it must rapidiy burn through and leave u cin-
dep, or scorin; from this, as it falls, minute

.ik few magnegium fllinga may be added to any
olor.

Star Lighta, Gumﬁunit-inn for.—Fine dry
niter, A parts; sulpbur, 6 parts; lampblack,

334 parts

Starting Fire.
Number....... CRLFASGE M 1 a3
{harcoal...... e e i 1 3 2
Mealpowder. . .....coocvue. ... 8 16 12
M PIAIE, oo snir v s — 4 2
Niter... i cennes — 6 3

Streaviers.—Streamers or ?uick matches, used
for communicating fire quickly from one tube
to ancther in display %iecem are composed of
the following composition packed in slender

continuous paper tubes;

hortions become detached, und trail behind, NIter., oo waiii R A 2 o
Hagnesivm Colora for Stars and Asteroids. Sulphur, ... 1 oz
- 3 . Mealed powder. ..... Frarnd LEPEase 18 oz
S | & | . o CBErGH] - i s i e e e 4 0z
Colors, a‘*‘ = | § 5212 | To Make Touch Paper.—Dissolve 1§ 0z. of niter
2|8 2|3|F|& lin % pt. of hot water. Procure some 12 1b.
D lgm | |B@ || |double crrwn blue, cut each sheet into four
- - promsie | | — | —  |@qual parts, fifteen by ten. Lay them smooth
Nitrate of strontium 8] 6| —|—|—|— |upon eachother, and, with a sash tool dipped
Culoride of barytes,...| — | — | 12| —| —| — |[into the niter solution, wash them overon one
8: Elulrilum;_lgﬂ?if Copper | — | — | — | 2| — | — |[8ide,and hang them up to dry.
mie o H. e — - =] =] 2| — .
asulphide of ontimony .. — | — | — | —| — | 1 H’@ Light,
Chlorate of potash...., 2 4)— | 5| ¢|—
NltlEr.|.| e R E VA s s - — — - —rr 12 Hummri.iil-li----.-Il-l--ll--l- s E- gEmEE s wEE o AN 1
Sulphur._ .. .. reesenned)l B | 1| 2| =1 4
Chﬂ'rﬂﬂﬂ] B - iodomow " ow I. m— — e e— — Hit’m ------------ EEEEERE N BEEE R EEEEEEEEE TEE? 1"
Sheilae........ ... — ] R Y[l = RPN i it et e e i ee e 5
Calomel....... PR — | 4]l — | 2| —=|=— [MeBRlpPOWART...icovvivvsrancsrsssrsscec sneal 3
Magnesium filings......| 2| 3| 2| 2|1 ]| 2 21 Fry 1) o eeras 1
Wheel and Fixed Cases.
MNumber.....iciveaiieiini 1| 2| 3| 4| & i T B8] #1110 (11 (1213 )| 14| 15 (16 | 17
Megl powder _......,......| 8| 24| B| 36| 4|18 | B | 12|42 (4 |16 10)13 | 16| 20 | 40 | 38
HUIFhUI‘ -------------- ] 1 1 — 1 T T = 1 1 & o — . ] _—— 1 'l ]-
Charcoal, ... coovevvennnna 1| 4| 1| 4| 1| —|—|—=|—=1—|=]|]—|=|—|—]| B3| 2
Niter....oconeen- ceenena| X G| —|—| 2| 2|1 3| B|—| A —]| 1|—]|—124) 4
Steel Glings...........0 .. —t—-l—|—|—| & 3| 3| 6| 1| B|—|—|—]|—]| B8]|—
Vegetable black...... . |— | —t—|—|—|—|—|—|—|—|—| 1| 8]|—|—| 1 |—
REBIIAN, v cecommmmmsprrmerne] — 1 — | —F——[—}—| =| —[—F—[— q|=T=| Ad.|—
Litharge. ... ... . — === —-'=]=1=]—-l=]=1=-| 4] 31 2| —
Case Colors for W heels, Compositions for—1. 4, Mauve.—Potassinm chlorate, 12 oz.; mer-
White.—Niter, 10 oz; Huiphur, 3 0z; regulus curous chioride, 4 oz.; strontivm nitrate, 2 oz.;
antimony, 2 oz,; realgar, 1 oz.; red lead, 14 oz.; copper subsulphate, 4 0Z.; shellac, 2 oz.; stear-

shellac, 14 0z,

2. Golden Yellow.—Potassium chlorate, 8 0z.;
barium nitrate, 2 oz.; shellac, 2 oz,; sodium
oxalate, 1g 02.; Btearine, ;ﬁm.

i * Drﬂnge.—]iﬂtaaalum chlorate, B oz.; atron-
tinm chlorate, 1 oz.; barium nftrﬂ.l:e, 2 0%;
shellac, 2 0z.; sodinm oxalate, 114 oz

ing, 3§ 0z,

6. Rich Crimeson,—Potassinm chlorate, 8 oz.:
ptrontium nitrate, b oz.; shellac, £ oz.. mer-
curous chloride, 134 oz.; copper sulphide (fused),
1 oz.; lampblack, 14 oz.

8. —Potassium chlorate, 2 oz.; strontium
nitrate, 5 0z.; shellac, 20z.; mercurous chloride,
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10z,

7. Brilliant Green.  Potassium chlorave, 10 va.,
barium nitrate, 6 os; shallag, 2 0z.; mercurous
chloride, 2 oz.; pure sulpihur, 1 oz.; copper gul-
pl.'niailﬁ}l O, fine charcoal, 1§ 0z,

8. Rich Emersia Green.—Potasaium chlorate
12 0z.; oarium nitrate, 8 oz.; harium chlorate, 5
oz.; shellac, ¢ 0z; mercarous chloride, 2 oz.;
cr::aapﬂr p-uwaer. 1 ¢z.; pure sulphur,1 ou

. Bright Blue.--Potassium chlorate, T oz.;
mercurous chloride, 4 oz.; Chertier's copper, 4
ozn.; dextrine, 1ig oz.; etearine, 14 oz.

155 VIREWOEKS & EXPTLSLIVES

_10. Bright Blue.—Potussium chlorate, 8 oz;
Chertier's copper, 7 oz.; mercurous chloride, 3
0z.; ahellag, 1 oz.; stearine, 1.0z,

e &EEEI Hlpdéé—z‘f' maaﬁhﬁx;; chlorate, 8 0%.; cop-

chloride, 2 0z.; shellac b :
chloride, 3 oz.; Et,eari'ﬂe, 1 oz, % QL uimug
All the ingredients must be perfectly dr

and fine enough to pass through a forty mesh
sieve. They ghould be thorcughly well mixed
and the compogitions ehould be kept in stop-
pered bottles ready for use.

Dick’s Encyclopedia of Formulas & Processes 1872

(INDEX 1&67)

otechny, This is the art of
Pglﬁﬁng ﬁmwnryl.m. The three principal
materials employed in this art are charcoal,
saltpetre, and sulphur, combined with filings of
iron, steel, copper or zinc, or with resin, cam-
phor, lycopodium and other substances, to
mpart color, or to modify the effect and dura-
tion of the combustion. Gunpowder is used,
either in grain, half crmshed, or meal (finely
und), a3 circomstances may require. Iron
nge give red and bright spots, Copper
fitings give a greenish tint to flame; those of
zine, o fine blue color; sulphuret of antimony
gives o less greenish blue than tho ginp, but
with much smoko; amber, resin and common
salt afford o yellow fire. Lycopodium burne
with g rose color and a magnificent flame, &ec.
2048. The ks, The
leading simple fireworks are rockets, Roman
candles, flowerpots or gerbe, mines, and their
adaptations or varieties; qufuk firea of differ-
ent kinds and colors in cases, such as 50111{!11
rain, spur fire, &c.; slow fires in cases an ¥0L;u,
a8 blue lights, Bengal lights, &c. These form
the fundamental nnuipim of all pyrotechnio
display. The endless variety of their combi-
nations in the shape of vertical ond horizontal
wheels and ‘‘set preces,” requires considerable
fertility of invention and mechanical ingenuity,
combined with o thorough practical knowledge
of the nature of firework compositions, and
the appropriate means of displaying them to
the best advantage. The weights used in the
following receipts are nvoirdupois.

2050. To Make Plain Rockets, The
cases aro mude of stout cartridge paper, rolled
on & rod whoso thickness is equal to the de-
aired diameter of the bore, Therod iaslightly
tapering, to allow of its casier withdrawal

after the case ia rolled and pasted. The
narrower ond of the case is choked; that is,
o neck 18 mado in it, similar to the neck of a
phial. (Sec No. 2053.) The composition
(see No. 2064) is next rammed tightly into
the case (see No. 2052), which is supported by
u closely fitting mould during this operation,
finishing with o small charge of gunpowder
to explode wheu the rocket goes out. The
top of the case is then stopped with clay and
s conical cap fastened on, to decrease the
resistance of the air in itsa upward flight; and
the bottom or choked ond of the case is far-
nmigshed with priming and touch-pa The
whole is secured to the end of a willow stick,
to direct ita conrse through the air.

2061. To Make play Rockets.
Rocketa whose discharge onds in dieplay, are
furnished with an oxtra case, called the pot,
about § tho length of the rocket; ita inside
dismeter is the same as the outside diameter
of tho rocket case, over which it is glued
firmly, and takes the place of the conical cap.
The garniture, consisting of stars, serpents,
&oe., na tho ease may be (see No. 20565), i8 in-
serted in the pot and connected with the
charge in the rocket case by a guick match.
(See No. 2060.) Tho whole is finished with
the clay and cap, the same as the head of a
gimple rocket.

52. To Charge Rocket Cases. In
charging rocket cases, in order to increase
the rapidity of its discharge a wire is some-
times inserted through tho centre of the
charge, the rammer being constructed with a
smell bore through its length, to receive this
wire when ramming tho charge. This wire is
withdrawn when the charge 1a complete, and
the space it has left is filled with a quick
match (see No, 206(0), which thus sets fire to
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the entire chiarge at once. Thia central space
is called the soul of the rocket, and the ado
tion of this arrangement is nece for
large rockets, espectally those having heavy
ot8.
g 2053. To Choke Firewotk Cases, A
short cylindrical piece of wood, of the same
@usmeter as the thin end of the rod used for
relling & case, is furnished with a wire, the
thiokness of which must be tho same &3 the
desired bore of the choke. The end of the
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rod has s hole bored in it to receive this wire
loossly. A is the rod on which the ease is to
be rulfaﬂ.; O tho cap of the spame diameter as
the end of the rod, having the wire inserted
firmly in its axis. The rod is bored, as the
dotted lines at B denote, to receive the wire.
The outside dotted lines indicate n case on
the rod, choked at N. This is offected hly
stretching n picce of ﬂtrunﬁ cord, o singlo
turn of which is passed round the case at N,
compressing it firmly and leaving o bore of
the same sizo as the wire between tho rod and
the cap. In rolling nacaso to be choked, the
paper should bo nsed in pieces, each piece

wide enough to make about 3 thicknesses
when rolled over tho rod, and the choking
dono after each pieco is rolled. When finish-
ed, tho rod is withdrawn from the mouth of
the oase, and the cap and wire from tho other

end.
2054. Composition for Rockets. For

2 onnce rockets :—Mix H4§ 'Fartra nitre (salt-
petra), 18 parts sulphur, and 27} of charcoal,
all in ine powder. Sift through lawn. For
4 onnce rockets :—&64 paris nitre, 16 parts sul-
phur, and 20 parts charcoal. IFor 8 ounce to 1
pound rockets :—62% parts nitre, 15% parts sul-
phar, and 214 parts charcoal. For rockets §
inch in dinmeter :—16 parts nitre, 4 partsa sul-
phur, and 7 parts charcoal. For rockets 14
inches in diameter use 1 part more nitre, and
for atill larger rockets, another additional part
nitra. By using 1 part less charcoal, and
sdding respeclively 3, 4, and & parts fine steel
filings, the above are converted into Drilliant
fires; or, by using coarse iron filings, and
atill less charcosl, they become Chinese fire.
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2055. Chinese Fire for Bky Rockets.

P~ If § inch or under, nitre, 16 parts; charcoal,

4 parts: sulphur, 8 parts; cast-iron borings,
4 ];E"n.ri'.ra.Ir MiE. Or: }?[“% over 1 inch and under
9 1nohes Lore, nitre 16 paris; charcosl, 4 parts;
gulphur, 4 parts; iron borings, 5 parts. Mix.

2058, Golden Rain. Mealed powder, 4
onnces ; saltpetre, 1 pound; sulphur, 4 ounces;
brass filings, 1 ounce; sawdust, 2} ounces;
glass powder, 6 drachms.

3057. Silver Rain. Mealed powder, 2
onnces  faltpetre, 4 ounces ; sulphur, 1 ounce;
atanl dast, § ounce.

2058, ‘Trailed Btars for Rockets and
Boman Candles. Saltpetre, 4 ounces; sul-
phur, 6 ounces; sulphate of antimony, 2 oun-
ce3; resin, 4 ounces. With sparks. Mealed

owder, 1 ounce; saltpetre, 1 ounce; camphor,

ouncei. Other rﬂﬂEii)tﬂ for stars suitable
for rocket garniture will be found under the
head of ¢ Colored Fires.” (8se No. 2065, 4¢.)

2059, To Prepare Touch FPaper.
Soak unglazed paper in o solution of nitre in
vinegar or water. The stronger the solution,
the faster will it burn. A good plan is to dip
it in b weak solution, dry it, try it, and if it
burns too slowly, make the solution stronger
sud dip it again to make it burn {aster.

2060. To Make Quick Mateh, Quick
match is made by immersing lamp-wick in a
solation of saltpetre with meal powder, wind-
ing it on o frame, and afterwards dusting with
meal powder. To 28 ounces cotton, take salt-
petre, 1 pound; alcohol, 2 quarts; water, 3
guarts; solntion of isinglass (1 ounce to the

int), 3 ons ; mealed powder, 10 pounds.
P 61" Tnostinguishanis Take
4 ﬁn.rta dry nitre, 2 gunpowder, 2 charooal,
and 1 aulghur, ond mix t em; then ram .the
compound into paper cases 9 inches in len
and of the thickness of a common quill
When this composition is inflamed, rain will
not extingunigh it; the burning end of the
match must be cut off to stay the fire.

2082, To Make Roman Candles. The
cases for Homan candles are not choked, but
woll pecured at the bottom with clay. A
small charge of gunpowder i3 first intro-
duced, then o star, fullowed by u charge of
composition (see No. 2063); these are gently
rammed down, and the game routine of gon-
powder, star, and composition, i3 repeated
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until the case is full. Lastly, prime and closo
with touch paper. Tho stars are flat cvlinders
of o paste composition, cut to fit the bore of
the case, and having o hole bored in their cen-
tre to allow the fire Lo pass through to tho
charge behind them. The stars which are
nearest to the mouth of the ense ghould fit a
little tightly, and gradually a littlo more loose-
ly na they are further from the mouth. Tha
charges of powder behind themn should also
decrease by degrees as their position is fur-
ther from the mouth of the caso. It ia also
sdvisable to put a Joose wad of one thickness
of paper, with a hole in the centre, between
cach star and the gunpowder behind it.

2063. Composition for Roman Can-
dles, Mix & pound mesl-powder, 24 pounds
E&Itpetre, and § pound cach sulphur and glass

nst.

2064. Colored Stars may be made by
using any of the receipts for colored fires,
with o solution of isinglass, 4 ounce; cam-
phor, & ounce; and alcohol, 2 ounce. Make
into cylindrical cakes of the requisite size,
punch a hole in the centre of each, roll in
gunpowder, and dry in tho sun.

2085. Colored Fires. Great care is
necessary in the preparation of these com-
bustibles. The ingredients should bo sepa-
rately reduced to powder and sifted ; then put
into well-corked, wide-mouthed bottles until
the time for mixing them for use. Colored
fires deteriorate rapidly by keeping, and aro
nearly all dangernusly inflammable; they
should, therefure, bo mixed a3 soon as possi-
ble -before using them. The ingredients
should be pure and perfectly dry; uniformly
powdernd, but not so fine as to ba dusty.
Nitrate of Btrontia, alum, carbonate of sodn,
and other erystals, should be gently heated in
an jron pan until they lose their water of
crystatlization and ernmble into dry powder.

(8ee Drying, No, 3842,) Chlorate of potas-
sa must be very cautiously handled, as it ex-
plodes by moderate friction. Tho requisite
quantity of each ingredient should be weighed
and placed on o clean sheet of white paper,
and mixed lightly with a bone knifo; they
may then be more thoroughly mixed by sift-
ing throngh a fine wire seive.

2088, Oolared Fires for Nitminations.
Pack the compounds lightly into small cups
-0 DAans.
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2087. Colored Firea for Stars, &o.
Tha compounds may be put into small pill-
boxes, with alittle priming and o quick match
(see No. 2060) attached to each, If kept,
they should bo Eut where no damage can hap-
pen in caso of their catching fire.

2088. To Make Colored Fires. The
fallpwing receipts for tho preparation of these
effective aids in pyrotechnic and dramatic
digplay, oro among the very best that are
known. These fires have in gsome theatres
been assisted, if not superseded, by the calcium
light; color being communieated Ly passing
the rays of light through colored glass. The
unplensant smell of colored fires i avoided,
and the effects can be prolonged at pleasure,
instead of lasting mamﬁr o fow moments.

2069. Blue Fire, Mix 2 parts realgar
(red arsenic), 3 parts charcoal, 5 parts chlorate
of potassa, 13 parts sulphur, and 77 parts
nitrate of baryta.

2070. Bird's Blue Fire, 1 part char-
coal, 1 part orpiment (yellow sulphuret of
arsenic), 16 parts Llack sulphuret of antimo-
ny, 48 fﬂ.rta nitre, and G4 parts sulphur.

207 h

. Bengal or Blue B]fnﬂ.l
used at Bea. 1 part tersulphide of EI]IIji-igml'::

ny, 2 parts snlphur, and 6 parts dry nitre.
{See No. 2065.)

2072. Bengal Lights, Braunschweizer
recommends the following mixtures as not

roducing injurious fumes: For red lights:

parts nitrate of strontia, 3 parts shellao, 13
parts chlorate of potassa. For green: 9 parts
nitrate of baryta. 3 parts of shellac, 14 parts
chlorate of potassa. For bluc: B parts am-
momacal sulphate of Eﬂﬁpﬁl‘, G parts chlorate
of potassa, 1 part of sheilac. ~

3. ue Fire for 8 Effect.
15 parts of sulphur, 15 parts sulphate of po-
tasen, 15 parts ammonio-sulphate of copper,
27 parts nitro, and 28 parts chlorate of potagsa.
The blue is mode darker or lighter by increas-
ing or diminishing the potassa and copper in-
gredients. This s Marchand’s preparation.

2074. Marsh’s Blue Fire, Mix 7
parts sulphate of copper, 24 sulphur, and 69
parts chlorato of potassa.

2075, Marah’s Crimson Fire for Pots.
Mix 17 parts chlorate of potassa, 23 willow
charcoal, 90 parts sulphur, and 270 parts
nitrate of atrontin.

2076. Marsh’s Crimson Fire for
Stars and Boxes. Mix 17 parts charcoal,



22 parts sulphuret of antimony, 69 chlorate
of potassa, 72 partas sulphur, and 220 parts
nitrate of strontin.

2077. Marchand’s Purple Crimaon
Fire. Mix 16 parts sulphur, 23 parts dry
chalk, 61 parts chlorate of potassa.

2078, Green Fire for Ghost Scenes,
qu%.lqgarts charcoal and nitrate of baryta.

. Brilliant Green Fire. A mag-
nificent green fire can be prepared by mixin
8 parts chlorate of thallinm, 2 parts calomel,
and 1 part resin.

2080. Green Fire. Take 2 parts metallic
arsenic, 3 parts charcoal, 5 parts chlorate of

otasea, 13 parts sulphur, 77 parts mitrate of

Thia is & beautiful fire, particnlarl
whan burnt before a reflector of glass or mem{

2081. Marchand’s Green Fire. Wi
10 parts borscic sacid, 17 sulphnr, and 73
parts chlorate of potassa,

2082. (reen Fire for Thestrioml
Tableaux. Take 18 parts chlorate of potasas,
22 parts eulphur, 60 parta nitrate of bairlytn,

083, ight een Fire. ix 16
paria sulphur, 24 carbonate of bayyta, 60 parta
chlorate of potassa.

2084. Green Fire for Pots or Biars.
Take 7 parts charcoal, 7 sulpburet of arrenie,
;gopﬂ-rta sulphur, 93 parts chloratie of potasea,

arts nitrate of baryta.

85. Lilac Fire for Pans. Take 6
parts black oxide of copper, 20 dry chalk, 25
parts sulphur, 49 parts chlorate of potasra.

20806, Lilac Fire for Btars. Take 3
parts black oxide of copper, 22 parts dried
chalk, 25 parts sulphur, 50 chlorate of potasea.

2087, RBed Fire, Mix 16 parts sul-
phur, 23 parts carbonate of strontia, 61 parta
chlorate of potasza.

2088, ed Fire for B Effect.
Mix 20 parta chlorate of potasss, ¥4 eulphur,
ot} parts nitrate of strontia.

088. Orange Red Fire. Take 14
parts sulphur, 34 chalk, 52 parts chlorate of
potassa,

2000, Purple Red Fire. Bulphur, 16
parts, 23 parts chalk, 61 parts chlorate of
potassa.

2001. Fire. Take 1 part each
of lampblack, red nraenic, and nitre; 2 parts
salphur, 5 parts chlorate of potassa, and 16
parts fused nitrate of strontia.

2002. Pink Fire for the Btage. Mix 1

part charcoal, 20 chalk, 20 parta sulphur, 27
parts chlorate of potassa, 32 parts nitre.

2003. BRBose Colored Fire. Take 16
parts sulphur, 23 dried chloride of calcium, 61
parts chlorate of potassa.

2084. Pale Violet Fire, Take 14
parts sulphur, 16 parts alum, 16 carbonate of
potassa, 54 parts chlorate of potassa.

2006, ark Violet Fire. Take 13
parts alnm, 12 parts carbonate of potasea, 16
parts sulphur, 60 parts chlorate of potasea.

2086. White Fire for Theatres. Take
2 parts charcoal, 22 sulphur, 76 parta nitre.

2007. White Fire for Pans or Btars,
Take G0 parts nitre, 20 parts sulphur, 10 black
antimony, 4 parts powdered camphor, 6 parta
meal powder.

8. Marsh’s White Fire for Pans.
Take 25 parts gunpowder, 36 zinc filings, 46
parts sulphur, 93 parts nitre.

2009. Yellow Fire. Take 16 parts sul-
phur, 23 parts dried (See No.2065) carbonate of
soda, 61 chlorate of potassa.

2100. Marsh’'s Yellow Fire. Mix 12
parts charcoal, 149 parta dry (see No. 2065)
nitrate of soda, 39 parts sulphur.

2101. Fire-eating Ghosts. rour gume
strong warm spirite into a flat dish, sprinkle
some salt into it, and set it on fire on a table
in a perfectly dark room, taking care to tlmr.t—
tect the table from injury. Persons standing
round the table will appear of a deathly

allor, and by eating raisins d]gbg;!,g in the
Eurning gpirit, will appear to ea . Bhut-
ting the mouth quickly on the burning raisins,
extinguishes them instantly.

2102, Port Fire. The port fire used
for cannon s composed of 3 parta n'll:n,:
sulphur, and 1 er, well mixed mn
rammed into nnsaﬂ::n hess are also useful for

Igniting fireworks. _

9103, Signal Lights. Such lights are
generally composed o E:ﬂﬁ\hu: and nitre, with
s small quantity of metallic snlphuret. Mix
600 ing nitre, 2 sulphur, and 100 yellow
sulphuret of arsenic, and ram it into a conical

per case, When tonched with a red-hot
iron it doflagrates rapidly with a brilliant
white light. The sulphuret of antimony may

ba substituted for that of arsemnic.
Eﬁphur,

2104. Indian White Fire
7 parts; powdered charcoal, 1; or instead of

Dry (see No. 2065) nitre, 24 parts;
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the charcoal, 2 parts red enlphuret of arsenic.
Mix them intimately in an iron vessel, and
ram the mixture into thick paper cylinders of
about 3 inches in length Ly 1 in diameter.
These are kept in a dry place, and when one
is required to be used, it is set on end, and a
piece of red-hot charcoal placed upon it.

2105. Iron Band for Fireworks,
Used to give corruseations in fireworks, is far
better than irom or steel-filings. It is made
by beating cast steel or iron into small pieces
on an anvil. These are sifted into 4 gizes, the
smallest for the smallest pieces, and vice
versa. The corruscations produced by these
are BIEEEﬂin(Flj' brilliant. The sand should
be kept in a dry place in a well-closed bottle,
a8 ooy rust damages it.  Fireworks containing
it shonld not be made very long before using.

2108. Open Fires. The following arti-
cle and receipts for cpen firea ara by Professor
Ferrum, and we guote them from the ““Amer-
fcan Druggists’ Ciroular” :

Among thomany receipta for ugen fires, but
few deservo to be recommended, and thess
have Leen selected. The white and red fires
only show & clear, distinet color. The green
is generally pale,and shows off only when
burnt after ared, A Purﬂ blue is very diffi-
cult to obtain. The following should be ob-
sorved as general rnles: The ingredients for
the fires ara dried singly at aslightly elevated
temperature, finely powdered, and preserved
in wall-stoppered bottles, until required for
use The mixing of the ingredients i3 Dest
performed on a shoet of paper by means of a
¢ard, and should be done very carefully so a3
to ensura & complete mixtare. BSilting is in
most cases admissible, while triturating in
o mortar is above all to be avoided. After
mixing, the powder is piled in small heaps in
open vossels, for which purposa small flower-

ots or {lower-pot dishes are well adapted,

n top of these several piles, some gunpow-
der iy placed to facilitate the lighting. The
veasels should be arranged in such & manner
that the flamo may illumioate the intonded
object without being peen by tho epectators.
The distribntion of the material into a greater
or lesa number of dishes is governed by cir-
cumstances. A great number of small flames
from o certain quantity of mixture generally

ive & moro intense, but so much shorter-

ved light than the same quantity distributed
in larger portions; bLeyond o certain limit,
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however, even that intensity is not materially
heightened by a few more lights. If the fire
is to continue for some time, it must further
be considered that large quantitios of the mix-
ture form & correspondingly greater amount
of elags, which greally mar the effect. It iz
therefore, best in gpuch cases to burn off & num-
ber of small charges succeasively.

2107, White Fire. Tho following mix-
ture we recommend as the very best for white
lights, being unsurpasged in brilliancy and
power by any other:

Saltpetre, 18 paris; sulphur, 10
black sulphuret of antimony, 3 paris; urnt
lime, 4 iRﬂ.ﬂ:ﬂ The tm.l][)hu.r is used in the
form of Hlowers previously dried; tho limo is
oot to be elacked, but must be finely powder-
ed; it must be fresh, and be powdered imme-
diately before use. All other mixtures for
white fires have either & bluish tinge or ¢on-
tain deleterious ingredients, which render
them at least uosnitable for indoor use. Of
the latter class we will mention only one:
Saltpetre, 12 parts; eulphur, 4 parts; sul-
phite of tim, 1 part. Two other mixtures de-
gerve mention, though not equal to the last:

1. Saltpetre, 48 parts; sulphur, 13} parts;
sulphide of sodium, 73 parts; nnd

II. Saltpetre, G4 parts; sulphur, 21 parts:
gunpowder, 15 parta.

2108. Blue Fire, Tho only mixture to
be relied on, thongh the light is not purely blue,
but bluish white, isthe following: Baltpetre,
12 parts; sulphur, 4 parts; black sulphuret of
antimony, 1 poart.

2109, RBed Fire. The following mix-
ture is the best in use; its composition may
be altered by various admixtures :

I. Nitrate of strontis, 13 parts; sulphur, 1
part; powder dust, 1 part. The latter ingre-
dient is prepared from fine gnnpowder, rub
up carefully in a mortar and then sifted
throngh a hair sieve. Amnother receipt ia:

I1. Nitrate of strontin, 24 parts; chlorate
of potassn, 16 parts; stearine, 4 parts; powder-
cd charcoal, 1 part. Inusing chlorato of potas-
sa the precautions given in No. 2124 must be
atrictly vbserved, and all pounding and rub-
bing avoided,

IIL. Nitrote of strontin, 20 parta; chlorate
of potassa, 4 parts; sulphur, 5 parts; black
snlphuret of antimony, 2 parts; powdered
charcoal, 1 part. Gives a very strong light.



The nitrate of stroutia for these fires, as the
ingredients for all others, must be well, but
carefully dried. (See No. 2005.)

2110. Yellow Fire. This color, which
18 very little used, is produced by tho follow-
ing mixture: Nitrate of sodn, 48 parts; sul-
phur, 16 parts; black sulphuret of antimony,
4 parts; powdered charcoal, 1 part.

111, Green Fires, Tho coloring in-
prodients for these lights are the anlts of ba-
ryta. The color i3 generally not very deep.

I. Nitrato of baryta, 45 parts; sulphur, 10
parts; chlorato of potassa, 20 parts; calomel,
2 parts; lampblack, 1 part.

I1. Niirate of baryta, 60 parts; chlorate
of potassa, 18 parls; sulphur, 22 parts.

: H# Chlorate of baryta, 3 parts; sulphur,
patt.

IV, Chlorate of baryta, 24 parts; stearin,
3 parts ; eugar of mill, 1 part.

. Ohlorate of baryta, 3 parts; sngar of
milk, 1 part.

2112, Colored hts. Wo derive the
receipts for these from tho samo sourco as the
open fires. (8ee No. 2106.) Colored lights
are formed by filling cylinders of thin writing
paper of sbont an inch in diameter with the
mixtores. The length of the cylinder deter-
mines the duration of tho light. The mix-
tures may be moistened and pounded into the
oylinder with a wooden : after drying,

ey will then be hard enough to allow of tho
removat of the ﬁpar, and may be further
strengthened b ing dipped in or Eﬂlﬂb&ﬂ
over with mucilage of gum-arabic. The ofl-
inders, when finished, are tied to tho upper end
of sticks fastened in the ground in o vertical
position. The mixtures vary essentially from
those used for colored fires.

2113. White Lights, Saltpetre, 4
parts; sulphur, 1 part; black sulphuret of
antimony, IYpm't.

2114. Yellow Lights. 1. Black sul-
phuret of antimony, 2 parts; chloratc of po-

4 parts; sulphur, 2 parts; oxzalate of
soda, 1 part.

I1. 8altpetre, 140 parte; sulphur, 45 parts;
oxalate of soda, 30 parts; lampblack, 1 part.

2115. Green ﬁg}:.ta. I. Chlovate of
baryta, 2 parts; nitrate of baryta, 3 parts;
sulphur, 1 part. _

IL. Chlorate of potassa, 20 parts; mtrate
«of baryta, 21 parts; sulphur, 11 parts.

2118, Red Lights. Nitrate of strontia,
25 parts; chlorate of potassa, 15 parts; sul-
phur, 13 parts; black sulphuret of antimony,
4 parts ; mastich, 1 part.

2117. Pink Lights, Chloratoof fpn -
en, 12 parts; sultpetrﬁ, 5 parts; sugar of milk,
4 parts; lycopedium, 1 part; oxalate of stron-
tia, 1 part.

23118. Blue Lights. Chlorate of potas-
gn, 3 parts; sulphur, 1 part; sinmoniated
copper, 1 part.

119. Colored Lighta without Bul-
phur—¥For Indoor Illuminations., Thesc
arc used for the purpoese of lighting ? tab-
leaux vivants, and for private theatricals.

2120. White Light, Chlorate of po-
tassa, 12 parts; saltpetre, 4 parts; sngar of
milk, 4 parts; lycopodium, 1 part; carbonate
of baryta, 1 part.

2121. ellow Light. Chlorate of po-
tasas, 6 parts (or mitrate of baryta 10 parts);
saltpetre, 6 poarts; oxalate of sodo, 5 parts;
powdered shelloe, 3 parts.

2122, Green Light, Only after ycllow
or red lights. Chlorate of potassa, 2 parts:

nitrate baryta, 1 part; sugar of milk, 1
2123, Red Light. Nitrate of strontia,

12 parts; chlorate of potassa, § parts; sugar
of milk, 1 part; stearine, 2 parts.

2124, Caution in the Use of Chlorate
of Potassa, This asubstance should never
be kept in admixture with any inflammable
matter, especially sulphur or phosphorus, as
they cxplode with terrific violeneo by the
most trivial causes, and not unfrequently spon-
tancously. All pounding and rubbing must
be avaided.

2125, Paper for Producing ¥lashes
of Colored Ifght. Soak unsized paper for
ten minutes in o mixture of 4 parts, by mea.-
sure, oil of vitriol, and 5 parts strong fuming
nitrio aecid ; wash ont thoroughly in warm dis-
tilled water, and dry it thoroughly at a gentle
beat. The paper thus prepared 13 sim in
its properties to gun cotion, and & emall
pellet of it, lighted at one point st a flame,
and then thrown into the air, will produos &
brilliant flash, and leavo no perceptible ash.
Tho color is given by saturating the gun-paper
in the one of the solutions given below and
then drying it.
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A solution of chlorate of strontium makes
the flagh o bright erimson. Chlorate of barium,
green. Nitrate of potassinm, violet. Chlor-
ate of copper, bluo.  Any one of thoe foregoing
chlorates may bo prepared b~ mixing a warm
solution of the corresponding chloride with an
cquivalent quoantity of o warm solution of
chlorate of potassa; the precipitate formed
will be chloride of Fntn.smum, and the clear
liquid, poured off, will be the desired chlorate,
to be used for saturating the gun-paper.

21268. Japanese Matches, Lampblack,
g arts; sulphur, 11 parts; gunpowder, from
with the quality of the powder. Grind ?E{E
fine, and malke the material into a paste wi
alcohol; form it into dice, with a knife or
spatuln, about § inch equare; let them dry
rather gradually on o ‘warm mantel-piece, not
too near a fire.  When dry, fix ono of tho lit-
tle squares in 4 small eleft made ot tho end of
a stalk of broom-corn. Light tho material at
a candle, hold the stem dewnward, and await
tho result.  After the first blazing off, a ball
of molten lava will form, from which the
curions corrugcations will soon nppear.

2127. Japanese Firework Mixture.
Iinely pulverized nitrato ﬂfégotﬂ.asﬂ, 70 parts;
washed flowers of enlphur, 30 parts; powdered
Iycopodium, 12 parts; best and very light
lampblack, 8 parts. Irom 1% to 2 groins of
this powder aro sufficient for uso packed in
strips of snitablo paper.

2128. Colored Flames. Tho flamoe of
alcobol may bie colored by mixing certain ealts
with tho spirit. A green color is given by
muriate of copper, or boracie acid. Red, by
nitrato of stroutian, nitrate of iron, or nitrate
of lime. Yellow, by nitrate of soda, &e.

2129, Greek Fire. Truo Greek firo ia
simply o solid, highly combustible composi-
tion, consisting of sulpbur and phosphorus
dissolved in thoe bisulphide of carbon, to which
occasionally some mineral oil is ndded, with
tho view of increasing its incendiary powers.
When the hquid is thrown on any surfaco ex-
posed to {ho air the solvent evaporates, leay-
ing o film of tho phosphorus or sulphido of
phosphorus, which then inflames sponta-
neously. Tho proper modo of extingunishing
nuch a fire is to throw domp sand, ashes, saw-
dust, lime, or any powder, wet sacking or
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carpeting, in short, any material which will
exclude the air from tho {ire. No attempt
ghould be mwade te remove thoe covering for
some timo after the flame has been cxtin-
puished. The place should afterward be thor-

onghly waghed by a powerful jet of water
forced upon it.

Expluswes. This is o general
term for all gubstances which explode
with violence, Somo of these, as gunpowder,

n-cotton, &ec., explode by being Emught
into contact with fire. Others, to which the
term of Iulminaies is applied, explode with
violence by slight heat, friction, or concussion.

281381. Fulminating Antimony. Grind
wall togather 100 parts of dried tartar emetie,
and 3 parts of lampblack, or charcoal powder;
then take a crucible capable of holding 3
ounces of water, and having ground its edge
smooth, and rubbed the inside with powdered
charcoal, 4 fill it with the above mixture,
cover 1t with o layer of charcoal powder-and
late on the cover. Exposs it for 3 honrs to
a strong heat in a reverberatory furnace, and,
when taken ont, let it stand to cool for G or 7
honrs before removing its contents, to prevent
an explosion. The erueciblo being now opened,
the contents must be hastily transferred, with-
out Dbreaking, to n wide-monthed stoppered
ghiﬂ.l, when, after some time, it will erumble

own into a powder of itself. Or: Triturate
together, very carefully, 100 parts antimony,
75 parts carburetted (roasted to Dlackness)
cream of tartar, and 12 parts lampblack ; pre-
gerve it in phiale. When the nbove processes

Are p_rnparly_u_nnﬂuet&ﬂ, the resulting powders
fulminate violently on contact with water.
It is to the presence of the very inflammable
metal potassium that they owe this property.
Another compound, made with 60 parts of
carburetted cream of tartar, 120 bismuth, and
1 of nitre, treated as above, contains an alloy
very rich in potassium. A piece tho sizo of a
pea introduced into n mass of gunpowder cx-
plodes it vn being thrown into water.

2132, Fulminating Gold. Dissolve
gold in aqua regia (made by dissolving 4
ounces sal ammoniac in 12 or 16 ounces nitric
acid), and precipitate with o solution of car-
bonate of potassa. Fulminating gold should



be made in very small quantities at a time, to
avoid risk, as without great care it {:xglm]es
with extreme violence. This is caused by the
slightest friction or sudden inerease of heat,
Its fulminating property may be destroyed by
boiling it in pearlash lye, or oil of vitriol;
and by heating the powder after washing it in
water, pure gold will be obtained.

2138. Fulminating Silver. Digestox-
ide of silver (recently precipitated, and dried
by pressure between bibulous paper) in con-
centrated liquor of ammonia for 12 or 15
hours, pour off the liquid, and cantiously dry
the black powder in the air. The decanted
ammonia, when gently heated, yields, on
cooling, small crystals, which possess a still
more formidable power of detonation, and
will scarcely bear touching, even while under
the liguid. This compound is exploded by
the slightest friction or percussion, and should
therefore be only made in very small quanti-
ties at o time, and handled with great cantion,
1ts oxplosive powers are tremendous; infact,
it can hardly be handled with safety, even in
the moist state. Many [rightful accidents
have bappened from the sponteneous explo-
gion of this substance. At most 1 or 2 praing
can be exploded with safety at one time,

2134. Fulminating Mercury, Dis-
solve by a gentle heat 100 parts, by weight,
of mercury in 100 parts nitric acid of specific
gravity 1.4; and when the solution has ac-
quired a temperature of 130° Fahr., slowly
pour it through a glass funnel tube into 830
parts alcohol of specific gravity .830. As
gnon as the effervescence is over and white
fumes cease to rise, filter it through double
paper, wash with cold water, and dry by
steam (not hotter than 212°) or hot watar,
This ia the formula of Dr. Ure, and said to be
tba cheapest and safest. If parte by measure
Le adopted, the above proportions will be, for
100 parts, by measure, of mercury, 740 parts
nitric acid, and 830 parts alcohol.

21356. Fulminating Copper. Digest
copper, in powder or filings, with falminata of
meroury or of silver, and a little water. It
forms enluble green crystals that explode with

a green flamne,

138. Fulmihating Powder., Powder
separately 3 parta nitre, 2 parts dry (see No.
2065) carbonato of potash, nnd 1 flowers of

gulphur; mix them together carefully. If 20

graing of this compound aro slowly heated on
4 shovel over tho fire, it melta and Dbecomes
brown, exploding with o loud report.

218%., New Explosive Compound.
B. G. Amend has observed that glycerine
mixed with crystallized permanganate njlfput.a.n-
sa in o mortar spontaneously deflagrates.

2138. Priming for Percussion Caps.
To mako this compound 100 graina of folmin-
ating mercury are triturated with a wooden
muller on marble, with 30 grains of water and
60 grains of gunpowder. Thisissufficient for
400 caps. Dr. Ure recommends o solution of
gum mastich in turpentine as a medium for
attaching the fulminate to tho cap.

2138, Percussion Pellets. Mix equal
parts of tho chlorate of potassa nnd sulphuret
of antimony with liquid gom, so as to forni &
Fﬂst_c. When dry it may be formed into pel-
ets, and nsed as percussion powder for guns.
This composition, placed on the ends of splints
dipped in sulpbur, preduces friction matches.
This mixture may also be employed for per-
cugsion caps, only withont the gum : the two
substances, mixed together dry, are forced

into the caps, and o drop of varnish deposited
on the ingide surface of cach. A mixtnre of

the falminate of mercury, ehlorate of potassa,

and sulphur, however, ia more commonly
used for lining percussion caps.

2140. To Make Gunpowder. Pulver-
1ze separately, 76 parts nitrate of potassa, 11
sulpbhur, and 13 freshly burned charcoal, and
mix them with a little water, so ns to form a
cake when rolled vut on a board. This is then
dried on o clean sheet of paper placed in a
wann situation, and afterwards crumbled into
graing. It will form unglazed gunpowder.
The pulverized ingredients, thoroughly mixed,
without the addition of any water, constitute
what is called meal powder ; this may also be
made by pulverizing grained gunpowder very
cautionsly in o mortar, or with a muller.
(See Porphyrization, No. 25,)

2141. To Prepare Gun-Cotton. The
simplest way consists in iinmersing, for a few
geconds, well-carded cotton in a mixture of
equal parts, by volume, of oil of vitriol of
specific gravity 1.845, and nitric acid of spe-
cifie gravity of 1.500. The cotton, when well
saturated, is to be removed and squeezed to
repel the excesa of acid, and then well wash-
ed in clean cold water, until the water no
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longer reddens litmus paper. It isthen dried
At 4 heat not exceeding 212°, A lower tem-
perature is still gafer. The cotton thus pre-
pared explodes well, but does not dissclve
easily in ether. TUnder Collodion will be
found other preparations of Gun-Cotton.

2143, Ni lycerine, ‘Thisisan oily,
solorless liquid, with & specific gravity of 1.%.
It has no smell, but a taste which at firet is
eweet, but soon becomes pungent, like pepper;
is solable in ether and methylic alcohol, but
not in water, but the presence of water di-
minishes the risk of explosion. It begins to
evaporate at 365° Fahr. It has been found
that ;]Jura nitro-glycerine, dropped upon a thor-
oughly red hotiron, assumes o spheroidal state
and flashes off into vapor in the same way a3
gubpowder; but if the iron is not red het,
mﬂ{ hot enough to cause tho nitre-glyeerine
to boil suddenly, a frightful explosion takes
place. The explosion of & single drap in this
manner will cause serious damage. This dan-

erous compound requires most careful hand-
ing, aslight shock sometimes exploding it.

2143. To Prepare Nitro-glycerine,
Mix 100 parts fuming nitrie acid at L0° Baumé
with 200 parts sulphurie acid; when cool, add
38 parts glycerine slowly, allowing it to
trickle down the sides of tho vessel. The
glycerine will remain on the surface for hours
without mixing. Stir the glycerine and acids
with a glass red for 10 geconds, pour it into
20 times its volume of water, and the nitro-
glycerine will be instantly precipitated to the
extent of 76 parts, or double the amount of
glycerine employed. It must be repeatedly
washed with water, and then saturated with
bicarbonate of soda or lime,

2144, Blﬂ.ﬂting Powders, Neither
fresh nor salt water has any injurious effect
on blasting powders; they need only to be
dried to regain their explosive character.
Their emittin{g but little smoke renders then)
useful in underground operations, and their
explosive furce 18 vight times that of gun-
powder. They explode with extreme facility,
either by cantact with & strong acid, a sligﬁ't
elevation of temperature, or the slightest fric-
tion. In preparing them, therefore, exvessive
precaution is necessary, especially in mixin
the ingredients. A straw, slightly wette
with nil of vitriel, applied to a gmall heap of the
Jpowder, will cause instantaneous explosion.
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2145. To Make Blasting Powder.
Reduce separately to powder, 2 parts chlorate
of potassa and 1 part red sulpburet of arsenic;
mix very lightly together. Or:— Powder
aﬂgamtaly, o parts chlorale of potassa, 2 parts
red sulphuret of arsenie, and 1 part ferrocyan-
ide of potassium (prussiate of ntassa{; mix
carefully. Or:— Mix carefully, as Dleflore,
after having separately reduced to powder,
equal parts chlorate of potassa nnd ferrocyanide
of potassium.

146. Parlor or Congreve Matches,
Dissolve 16 parts gum-arabie in the least Jos-
sible quantity of water, and mix with it 9
parts phosphorus in powder (sée No. 4333);
then add 14 parts nitre (ealtpetre), and 16
parts of either vermilion (red sulphuret of
mercary ), or binoxide {black oxide) of man-

anese, aud form the whole into a paste, Dip

e matches into this pasto, and then let them
dry. When Huite dry they are to be dipped
into a very dilute copal or lac varnish, and
again dried; by this means they are less likely
to suffer from damp weather.

2147, Cheap Parlor Matches. A
¢heaper Eaate for dipping may be made b
mpaking 0 parts glue for 24 hours in a little
water, and liquefied h{l rubbing in & hepbed
mortar; 4 parts phosphorus are next added
at o heat not exceeding 160° Fahr.; then sdd
10 parts finely powdered saltpetre ; and lastly
5 parts red lead and 2 parts smalts are mixed
in, the whole being formed intv a uniform
paste. The matches are dipped, dried, var-
nished, and dried again, as before,

2148, To Make Matches Without
Sulphur. To vbviate the use of sulphur for
ipniting the wood of the mateh, the ends of
the matches are first slightly charred by rub-
bing them against o red hot iron plate, and
then dipped into ns much white wax, melted
in a suitable vessel, o3 will cover the bottom
about 4 inch in depth. Or they may be
dipped inte camphorated spirit. Or into a
su](:utit}u of 1 cunce Venice turpentine and &
ounce camphor, in } pint oil of turpentine,
with a littie gum-benzoin and cascarilla by
way of perfume. After any of the above
preparations the matches are ready for dip-
ping in the phosphorus 1pﬂ.at£.

21498, Bubstitute for Lucifer Matchens.
The dangers arising from the universal adop-
tion of the common lucifer mateh have in-
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dueed chemists to seek nsubstitute forit, M,
Peltzer has recently proposed a compound
which js obtained i the shapo of a violet
powder, by mixzing together equal volumes of
solutions of sulphate of copper, one of which
is supersaturated with ammonia, and the
other with hyposulphite of soda. A mixture
of chlerate of potash and the above powder
will cateh fire by percussion or rubbing; it

burna like gunpowder, and leaves a black
residue. M. Viederbold proposes a mixtore
of hyposulphite of lead, er baryta, or chlorate
of potash, for matches without phosphorus.
The only inconvenience of this compound is
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that it attracts moisture too casily.

2150, Mixtures for Matchea, For

sulphur dips: Phosphorus, 3 parts; glue, 6

parts; sand, 1 part; incorporated below 100°
Fahr., with 10 parts of water. Or, phospho-
vus, 5 parts; fine seand, 4 parts; red cchre, 1
part (cr, ultramarine), § part; gum-arabic, 5
partg, in G pints of water (or, 4 parta of glue
i 9 parts of water). For stearine dips: Phos-
phorug, 3 parts; brown oxide of lead, 2 parts;
turpentine, 4 part, softened in 3 parts water.
Instead of the brown oxide, 2 parts of red
lead stirred up with 2 part of nitrio acid may
be used.
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The Techno-Chemical Receipt Book 1896

FIREWORKS,

Bengal Lights. Besides the combus-
tible and. coloring compionents, the fire-
works known under this name contain
substances which, by yielding oxygen,
aid combustion. The principal ingre-
dients used for this purpose are char-
coal, lampblack, sulphur, stearine, lin-
seed oil, colophony, sugar, ete. For
coloring the IFI. hts the following sub-
stances are made use of: Sulphide of
antimony, arsenical sulphides, nitrate
of barium, nitrate of strontium, sul-
phate of potassinm, carbonate of sodium
cupric oxide, boracic acid, chlorate of
potassium, saltpetre, etc. In preparing
colored lights the greatest attention
should be paid to the absolute purity
of the ingredients used, and that they
are powdered as finely as possible and
very intimately mixed with a spatula
after pulverization, Every mixture
containing chlorate of potassium must
be treated and handled with the utmost
care and caution, as such mixtures are
liable to spontaneous ignition and even
to explosion. For preparing a very
fine powder of it, it 18 best to allow a
supersaturated hot solution of chlorate
of potassium to become cold, with con-

stant stirring, when the salt will be
separated in the form of a very fine
crystallized flour, which should be
dried without exposing it to direct heat.
To secure uniformity the ready mixt-
ures should be sifted. It is advisable
to use dry materials only in manufact-
uring them, not to prepare large quan-
tities at onme time, and to store the
mixtures in. 4 dry placein hermetically
clused vessels.

Col ored lights are best nsed by press-
ing the mixture into cases (cartridges)
of paper twice as long as wide and ig-
niting it by means of a quiek match.

Quick Matches are made of 4 parts of
saltpetre, 2 of gunpowder, 2 of charcoal,
and 1 of sulphur. Quick matches made
of this composition never miss fire and
are not extinguished by rain or wind.

White Fire. This excellent light,
on account of its brilliant whiteness, is
especially adapted for night signalling
and also for festive occasions. It is
produced by mixing 24 parts of salt-
petre, 7 of flowers of sulphur, and 2 of
realgar,

In mixing the saltpetre with the flow-
ers of sulphur Eu]p}l)'&mus VAPOrs are
developed which form moist lumps in
the mass. To secure a good ignition



and quick eombustion of the mass it is
necessary to dry it thoroughly in an iron
pan with gentle heat, as, if this precau-
tion is neglected, it freguently misses
fire or ignites and then goes ont. The
mixture is cheaper than gunpowder, as
less Iabor is required in preparing it
and very little danger incurred.

Mohr's White Fire, which is very
effective and scarcely ever misses fire,
is composea of 24 parts of saltpetre, 7
of sulphur, and 1 of fing charcoal. The
charcoal increases the inflammabilil
of the mixture and shortens the length
of time during which the light burns,
but adds to its intensity. It is not per-
missible to use a larger amount of char-
coal than that given, as the composition
would then approach that of gunpowder.

White Fire for Theatres, ete. 1.
Fnrtﬁ-eight parts of saltpetre, 13.25 of
sulphur, 7.25 of sulphide of antimony.

1I. Twelve parts of saltpetre, 4 of
sulphur, 1 of sulphide of sodium.

III. Sixteen parts of saltpetre, 12 of
mealed powder, 12 of cast-iron filings,
8 of powdered charcoal.

IV. One part of charcoal, 3 of sul-
phur, 7 of saltpetre, 1 of chlorate of
potassium, 4 of sulphide of antimony.

V. Thirty-two parts of saltpetre, 12
of sulphur, 8 of sulphide of sodium, 1
of gunpowder,

I. One hundred to 133 parts of
pulverized antimony, 48 to 206 of pul-
verized sulphur, 375 to 500 of saltpetre.

VII. SBixty-four parts of pulverized
saltpetre, 21 of pulverized sulphur, 15
of gunpowder.

VI1II. One hundred parts of potas-

sium carbonate, 10 of sulphide of ansi-
mony, 15 of boiled linseed oil.

I}z. Eleven parts of chlorate of potas-
sium, 4 of nitrate of potessium, 1 of
stearine, 1 of carbonate of barium, 5 of
milk sugar.

X. Forty-five parts of sulphide of

antimony, 156 of washed flowers of sul-
phur, 96 of saltpetre, 15 of stearine.

The stearine is either grated or cut in
shavings and then rubbed with some
pulverized saltpetre into as fine a pow-
der as possible. The other powdered
ingredients are then mixed with it and
the mixture passed through a fine
gieve.

X1. Eighteen parts of saltpetre, 3 of
sulphide of antimony, 10 of sulphur, 4
of burned lime (unslaked).

Greenish-white Fire. 1. Two parts
of sulphur, 1 of oxide of zine, 2 of sul-
phide of antimoany, 1 of powdered char-
coal.

I1I. Fifty parts of saltpetre, 25 of sul-
phur, 5 of sulphide of antimony, and
0.5 of alum,

Bluigh-white Fire. Uhden has made
experiments in regard to the availabil-
ity of sulphide of cadmium for pyro-
technic purposes. In the following

mixture the sulphide of cadmium burns
with a brilliant white flame surrounded
with a magnificent blue border: Mix
20 parts of saltpetre, 4 of sulphide of
cadmium, 5 of sulphur, and 1 of pulver-
ized charcoal. This mixture may be
used for fire-balls.

Red Fire. 1. Forty parts of nitrate
of strontium, 15 of sulphur, 5 of chlo-
rate of potassium, and 2 of charcoal.

II. Fifty parts of chlorate of potas-
sium, 50 of nitrate of strontium, 5 of
charcoal, and a sufficient quantity of
linseed oil to knead the mass together,

Red Fire amﬂrding to Braunschweiq-
er. Nine parts of nitrate of strontium,
3 of shellae, 1.5 of chlorate of potas-
sium. Theshellac need onl y be coarsely
powdered. The above 3 mixtures for
red fire possess the advantage of not
emitting injurious vapors, and can
therefore be used in rooms, ete.
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Holtz's Red Fire, which was so much
used in Berlin during the festivities in
celebration of thé victories in the
French war, contains no chlorate of
potassium, but is simply composed of
1 part of shellac and 4 of nitrate of
strontium. The absence of chlorate of
potassium makes it possible to store
such mixtures without any danger,
though the light produced is less in-
tense and brilliant in color. The mixt-
ure i8 not very inflammable, burns
better if slightly moistened, devel.ﬂps
but little smoke, and, as it burns very
glowly, is without doubt the cheapest
material for red lights. A very small
addition of chlorate of potassium im-
proves the color of the flame very much.

Receipts for other Red-fire ﬁ:ﬁurﬂ.
I. Fifty-six parts of nitrate of strontium,
24 of sulphur, 20 of chlorate of potas-
sium.

II. Twenty-three parts of carbonate
of strontium, 16 of sulphur, 61 of chlo-
rate of potassium.

1I1. Mix 40 parts of pulverized ni-
trate of strontium, 6 of pulverized chlo-
rate of potassium, 13 of washed flowers
of sulphur, and 2 of pulverized char-
coal.

Instead of the rather expensive pre-
cipitated chalk, salts of strontia, car-
bonate of calcium, and the native
sulphate of strontium (coelestine), may
be used for preparing red fire according
to the following receipta;

I. Mix carefully 3 parts of powdered
coelestine, 2 of sulphur, and 5 of chlo-
rate of potassium.

II. Three parts of precipitated chalk,
2 of sulphur, 6 to 8 of cElurate of po-
tassium.

I1I. Twelve hundred and fifty parts
of sulphate of strontium, 375 of purified
sulphur, 166 of ehlorate of potassium,
and 133 of antimony.
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IV. Beven hundred and fifty parts of
carbonate of strontium, 500 of purified
sulphur, 1750 of chlorate of potassium.

. Rub fine and mix 195 parts of
nitrate of strontium, 45 of chlorate of
potassium, 45 of washed flowers of sul-
phur, 7.5 of powdered charcoal, and
22.5 of stearine,

VI. Eleven parts of chlorate of potas-
sium, 4 of nitrate of potassium, 5 of
milk sugar, 1 of earth-moss seed, 1 of
oxalate of strontium.

Purple Fire. Powder and mix 61
parts of chlorate of potassium, 16 of
sulphur, 23 of chalk,

Rose-red Light. 1. Rub.fincand mix
i1 parts of echlorate of potassium, 16 of
sulphur, 23 of chloride of potassium,

II. Pulverize and mix 20 parts of
sulphur, 32 of saltpetre, 27 of chlorate
of potassium, 20 of chalk, 1 of charcoal.

ed-orange Fire. Pulverizeand mix
o2 parts of chlorate of potassium, 14 of
sughur, 34 of chalk.

ark-violet Fire, Rub fine and mix
60 parts of chlorate of potassium, 16 of
sulphur, 12 of carbonate of potassium,
and 12 of alum.

Pale-wiolet Fire. Rub fine and mix
54 parts of chlorate of potassium, 14 of
sulphur, 16 of carbonate of potassium,
and 16 of alum.

Blue Fire. 1. Eighteen parts of
chlorate of potassium, 24 of saltpetre,
14 of sulphur, 6 of cupric oxide.

I1. Four parts of mealed gunpowder,
3 of sulphur, 3 of powdered zine, 2 of
saltpetre.

I1I. The following mixture gives a
loudly detonating ecompound: Twe

arts of saltpetre, 1 of sulphur, 2 of car-
onate of potassium, 6 of common salt,

IV. Mix 27 parts of pulverized salt-
petre, 28 of triturated chlorate of potas-
sium, 15 of pulverized sulphur, 15 of
pulverized sulpliate of potassium, and
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15 of powdered cupro-ammoniim sul-
phate.

The dark-blue color will gain inten-
sity by adding potassium sulphate to
the mixture.

V. Seventeen hundred and fifty parts
of chlorate of potassium, 500 of sulphur,
575 of earbonate of copper, and 375 of
burned alum.

VI. Twenty-one parts of chlorate of
potassium, 23 of copper precipitated
with chlorate of potassium, 12 of sul-
phate of copper, 12 of calomel, 4 of
milk sugar, aml 3 of stearine.

Dark-blue Fire. Mix 60 parts of

chlorate of potassium, 16 of sulphur, 12

of earbonate of copper, and 12 of alum.
Pale-blue Fire. 1. Mix 61 parts of

powdered chlorate of potassium, 16 of
ulverized sulphur, and 25 of strongly
eated and pulverized alum.

II. Mix 61 parts of powdered salt-
petre, 174 of pulverized sulphur, 20 of
powdered anhydrous soda, and 14 of
pulverized charcoal.

Blue Firewith a Bluish-green Flame.
Rub fine and mix 12 parts of nitrate of
barium, 5 of chlorate of potassium, and
4 of sulphur.

Green Fire. 1. Rub fine and mix
433 parts of purified sulphur, 2250 of
nitrate of barium, 166 of chlorate of
potassium, 66 of arsenic, and 100 of
charcoal.

II. Fifty parts of chlorate of potas-
sium, 50 of nitrate of barium, 5 of char-
coal, and a sufficient quantity of linseed
oil to knead the mass.

(rreen Fire according to Broun-
sohiveiger. Three parts of shellae, 9 of
nitrate of barium, 1} of chlorate of
potassium.

Other Receipts for Green Five. 1.
Sixteen parts of nitrate of barium, 4 of

sulphur, and 16 of chlorate of potas-
siUm.,
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II. Forty-five parts of nitrate of
barium, 10 of sulphur, 20 of chlorate of
potassium, 2 of calomel, 1 of lampblack.

III. Mix very carefully 12 parts of
nitrate of barium dry as dust, 4 of sul-
phur, and 6 of chlorate of potassium.

IV. Powder and mix 6 parts of nitrate
of barium, 1 of sulphur, 2 of chlorate
of potassium, and § of charcoal.

Pale-green Fire. 1. Rub fine and
mix 60 parts of chlorate of potassium,
16 of su]fphur, and 24 of earbonate of
barium.

I1. Sixtv parts of nitrate of barium,

14 of washed flowers of sulphur, and 40
of chlorate of potassium.

I1I. Thirty-eight parts of nitrate of
barium, 10 of chlorate of potassium, and
8 of charcoal.

IV. Six parts of nitrate of barinm, 1
of sulphur, 2 of chlorate of potassium,
and § of charcoal.

Dark-green. Fire, One hundred and
twenty parts of nitrate of potassium, 60
of washed flowers of sulphur, 45 of
chlorate of potassium, 374 of anhydrous
carbonate of sodium, 2 of pulverized
charcoal, and 22.5 of stearine.

Yellow Fire. 1, Mix carefully 48
parts of sodium nitrate, 16 of sulphur
4 of sulphide of antimony, and 1 of
charcoal.

II. Rub as fine as possible and mix
20 parts of sodium nitrate, 3 of sulphur,
and 1 of sodium sulphide,

II1. Two thousand parts of chlorate
of potassium, 500 of purified sulphur,
and 750 of sodium carbonate,

IV. Fifteen hundred and sixty-six
Earta of saltpetre, 625 of sodium car-

onate, and 400 of gunpowder.

V. Six parts of chlorate of potassium,
6 of potassium nitrate, 5 of sodium ox-

alate, and 3 of shellac.
V1. Sixty-one parts of chlorate of
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potassium, 16 of sulphur, and 23 of
anhydrous soda.

VII. One hundred and twenty parts
of potassium nitrate, 30 of flowers of
sulphur, 45 of chlorate of potassium,
374 of anhydrous sodium carbonate, 2
of charcoal powder, 221 of stearine.

VIII. Sixty-one parts of saltpetre,
174 of sulphur, 20 of soda, and 14 of
charcoal.

OTHER COLORED FIREWORKSE.

White Stars. Mix 32 qarts of pul-
verized saltpetre, 12 of pulverized sul-
phur, 8 of powdered sodium sulphide,
and 1 of gunpowder,

Red Stars. Rub fine and mix 40
parts of nitrate of strontium, 10 cf
chlorate of potassium, 13 of sulphur, 2
of charcoal, 5 of sodium sulphide.

(Green Stars. Thirty parts of chlo-
rate of barium, 10 of Howers of sulphur,
and 1 of mastic.

Biue Stars. Rub fine and mix 20
parts of chlorate of potassium, 11 of
sulphur, 14 of cupric oxide, and 1 of
mastic.

Bluish-green Stars. 1. Rub fine and
mix 24 parts of nitrate of barium, 56 of
chlorate of potassium, 30 of sulphur,
and 1 of mastic,

II. Twenty parts of nitrate of barium,
18 of chlorate of potassium, 10 of sul-
phur, 1 of mastic, and 3 of sodium sul-
phide.

Yellowish-green Stnrs. 1. Rub fine
and mix 60 parts of chloride of barium,
30 of nitrate of .barium, 20 of sulphur,
and 1 of mastie.

[I. Twenty parts of chlorate of potas-
sium, 5 of sulphur, 1 of mastic, and 1
of carbonate of barium.

Yellow Stars. Bub fine and mix 16
paris of sodium nitrate, 5 of sulphur, 2
of sodium sulphide, and 1 of chaseoal.

White Cundies. Powder and 1nix 4
parts of saltpetre, 1 of sulphur, and 1
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of sodium sulphide,

Ned Candies. Rub fine and mix 26
parts of nitrate of strontium, 15 of chlo-
rate of potassium, 12 of Howers of sul-
phur, 2 of chareoal, 2 of sodium sul-
phide, and 1 of mastic.

Green Candles. Mix 20 parts of
chlorate of barium, 30 of mtrate of
barivm, and 10 of sulphur.

Blue Candles. Rub fine and mix 18
parts of chlorate of potassiom, 6 of salt-
petre, 10 of sulphur, and 6 of ecupric
oxide.

Bluish-green Cundles. Rub fine and
mix 20 parts of chloride of barium, 30
to 42 of nitrate of barium, 40 of chlorate
of potassium, 10 to 22 of sulphur and
of sodium sulphide. -

Yellow Cundles. Rub fine and mix
80 parts of sodium nitrate, 7 of sulphur,
3 of sodium sulphide, and 2 of mastic.

Jupanese Matehes. One Part of pow-
dered charcoal, 1} of sulphur, and 31
of saltpetre.

According to another receipt they
consist of 5 parts of lampblack, 11 of
sulphur, and 26 to 30 parts of gunpow-
der. The mixture is made into a paste
with aleohol, formed into small dice,
and dried. When dry one of the little
squares is fixed into the cleft of a laven-
der stalk, lighted on a candle, and held
stem downward. After the first blazing
off, a ball of molten lava will form from
which the curious and very beautiful
corruscations will soon appear,

Prof. Bottger says about Jupanese
mutches : The mixture consists either
of 3 parts by weight of lampblack, 8 of
flowers of sulphur, and 15 of saltpetre
(dry as dust) ; or 2 parts by weight of
fincly sifted lime-wood charcoal, 4 of
ttowers of sulphur, and 7 of saltpetre
(dry as dust). The mode of preparing
the matelhes is as follows : Cut the finest
commercial tissue paper into strips
about G} inches long, 1 inch wide on



one ¢nd, and running into a point at
the other, By rolling these small strips
of paper tightly together, commencing
nt the pointed end, and filling the lower
part with froim 30 to 45 grains of one of
the above mixtures, aclose imitation of
Lhe genuine Japanese matches will be
the result,

Fireworks for Use in Booms, accord-
fng fo Perron, Mix 12 parts of salt-
petre, 15 of flowers of sulphur, and 30
of gunpowder. Then dissolve 2 parts
of camphor in 8 of spirit of wine, and
4 of gum Arabic in water, Knead the
whole into a dough, and form small
cornered pieces from it which are dried.
i‘.}’lﬁext ignited they give a béautiful
1zht.

Pharaok’s Serpents. This curious
chemical toy is prepared as follows:
Dissolve mercury, with the aid of heat,
in dilute nitrie acid, being careful that
there shall always be an excess of mer-
cury present, hen the action of the
acld has ccased, decant the solution,
and pour into it a solution of sulpho-
cyanmide of potassium or ammonium,
which may be procured at any drug-
gist’s. Use about equal quantities of
the two solutions. A precipitate of
sulpho-cyanide of mercury falls out,

which should be filtered off, washed,
and dried. Then take for every pound
of this substance 1 ounce of gum traga-
c¢anth, which should be soaked in water.
When the gum is completely softened

it is transferred to a mortar, and the
dried precipitate is gradually rubbed
up with it into a homogeneous paste,
with the addition of a little water.
This mass is filled into moulds of coni-
cal or other shape, made of silvered
paper, and dried, When these are
ienited by the application of a match
ut the conical end they form an enor-
mous volume of ash, which proceeds in
great coils from the body of the mass,

and which by its serpentine movements,
as it is formed, has suggested the name.

(W.)

Harmless Substitwte for Pharaol's
Serpents. The nbove-named experi-
ment, though curious and interesting,
is not altogether free from dunger be-

cause poisonous mercurial finnes are
evolved during the combustion of the
mass. On this account several substi-

tutes have beensuggested. One of these,
which is almost as good as the original,
and is not poisonous, is prepared in the
following manner :

Bicliromate of potassivin 2 parts.
Saltpetre 1 purt.
White sugar . + o O parts,

Pulverize each of the ingredients sepa-
rately, and then mix them thoroughly.
Make small paper cones of the desired
size, and press the mixture into them.
When quite dry they are ready for use.
They should be kept away from mois-
ture and light. (‘&}

BLABTING COMPOUNDS, BLABTING
POWDER, DYNAMITE, éHH-CﬂmH,
GUNPOWDER, NITRO-GLYCERINE,
FULMINATES, ETC.

Among the blasting compounds nitro-

ﬁl}ruerina and the explosive substances,
namite, ete., derived from it, occupy
¢ foremost place.

Nitro-glycerine is obtained in the fol-
lowing manner: Fuming nitric acid of
49° to 50° Beaumé is mixed with twice
ita weight of highly concentrated sul-

huric acid in a vessel kept cool by
ing surrounded with cold water.
Ordinary eommercial glycerine, free
from lime and lead, is evaporated to 30°
or 31° Beaumné., When entirely cold,
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it should be of a syrupy consistency. 7%

ounds of the cold acid mixture are

rought into a glass flask or earthen
vessel ; this is placed in cold water, and
| pound of glycerine is slowly poured
into it; constant stirring being kept up
during the addition of the glycerine,
Great care must be observed to avoid
any heating of the mixture, as the con-
sequence of this would be an oxidation
of the glycerine with development of
carbonic acid. When the mixture is
complete, it is allowed to stand quietly
for 5 or 10 minutes, when it is poured
into 5 or 6 times its volume of cold
water, to which a rotary motion has
previously been imparted. The nitro-
glycerine subsides quickly as a heavy
oil, which, by decantation, is brought
into a vessel of greater ileight. than
width. It is now washed with water,
until not a trace of acid reaction is in-
dicated by blue litmus paper, when it
18 put in flasks ready for use. It isa
yellow or brown oil, heavier than
water, and practically insoluble in it,
but soluble in alecohol and ether. When
impure or gcid, it decomposes spon-
taneously in a short time, with develop-
ment of gas, and formation of oxalic
and glyceric acids.

Mowbray’s Process of Manufacturing
Nitro-giycerine. This product is pre-
eminent because of its stable character.
It freezes at 45° F., is clear as water,
and never of an orange color, When
detonated it does not produce what
18 known as glycerine headache and

is non-explosive when frozen. These
excellent qualities are imparted to
it by the care taken in its preparation.
The nitrifying acid is made in a well-
ventilated building, in which are
placed five retorts each of 1} pounds’
capacity and charged with 104 ounces
of sodium nitrate and 13} ouncea
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of sulphuric acid. Terra-cotta pipes
conduct the vapors from each retort
into a row of four earthenware receivers
standing npon a trestle raised slightl
above the floor. 165 pounds of sul-
phuric acid are poured into the first two
receivers and 110 pounds into the third,
while the fourth remains empty. The
nitric acid vapors are mndenseg in the
receivers, whereby the mixture of acids
required for nitrating is at once ob-
tained. When the distillation, which
requires 24 hours, is finished, the acid
mixture (about 660 pounds) is drawn
off and emptied into a large trough of
tone, To remove the hyponitric
acid, as well as to obtain 8 homogeneous
mixture, Mowbray passes a current of
air into the trough through an iron
¥ipc, which answers the purpose per-
ectly. This operation is of great im-
portance, as the presence of hyponitric
acid and nitrous acid probably causes
the spontaneous decomposition and con-
sequent explosion of this substance.
The room in which the nitrating pro-
ceas is carried on is about 103 feet long
and contains 116 jars of earthenware in
9 wooden troughs. 18% pounds of acid
are poured into each of the jars and the

troughs are filled with ice water, or
with a mixture of ice and salt, to within
4 inch of the edge of the jars containing
the acid. Upon a shelf above the
troughs are placed glass vessels, one
for each jar. Each contains 2} pounds
of pure glycerine (not crude glycerine),
which is conveyed drop by drop into
the acid mixture by means of a siphon
and rubber hose. Beneath the shelf
upon which the glycerine vessels stand
runs an iron pipe 24 inches in diameter,
through which passes a current of cold
and dry air, which is introduced into
the jars, while the acid and glycerine
intermingle, through glass tubes 164



inches long and } inch in diameter.
1% hours are required for the glycerine

to run off, and the greatest attention
and care are necessary during this
time. The three workmen overseeing
the mixing process walk constantly u
and down with a thermometer in hand,
and should they find the temperature
rising in one of the jars, or that red
vapord are emitted, they stir the mix-
ture with a glass rod. It happens some-
times that the glycerine runs too rap-
idly, when the flow must be diminished,
and in case the engine should cease
working must be entirely stopped and
the mixture stirred.

When the conversion of glyeerine into
nitro-glycerine is completed, and no
more red vapors escape, the jars are
emptied intc a vat containing cold
water (42.8° F.). The quantity pro-
duced amounts at each operation fo
495 pounds, In this vat the oil sub.
gides to the bottom, being covered with
water about 6 feet deep. It remains
here for 15 minutes, when, after the
water has been run off, it is drawn off
into another vat resembling an old-
fashioned churn, but much Ilarger.
Here it is washed 5 times—three times

with pure water and twice with a solu-

tion of soda, a current of air being
]Eﬂ.aaed through it at the same time,.

he water from the washing apparatus
is allowed to run into a vat, and from
this through two barrels buried in the
ground, whence it finds its way to the
outside. If any of the oil should have
been carried off with the wash-water, it
is regained in one of the barrels. The
nitro-glycerine is then transported in
copper vessels to & magazine about 300
feet distant from the work-room and
emptied into crocks each having a capa-
city of 66 pounds. These are placed on
wooden shelves, each holding about 20

crocks, which are immersed in water of
about 70° F., reaching to within 6
inches of the edge of the crocks. Here
they remain for 72 hours, during which
time the impurities that may con-
tained in the oil rise to the surface in
the form of a scum, which is removed
with a spoon. The nitro-glycerine is
then chemically pure, transparent as
water, and strongly refracts light. In
this condition it is ready for packing.
The tin eans used for this purpose are

coated imside with paraffine, and have
a capacity of 614 pounds each. When
they are to be filled they are placed in
a shallow wooden vat; the oil is first
poured into copper cans and then
through a rubber funnel into the tin
cans., To render any oil which may be
spilled harmless the precaution is used
to cover the bottom of the vat with a
thick layer of plaster of Paris, which
quickly absorbs the fluid. When the
cins have been filled they are placed
in a wooden vat filled with ice water,
or ice and salt, until their contents are
frozen, and 30 to 40 of them are stored
away together in smaller magazines at
a istance of about 325 feet from the
factory. For transporting the nitro-
glycerine the tin cans are packed in
open wooden boxes, the bottom of
which is covered with several inches of
sponge. Around the themselves
are fastened two gutta-percha tubes
crossing each other on the bottomm of
the can. To thaw the nitro-glycerine
each can is provided with a tube about
10 inches long and 14 inches in diame-
ter, passing through the centre from top
to l;ottqm, into which water of from 70 to
90° F, is poured. The cans are closed
by a cork covered with a piece of blad-
der. Sleighs are used in winter for
transporting the cans, and in summer
wagons covered with a laver of ice and
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this with a blanket.

R. Bottger recommends the following
process as free from risk for preparing
small quantities of nitro-glycerine: A
few grammes of anhydrous und eutirely
pure glycerine are poured into a test-
glass kept cool by being surrounded
with a freezing mixture, and containin
1 part by volume of concentrated suﬁ
Eh‘urie acid of 1.52 gravity, and 2 parts

y. volume of stronger sulphuric acid
of 1.83 Eravit}'. The mixture is poured
as quickly as possible into a larger vol-
ume of water. In this the nitro-glycer-
ine, resembling drops of oil, subsides to
the bottom ; it is then washed and re-
washed, first with water, and finally
with a weak solution of soda. It is
freed from water by means of a few
small pieces of chloride of calcium,
when a product will be obtained of
such purity that it may be kept with-
out risk for an indefinite time and with-
out suffering decomposition.

Dynamite possesses all the properties
of nitro-glycerine for blasting purposes,
and is less dangerous. Explosion is
accomplished by means of a percussion
cap in the same manner as with nitro-
glycerine. The most common mode of
making dynamite is by mixing 75 per
ceut, of mitro-glycerine with 25 per
cent. of powdered sand.

Dynamite, according to H. Champion
and H., Pellet, may be divided into, «,
dynamite with an inert absorbent (in-
fusorial earth, ashes, tripoli, etc.), and
b, dynamite with an active absorbent.
In the latter variety rosin, finely-pow-
dered coal, or saltpetre are used as
absorbents. To this class belong dualin,
lithofracteur, ete.

To make the manufacture of dyna-
mite leas dangerous, 4. Sobrero suggests
to stir infusorial earth with water into
4 dough, form it into shapes of suitable
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size, dry them at 212° F., and finally
dip them into nitro-glycerine. Dyna-
mite with 75 per cent. of effective ex-
plosive can be prepared in this manner.

Cellulogse Dynamite. Franzl has suc-
ceeded in producing a nitro-glycerine

powder whieh, while it possesses all
the pru%:rertim of dynamite prepared
with infusorial earth, has the ag?an-

?

tage of being unaffected by water. He
tound that certain organic absorbents
possessed the property of retaining ab-
sorbed nitro-glycerine,even when placed
under water, and did not lose their ex-
plosive power. The nitrogenized ab-
sorbenta—wood fibre and gun-cotton—
were found to be too dangerous for
manufacturing large guantlties. But
Franzl has now succeeded in preparing
a wood fibre which absorbs from 70 to
75 per cent, of mitro-glycerine, which
retains these proportions unchanged
when in contact with water, and which
retains also its explosive power after
being pressed out and dried.

N ﬂrgiu & Ohlsson’s Patent Dynamite
consists of a mixture of ammonium
nitrate, with 8 to 10 per cent. of pulver-
ized charcoal or coal, and 10 to 30 per

cent, of nitro-glycerine. The compound,
which, on account of the hygroscopic
E;npertry of the ammonium nitrate, must

kept in metallic cases or glass
vessels, is exploded by means of s per-
cussion cap.

A. Nobel's Dynamite is a mixture of
69 parts of saltpetre, 7 of paraffine or
naphthaline, 7 of coal dust, and 20 of
nitro-glycerine. It is claimed that the
addition of paraffine or naphthaline
renders the mixture less hygroscopic.

Lithofractenr, as manufactu by
Krebs & Co. of Deutz, is com of
52 parts of nitro-glycerine, 30 of infusor-
izl earth, 12 of coal, 4 of saltpetre, and
2 of sulphur,



Dittmar's Dualin consists of 50 parts
of nitro-glycerine, 50 of nitrated saw-
dust, and 20 of saltpetre.

New Dynamite by Anthoine & Gen-
aud. Inthis pre-?arﬂ.t.iﬂn unsized paper
takes the place of silica. The paper is
not only saturated with nitro-glycerine,
but dipped in succession into solutions
of saltpetre, potassium chlorate, and
potassium picrate.

Carbodzotine. This explosive mix-
ture, patented in France by de Soulagey
and Calue, 18 composed of 50 to G4
parts of saltpetre, 13 to 16 of sulphur,
14 to 16 of spent tan, or very fine saw-
dust, Y to 18 of lampblack, and 4 to 5
of ferrous sulphate, The mixture is
heated with a suitable quantity of water
to 2307 to 248° F',, then allowed to cool,
and the solid mass dried and shaped
into bricks,

Brige-rues, an explosive agent patent-
ed by Robaudi, consists of 40 paris of
saltpetre, 20 of soda saltpetre, 15 of
sulphur, 1 of rock salt, and 15 of woody
substance, spent tan, sawdust, ete.

Pudrolith. Poch’s blasting powder,
known under this name, cousists of 3
parts by weight of spent tan, 5 of suw-
dust, 3 of soda saltpetre, 3 of barium
nitrate, 6 of wood c harcoal 12 of
sulphur, and -68 of saltpetre, The
barium and sodium salls are dissolved
in hot water, the tan and sawdust
stirred into the solution, and the mix-
ture i8 evaporated to drymess. The
other ingredients, previously pulver-
ized, are iutimately mixed with the
guwdered residue in a revolving cylin-

er.,

Pyrolith, 'This blasting powder,
atented by Waitlen, and used for
lasting hard rocks, such as granite, ete.,

consists of 12.5 parts by welght of saw-
dust, 67.5 of saltpetre, and 20 of flowers
of sulphur.

For blasting softer rocks, such as
limestone, coal, ete., Wattlen recom-
mends the following composition: 11
parts by weight of sawdust, 50.5 of salt-
petre, 16 of soda saltpetre, 1.5 of pow-
dered charcoal, and 20 of flowers of
sulphur,

Trets’ Blasting Powder, patented in
FEngland, consists of 52.5 per cent. of
Chili soda saltpetre, 20 per cent. of
sulphur, and 27.5 per cent. of spent
tan.

Frozen Dynamite. Dynamite, when
frozen solid, is comparatively valueless,
as in thawing for use it becomes injured
and sometimes ignites ; but by granulat-
ing it, as freezing takes place, and keep-
ing it in this condition, 1t may be trans-

orted, handled, or poured and rammed
into bore holes with entire safety and
convenience, Freezing the dynamite
in grains may be readily accomplished
by passing it through a coarse sieve
r it is manufactured, but just before
it congeals, and allowing it to fall
loosely and lie undisturbed during its
exposure to a freezing temperature,
The particles will slightly adhere, but
may be readily separatc hf' stirring.
Dynamite so frozen will readily explode
by the ordinary means, but the ca
should have about three times the usua
quantity of fulminate,

Augendre's White Powder. This
Fﬂwdﬂr may be advantageously used
or blusting very hard rock, although
itissomewhat expensive, (onsiderable
care and caution are required in ram-
ming it into the drill holes, and for this
reason the work should be only in-
trusted to experienced workmen. By
the following process Augendre's gun-
powder ean, be produced as a very ho-
mogeneous mixture and of great explo-
sive energy. The three ingredients of
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white gunpowder, potassium ferrocy-
anide, sugar, and potassium chlorate,
are pulverized, each by itself, in a mor-
tar, and then thoroughly dried. Each
of the ingredients, when dry, is again
pulverized as finely as possible, and
passed through a fine hair sieve. The
respective quantities of the ingredients
are then weighed off, poured upon a
sheet of paper, and intimately mixed
with the fingers or with a feather, The
powder is then placed in a capacious
porcelain mortar, moistened with abso-

lute alcohol, and an intimate mixture
is produced i:).}r continued rubbing with
a pestle, the process being entirely free
from danger if done in this manner.
The powder, which is now in the form
of a stiff dough, is spread upon asmooth
board and dried in & warm room. The
alcohol evaﬁurates quickly, when the
thin, dry cakes of powder are crushed
between two smooth boards, and the
powder passed through a fine sieve. In
this manner it is obtained in the form
of very fine, intimately mixed dust,
possessing excellent explosive proper-
ties.

Hafenegger's Gun and Blasting Pow-
der, several varieties of which have
been patented in England, resembles
Augendre’s white powder. Their com-
position is as follows:

I. Nine parts of potassinm chlor-
s.te,li of sulphur, and 1 of wood char-
coal.

1I. Two parts of potassium chlorate,
1 of refined sugar, and 1 of potassium
ferrocyanide,

II1. Four parts of potassium chlorate,
1 of sulphur or sugar, } of wood char-
coal, and 1 of potassium ferrocyanide.

I1V. Four partuoc:'jpotﬂ.asium chlorate,
4 of sugar, 3 of w charcoal, and § of
sulphur.

. One part of potassium chlorate
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and 1 of sugar.

VI. Eleven parts of potassium chlor-

ate, } of sulphur, and } of wood char-
coal

Dr. Borlinelto’'s Gunpowder. Mix
very intimately 10 parts of Chili salt.
petre, 10 of picric acid, and 8} of potas-
gium bichromaite.

Sharp & Smith’s Fatent Gunpoieder
congists of 2 parts of saltpetre, 2 of po-
tassium chlorate, 1 of potassium ferro-
cyanide, 1 of potassium tartrate, and 2
of sulphur.

Spence's Powder for Cannon of Large
Calibre. Two parts by weight of finely-
pulverized charcoal are boiled with 38
parts by weight of water. The boiling
15 interrupted after a short time, and,
with constant stirring, 20 parts by
weight of potassium chlorate, 2 of pul-
verized coal, and 4 of sodium bicarbon-
ate are added to the mixture of chareoal
and water. The mass is again brought
to the boiling point, 7 parts by weight

of fine sawdust are added, and the boil-
ing continued until the woody mass has
formed a magma with the water, When
this is done the mass is evaporated in
open pans until it is of a consistency to
be granulated in the usual manner in
the powder-mill.
on-explosive Powder. When this
wder is ignited it does not explode,
ut burus slowly with a hissing noise.
It loosens and raises stones without
blasting them. It is cheaper than the
ordinary powder, of quite a coarse
grain, and contains 3 parts of potassium
pitrate to 1 of sodium nitrate. The
powder is mixed in the following pro-
portions: 56.22 to 56.23 per cent. of
potassium nitrate, 18.33 to 18.39 per
oent. of sodium nitrate, 9.68 per cent.
of sulphur, and 14.14 to 15.01 per cent.
of charcoal.

Green's Blasting Powder consists



rincipally of barium nitrate, contains
ut little saltpetre and no sulphur.
There is less danger in manufacturing
it than gunpowder, but it is not fit for
firearms. ﬂo es the great advan-
tage of not emitting thick smoke or
choking gases, and therefore does not
interrupt the work in mines; and fur-
ther, that it takes up less room than
gunpowder and is much cheaper. Iis
effect as compared with gunpowder is
as 18 to 11.

Giant Dynamite is a mixture of 18
to 28 parts by weight of pyroxyline, 55
to 44 of nitro-glycerine, 5 to 10 of pyro-
paper, 20 to 16 of nitro-starch, 1 to 1 of
nitromannite, and 1 to 2 of water-glass
The materials, which should be free
from acid, are carefully mixed and
brought under a cartridge press, in the
stamp of which is fastened a needle
which makes a hele in the cartridge for
the reception of the fuse. The cartridge
thus prepared is hermetically closed
with collodion, and packed in the same
manner as lithofracteur. Shortly be-
fore the cartridee is to be used the
coating of collodion is broken on those
places where the holes are for the re-
ception of the fuse. This consists of

soft gun-cotton im re%nated with potas-
sium chlorate and plumbic ferroecyan-
ide, and is prevented from dropping
through by a knot on one end. It is
drawn through the holes and a Bick-
Jord's fuse fastened to the other end.

 Blasting Compound from Potalo-
Sterch, The process is similar to that
of manufacturing nitro-glycerine. The
potato-starch is shaken with econcen-
trated nitric acid until it is disselved,
and then, with vigorous stirring, poured
mmto sulphurie acid, whereby the prep:
aration 18 separated in a finely-divided
condition. All traces of acid are then
removed by washing and rewashing,
and treating the preparation with so-

dium carbonate, The explosive atarch
flour, when dry, forms a tender white
powder. When touched with a glowin
piece of wood it is quickly consum
with a yellow flame without leaving a
residue. A %lreat advantage of the ex-
plosive starch flour is that it explodes
only after having been repeatedl
struck with 8 hammer upon an anvil.
Its ignition temperature is between
366° and 374° F. In external ﬂpgeah
ance this explosive agent does not differ
from ordinary starch flour. It remains
entirely ged when boiled in
water, but loses the property of bein
colored blue by iodine. If examin
with the microscope the well-known
starch globules cannot be detected,

A New Blasting Powder, patented in

Germany by Th. Murtinsen, consists of ;
PARTS.
r i R
L IL. III
Baltpetre . . . . . . . T0O & o6
Sulphur. . . . . . . . 12 12 22
Lempblack . . . . , . . b6 3 3
Bawdustortan . . . ., , 13 21 29
Ferrous sulphate . 2 3 5

The ferrous sulphate iz completely
dissolved in a little water, and the other
components are mixed with it at 2448°
to 206° F. The mixture is cooled off
gyﬂﬂnﬂt&nﬂy stirring it and then dried,

his powder can be stored, transported,
and used without danger, and develops
no smoke in the mine. The first mix-
ture is intended for dense rocks, the
second for anthracite, and the third for
bituminous coal.

To protect blasting agents containing
nitro-giycerine and ammonium nitrate
from moisture, and to prevent the ez-
udation of the wmitro-giycerine, Nobel
adds paraffine to them. He recom-
mends the following proportions: 69
per cent. of sodium nitrate, 7 per cent.
of paraffine, and 4 per cent. of charcoal,
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These ingredients are caréfully mixed,
end 20 per eent. of nitro-glycerine is
added to the mixture, Or, 75 per cent,
of ammonium nitrate, 3 per cent. of
chareoal, 4 per cent, of paraffine, and
I8 per cenl. of nitro-glyeerine.

ér'-i"u.uf, Powder. Forty parts of nitro-
glycerine are mixed with 60 parts of a
dry mixture, consisting of 40 parts of
sodium nitrate, 6 of rosin, 6 of sulphur,
and 8 of infusorial earth or other anal-
ogous absorbent substance. This forms
A rnwerfu] blasting eompound, which
will not ignite from contact with flame
nor from a blow, but may be readily
exploded by the shock given by dis-
charging a cap containing fulminate.

Faure & French's Blasting Com-
pound is & mixture of 1 part of char-
coal, 16 of barium nitrate, and 1 of
nitro-cellulose stirred into a dough with
some water and then formed into disks
and dried.

Gun-Cotton.  Cotton-wool is im-
mersed in a boiling dilute solution of
potassium carbonate, then washed with
water and well dried. It is now steeped
for a few minutes in a cold mixture of
1 part of concentrated nitric acid and 3
nf! oil of vitriol, then squeezed, and
again placed in a fresh acid mixture
and Jei!t there for 48 hours. It is then
again well squeezed and washed for a
long time with running water, and fin-
ally steeped in a solution of potassium
r:ar{runute.

Gun-cotton thus manufactured will
keep without change indefinitely, and
may be kept under water for safety’s
sake, and possesses, after drying, all its
original properties.

It is imsoluble in water, alecohol, and
ether. It takes fire at 300° F., burning
away rapidly but without explosion;
but wheu ignited in a confined space,
or by percussion, it decomposes with a
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violent detonation, the energy of which
equals that of five times its weight of
gunpowder.

New Blusting Compounds.

L. Peralite is a coarse-grained pow-
der ‘consisting of 64 per cent. of salt-
petre, 30 per cent. of charcoal, and 6
per cent. of sulphide of antimony.

2. Juline contains 65 to 75 per cent,
of saltpetre, 10 per cent. of su phur, 10
to 15 per cent. of lignite, 3 to 8 per cent.
of sodium picrate, and 2 per cent. of
potassium chlorate,

New Blusting Compound from a

Combination of Honey and GQlycerine.
The following proportions by weight
are used :

No.l. F iﬂf parts of combination of
honey and gtyﬂerine, 12 of potassium
chlorate, 16 of potassium nitrate, 17 of
prepared sawdust, and 5 of
chalk.

No. II. Thirty-eight parts of com-
bination of honey and ngczerinE, 19 of
potassium chlorate, 24 of potassium
nitrate, 10 of prepared sawdust, and 9
of prepared chalk,

The combination of honey and gly-
cerine is prepared as follows: Mix 1

art of nitrie acid of 1.50 specific grav-
ity and 2 parts of sulphuric acid of 1.84
specific gravity, and let the mixture
cool off to 62° F. Eight parts of this
mixture are placed in a wooden vessel
lined with lead, and to this is added,
with slow and constant stirring, 1 part
of a mixture of equal parts of honey and
gﬁ}rcerine, keeping the temperature of
the compound between 59° and 68° F.
After stirring for about 5 minutes the
combination of honey and glycerine
settles on the bottom of the vessel. It
is then separated from the supernatant
acid and washed first with water and
next with a solution of soda to remove

prepared



the last traces of acid. It 1s now ready
for mixing with the other ingredients,

which must have been previously pul- fill

verized and Intimately mixed., he
sawdust flour 1y prepared by passing
ordinary sawdust through a fine sieve
and boiling it io a solution of soda uutil
all resinous and coloring substances
have been extracted, when it is washed
in cold water and dried.

Preparation of Blasting Componunds
by directly Nitrating Crude Tar Oifs.
The crude tar oils are gradually, com-
pounded by constant stirring with nitrie
acid of a high grade. The clear il
standing over the precipitate is poured
ofl into another vessel, nitrie acid added
to the residue, and the process repeated.

The nitrogenized substances obtained
in this manner are washed, dried, and
mixed with substances yielding oxygen.
The nitrates of alkalies, potassium
chlorate, and the strongest nitric acid
(1.5 specific gravity) are principally
used for the purpose.

(relatinous - Nitro-glycerine. Cotton
carefully cleapsed and comminuted is
boiled in a closed boiler with 5 parts by
weight of dextrine and some acetate of
ammonium ; the resulting jelly, of which
as much as 7 per cent. may be dissolved
in nitro-glycerine, forms with it a mass
from which no nitro-glycerine can es-

cape.

Ii’cr prepare the blasting compound
“Forcite” 76 parts of the above gelat-
inous mitro-glycerine are mixed with
15 parts of saltpetre and 9 of sawdust.

artridge Shells of Eusily Combiesti-
ble Substances. The material consists
of very loosely woven cotton or silk
tissue, which is impregnated with nitro-
glycerine, or with a mixture of sulphur
and saltpetre. When the tissue is dry
collodion, to which a small quantity of
castor oil has been added, is poured
over it and it is then smoothed between

rollers.
Fulminate of Mercury is used for
Ing percussion caps. It is prepared
on a large scale by dissolving 1 part of
mercury in 12 of pure nitrie acid of 1.36
specific gravity, and adding 12 of spirit
of wine, when a violent reaction takes
place, which is kept in check by adding
%md‘ually more alcohol. F,‘iyrat, the
iquid becomes black by the separation
of metallic mercury, which, however,
soon disappears. When the liquid be-
comes eool the fulminate of mercu
separates as a crystalline powder. ?t:
is nearly insoluble in cold water: from
a boiling solution it is obtained in white
prismatic erystals. When kindled in
the open air it burns away like gun-
powder, but by percussion it is decom-
pused with a violent detonation. The
explosion of the fulminate is so violent
and rapid that it is necessary to moder-
ate it for percussion caps. For this
purpose it 1s mixed with potassium
nitrate or chlorate, For gun caps
potassium chlorate is generally mixed
with the fulminate, and powdered glass
1s sometimes added to inerease the sen-
sibility of the mixture to explosion by
percussion. After a little :}F the com-
position has been introduced into the
cap, it is made to adhere by a drop of
solution of shellaec in spirit of wine,
which renders it also water-proof.
Fulminate of Silver. Ten grains of
ure silver are dissolved, at a gentle
eat, in 70 drops of concentrated nitric
acid of 1.42 specific gravity and 50
c_irrgp_a of water. As soon as the silver
13 dissolved the heat is removed and
2,000 drops of alcohol are added. If
the action does not commence after a
short time, a very gentle heat may be
aﬁnplled until effervescence begins, when
the fulminate of silver will be deposited
in minute needles, and may be further
treated as in the case of fulminate of
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mercury. When dry the fulminate of
silver must be handled with the greatest
caution, since it is exploded far more
easily than the fulminate of mercury.
It should be kept in small quantities
wrapped up separately in paper, and
I)Iaced in a pasteboard box. The vio-
ence wf 1ts explosion renders it useless
for percussion caps, hut it is employed
in detonating crackers,

Fulminating Platinum iz obtained
by dissolving binoxide of platinum in
diluted sulphuric acid and mixine the
solution with an excess of ammonia,
when a black precipitate will result
which detonates violently at about
400° F.,

Fulminating Gold is obtained as a
buff-colored precipitate when ammonia
i3 added to a solution of terchloride of
gold. It explodes violently when
gently heated.

EXPLOSIVE AGENTS.

Blasting Cartridges. Dissolve 73
parts of salipetre and 1 of magnesium
sulphate in % of their weight of boiling
water, and compound with 8 parts of
ground wood charcoal, 8 of bran, and
10 of sulphur, previously mixed dry.

Stir the mass thoroughly, and heat for
2 hours at a temperature of 284° F
and then dry in a drying apparatus for
5 hours at a temperature of 122° F.
The dried mass is pressed into cylin-
ders, four of which are generally
formed into a cartridge in a paper

shell,

Blasting Paper. Coat unsized paper
with a hot miﬂture of 11 druuhr};:rﬂf
ferrocyanide of potassium dissolved in
3% pints of water, 11 ounces of bass-
wood charcoal, 1} ounces of refined
saltpetre, 24 ounces of potassium chlo-
rate, and 64 drachms of wheat starch,
stirred to a paste with 14 ounces of
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water ; dry and smooth. For use roll
strips of the prepared paper into car-
tridges.

Ezplosive Combination. An explo-
sive combination consists, according to
a French patent, of 80 parts of pow-
dered potassium chlorate, 20 parts of
ordinary coal tar, and a porous, ab-
sorbent substance, such as pulverized
wond-charcoal or silicious earth. Po-
tassium permanganate can be substi-
tuted for a portion of the chlorate.

Erplosive Substance. This, aecord-
ing to an English patent, consists of 9
parts of potassium chlorate, 2 of carbo-
hydrate (sugar), 1 of flour, and 1 of fer-
rocyanide of potassium,

Ezxplosive and Pyrotechnic Sub-
stances. Ferrocyanide of potassium,
saltpetre,and chlorate
of potassium are dis-
golved and mixed
with pulverized char-
coal. The water is
then evaporated, and
the substances are
combined by the ad-
mixture of paraffine
orresins. The paraf-
fine is wused either
melted or dissolved
in benzine. The mass
is made into any de-
sired shape, and can
alsa be used for coat-
ing paper.

Method of Blastin
under Water wz
Compressed Gun-cot-
ton, In the accom-
Eanying illastration,

ig. 60, aa represent
layers of gun-cotton,
bthe eartridge of com-
pressed gun-cotton,
and 4 the quick match




with the cap. The
cartridge isenclosed in the rubber tube
¢, which on the top is fastened water-
tight around tbe quick-matech, so that
when the cartridge is placed under
water the latter can penetrate the gun-
cotton ounly from below. The entire
charge is enclosed in the tin case ¢,
which is open on top and bottom for
the passage of water. The cartridge re-
mains explosible until all the gun-
cotton is soaked through by the water
entering from below, which with &
cartridge about 1 inch in diameter and
43 inches long will be the case in ex-
actly 22 hours, which makes the unex-
ted explosion of a charge missing
Eﬁ imposaible after that time,
New Blasting Powder. Saltpetre,
tassium chlorate, and finely-pulver-
ized coal-tar pitch are converted with
benzine into a plastic paste, which is
made into flat cakes and freed from the
benzine by evaporation, and then
worked in the same manner asordinary
powder. The grains, which, like those
of the ordinary nrticie, are-irregular in
form, can be made of any desired size.
The density, which is 0.9 or somewhat
more, corresponds with that of ordinary
gunpowder. This new powder pos-
sessea considerable hardness, does not
lose color, even when wet, and without
undergoing & change stands a hiF}_mr
degree of heat than that of melting
tin. It is not inflammable by single
sparks of short duration. Ignited free,
it burns quickly with a white flame;
in a closed space it burms, however,
very energetically with little smoke
and leaving a very small residue. A
gun is not in ther{east affected by its
combustion products, The advantages
of this powder are: 1. Facility' and
gquickness of manufacture. 2. Safety
JAn its preparation. 3. Absence of all

hygroscopic properties (4 ounces placed
upon a very sensitive scale in an open
window for 4 days of misty weather did
not increase in weight). 4, Superior
force, 2% times that of ordinary powder.
5, Very small residue. 6. Scarcely
perceptible smoke.

New Method of Preparing Giant
Powder. Two mixtures are prepared :

a. 36.06 parts of potassium or sodium
bisulphate, 28.60 of potassium nitrate,
and 9.20 of glycerine.

b. 50 to 55 parts of some chlorate, and
50 to 45 parts of a substance rich in
carbon.

On igniting a mixture of the two, it
13 claimed mixture b evolves sufficient
heat to effect the nitrification of the
glycerine and explosion of the nitro-
glycerine. The matertal rich in carbon
18 saturated with concentrated solutions
of the bisulphate, nitrate, and chlorate,
and dried. The mass is then mixed
with the glycerine and made into car-
tridges.

Preparation of Hyponitric Acid and
its Use for Bxplosive and Illuminating
Substances. The following process has
been patented in France and Germany :
Nitrate of lead is heated in the retort
A (Fig. 61). The developed gases are
first conducted through sulphuric acid,
which retaina the moisture, and then
into the condensers C'of enamelled cast-
iron, which rest in the cooling vessel E,
whose cooling fluid is kept at zero
the ice machine . While the oxygen
escapes for forther use through D, the
hyponitric acid collects in the reser-
voirs H and J, the first of which is pro-
vided with a test-cock for the examina-
tion of the acid. The reservoir [ con-
tains sulphuric acid. From J the
hyponitric acid is brought by the pump
O into the vessel L and from there is
drawn into tin eans. The oxide of lead
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'in the retorts is reconverted into nitrate
by nitrie acid.

A mixture of carbon di-sulphide and
hyponitric acid is a powerful explosive,
which is exploded by fulminate of mer-
cury or gunpowder. It does mot ex-
plode by a shock alone, nor by heating
to 398° F. A mixture of equal parts
of hyponitric acid and earbon di-sul-
phide gives the most powerful explo-
gion.

The mixture burns in the open air
with a brilliant white light, which is
powerfully actinic.

MATCHES.

Swedish Matches are made in Swe-
den almost exclusively of white poplar
wood, it being the cheapest, Blocks
of the length of the match are cut by
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be of such a consistency that only small
drops remain adhering to the stick.
The following mixtures are used :

In Nos. I. and II. the paraffine is first,
rubbed up with the antimony and
then incorporated with the compound.
The compound ignites easily and trans-
mits the flame quickly to the wood.
Matches with compound No. II. ig-
nite well and burn quietly. Matches
with No. III, ignite easily on the
striking surface and quickly transmit
the flame to the wood. Compound
No. IV. furnishes matches exactly like
those of the Jonkiping product; they
ignite easily on the striking surface,
transmit the flame quickly to the wood,
burn quietly and without noise,

Striking Surface of Swedish Matches
consists of a compound prepared by

machinery from the round logs and PARTS,
nplltr;l;.leredl,h the splints kiln-driérd anbg = - LIII =,
coated with parafiine. The end to . : : :
covered with the inflammable com- E}'Jfﬂrﬁfg gfﬂfﬁfg'“ hm:' E%}g 2{"57‘3 o0 Al
und is dipped in a solution of paraf- Miyium . . . . . 2500 2500 2000 4000
dne in benzine, when they are again glntlmmg ;riuulphida {J:E 1250 1??6 ?g%
ried. They are then dipped into the {iromateof potassinm 13
inflammable compound, which should %l,:;‘i‘l};:lfi“' ' ggg ggg 610 670




mixing 9 parts of amorphous phos-
phorus, 7 of iron pyrites pulverized
and sifted, 3 of pulverized glass, and 1
of glue or gum with the requisite quan-
tity of water.

Matches without Sulphur, which can
be ignited by friction on any surface
and do not absorb moisture from the
air, are prepared by dipping the
matches into a hot solution of any kind
of fat, and using the following inflam-
mable compound : Seven parts of phos
phorus, 7 of gum-Arabic, 40 ufplEld
nitrate, 5 of pulverized glass, and 10 of
water.

Inflamnmable Compounds. H.Schwars
recommends the following mixtures as
giving excellent results: 1. One part of
pulverized sulphur i melted in warm
water with 4 of yellow phosphorus.
Most of the water is then poured off
and the fluid mixture rubbed inti-
mately with 4 ti;ul,rf;a of dextrine gum,
Now compound 45 parts of minium
with 1} equivalent of nitric acid, d
the mixture, ];u]verize it, and add 1t
%radually to the phosphorus mixture.

he matches are saturated with soln-
tion of pine rosin in aleohol, and dried
at & moderate heat.

II. Mix 1 part of phosphorus, 5 of
chalk, 2.8 of anhydrous gypsum, 6 of
pulverized glass, and 6 of some aggluti-
nant and coloring matter. This com-

und requireutha. rnughhatriking sur-

ace, ignites with a slight report, and
does not absorb moisture, o
Inflammable Compound  without

Phosphorus. Thirty-six rts of

plumbic diexide, 15 of chlorate of
potaseium, 9 of muanganese dioxide, §

of flowers of sulphur, 6 each of infan-
sorial earth, pulverized glass or sand
a]nd amorphous phosphorus, and 8 of
glue,

The compound ignites by friction on
any surface.

Parlor Matches.
thoroughly dried, then
stearic acid, and finall dipped into an
inflammable cumpnung prepared from
3 parts of phosphorus, 4 of gpum traga-
canth, 3 of water, 2 of fine sand, and 2
of red lead. To perfume the matchey
they are dipped, after the compound is
dry, into & solution of aromatic gum
made of 4 parts of benzoin in 10 o
spirit of wine of 40° B.

Coloved Parlor Matches. The in-
flammable compound on the end of the
matches may be coated with different
colored lacquers to give a variegated
appearance when placed in boxes,

The lacquers are prepared in the
following manner: Eight parts of pul.
verized rosin are dissolved in a hot
mixture of 200 parts of alcohol and
4 parta of glycerine, and 40 parts of
solution of shellac added to the hot
solution. The whole ia then thoroughly
agitated and, while yet warm, com-
pounded with the necessary quantity
of coloring matter, and finally allowedl
to cool.

The green iridescent bronze color,
which is in great demand, requires for
the above solution of lacquer 80 parts
of erystallized fuchsine, or 28 parts of
methyl-vivlet. To produce violet an
addition of only } part of methyl-violet
is required ; for blue § part of aniline
blue soluble in water; for orunge 4
fam! of aniline orange; for blue-green

part of methyl-green. For yellow-
green 2 parts of blue-green are mixed
with 1 of orange; and for red 32 parts
of coralline with an addition of 2 parts
of caustic soda-lye, dissolved in the
above lacquer,

The sticks are first
soaked with

Anti-phosphorus Matches. The paste
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for the friction surface consists of
minium, sand; and amorphous phos-
phorus rubbed up with a solution of
gum-Arabic and applied with a brush ;
or of 10 parts of amorplrous phosphorus,
8 of pyrolusite or antimony trisulphide,
and 3 to 6 of glue dissolved in water.
To prepare the matches the ends are
first dipped into melted sulphur, stearic
acid, or wax, and then into a compound
of 6 parts of chlorate of potassium and
2 to 3 of trisulphide of antimony mnixed
with a solution of 1 part of glue in
water. 1t must be remarked here that

the mixture of bichromate of potassium
and antimony is exceedingly danger-
ous, as 1t is easily ignited by a shock or
friction,

Maiches Inextinguishable by the
Wind., Sheets of paper, thin paste-
board, or wood are saturated with a
solution of saltpetre in water to which
has been added some substance emitting
an agreeable odor while burning. When
the sheets are dry, a thin layer of a
phosphorue eompound, as is used in
the manufacture of friction matches,
and to which some incombustible sub-
stance, a8 pulverized glass, fine sand,
ete., has been added, is placed between
iwo of them, leaving a part of one end
free for handling. When dry the 2
sheets are pasted together, and this is
cut up into strips of suitable shape.
These strips are then coated with a
varnish to protect them from moisture
and to prevent their ignition by friction
during transportation, ete,

Matches without Phosphorus. Pre-
pare a paste of 10 parts of dextrine, 75
of pulverized chlorate of potassium, 35
of pulverized plumbic dioxide, and a
like quantity of pulverized pyrites with
the necessary quantity of water, and
dip the end of the splints into the com-
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pound.

Matches without Phosphorus, of an
excellent quality, and in the manufact-
ure of which there is not the slightest
danger, are obtained from the follow-
ing mixture: 53.8 parts of chlorate
of potassium, 10 of gum-Arabic, 3 of
guwmw tragacanth, 6 of pyrolusite, 6 of
ferric oxide, 12 of pulyerized giasa, 5
of bichromate of potassium, 3 of sul-
phur, 1.2 of chalk, and sufficient water.

Paraffine or sulphur is used for trans-
mitting the flame to the wood. The
matches ean only be ignited by being

struck on a surfuce composed of the
following mixture: Five parts of anti-
mony trisulphide, 3 of amorphous phos-
phorus, 14 of pyrolusite, and 4 of glue.

Amorces d’Allumettes are matches
prepared from 20 parts of phosphorus,
5.5 of gun-cotton, 5 of pulverized wood
chareoal, 5 of iron filings, 51.5 of sul-
phur, and 10 of gum.

Nickle's Process of Preparing an
Amorphous Phosphorus from the Ordi-
nary Article. The conversion of ordi-
nary into amorphous phosphorus is ae-
complished by heating ordinary phos-
phorus from 446° to 482° F. in a closed
iron boiler. After 3 or 4 weeks the

hosphorus is found to be converted
into a red, brittle mass which is ground
by millstones under water, and sepa-
rated from the ordinary phosphorus
either by bisulphide of ¢arbon or caustic
soda, in WhiEIIJ'l the latter ir soluble,
The temperature requires careful regu-
lation, for if it is allowed to rise to 500°
F. the amorphous phosphorus quickly
resumes the ordinary condition, evolv-
ing the heat which it had absorbed dur-
ing its conversion, and thus converting
much of the phosphorus into vapor.
This reconversion may be shown by

heating a little amorphous phosphorus
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in & test-tube, when drops of ordinary
phosphorus condeuse on the cool part
of the tube. Ordinary phosphorus is

very poisonous, while

Ii‘huﬂphnrua appears to be harmless.
he vapor of phesphorus produces a
very injurious effect upon the persons
engaged in the manufacture of matches,
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resulting in the decay of the lower jaw.
This evil may be greatly mitigated by
good ventilation or by diffusing turpen-
tine vapor through the air of the work-
room, or may be entirely obviated by
substituting amorphous phosphorus for
the ordinary variety.
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FIREWORKS & EXPLOSIVES

Henley’s Twentieth Century Formulas 1907

Pyrotechnics

FIREWORKS.

The chief chemical process is, of
conrse, oxidation.  Oxidation may be
provluced by thie atmosphere, but in many
cases this 18 not enough, and then the
pyrotechnist must employ his knowledge
of chemistry in selecting ouxidizing agents.

The ehiel of these oxidizing agents are
chlorates and mitrates, the elfect of which
ix to promote the continuance of com-
bushion when 1t as once started.  They
are specially useful, owing to their solid
non-hygroscopie nature. Then ingredi-
ents are necded to prevent the too speedy
action of the oxidizing agents, to regulate
the process of combustion, such as
calomel, sand, and sulphate of potash.
Thirdly, there are the active ingredients
that produce the desired effect, prominent
among which are substances that in
contact with flame impart some special
color to it.  Brillianey and brightness
are imparted by steel, zinc, and copper

filings. Other substances employed are
lampblack with gunpowder, and, for
theatre purposes, Ercﬂpudium.

Fireworks may be classified under
four heads, viz.:

1. Single fireworks.

2. Terrestrial fireworks, which are
placed upon the ground and the fire
1ssues direct from the surface.

3. Atmospheric fireworks, which begin
their display in the air.

4. Aquatic fireworks, in which oxida-
lion 1s so intense that they produce a
flame under water.

Rockets.—First and foremost among
atmospherie fireworks are rockets, made
in different sizes, each requiring a slightly
different percentage composition. A good
formula is

Sulphur.. .. .. .. .. 1 part
Carbon, woad....... 2 parts
Niter............... 4 parts

Meal powder........ 1 part

Meal powder is a fine black or brown
dust, which acts as a diluent.

Roman Candles.—Roman candles are
somewhat after the same principle. An
average formula is:

Sulphur............ 4 parts
Carbonl covswwevmn vs 3 parts
DIter v b 8 parts

CHILDREN’S SAFE FIREWORKS
(SPARKLERS):

Coat 12 inch lengths of No. 18 Iron
Wire with a compound consisting of:

Powdered sulphur ..., 1 ounce
FPotassium nitrate ... & ounces
Powdered charcoal .. 1% ounces
Iron filings ......... 2 ounces
Aluminum powder ... %4 ounce

mixed in shellac to a thick creamy con-
sistency. Dip the wires in the mixture
and then insert the base end of wires in
holes drilled into a beard, until the mix-
ture dries. Repeat this process until each
wire is covered with a thick coat.

COLORED FIRES,

The compounds should be ignited in a
small pill box resting on a plate. All the
ingre:ﬂents must be dried and powdered
separately, and then lightly mixed on a
sheet of paper. Always bear in mind
that sulphur and chlorate of potassium
explode violently if rubbed together.

Smokeless Vari-Colored Fire.—First
take barytes or strontium, and bring to
a glowing heat in a suitable dish, remove
from the fire, and add the shellac. The
latter {unpowdered) will melt at once,
and can then be intimately mixed with
the barytes or strontium by means of a
spatula. After cooling, pulverize. One
may also add about 24 per cent of pow-
dered magnesium to increase the effect.
Take for instance 4 parts of barytes or



strontium and 1 Green.—

part of shellac.

The following salts, if finely powdered  I.—Barium chlorate... 20 parts
and burned in an iron ladle with a little Alcohol.......... 20 parts
{Jlrltﬂ, will communicate to the flame Water............ 100 parts
their peculiar colors. . ‘

["otassium nitrate or sodium chlorate, I1.—Barium nitrate.. .. 10 parts
yellow. ii}mflsli.lm chlorate 10 parts

Potassium chlorate, violet. eoboliuie vvsnen 30 parts

Calcium chloride, orange. Water............ 100 parte

Strontium nitrate, red. III,.—Shellac...,....... & parts

Barium nitrate, apple green. Barium nitrate.... 1} parts

Copper nitrate, emecrald green.
Borax, green,
Lithium chloride, purple.

Pound after cooling, and add
Barium chlorate, 2 to 5 per cent.
Red.—

I.—Shellae..... .eess & parts
Strontium nitrate 1 to 1.2 paris

The colored fires are used largely in the
production of various theatrical effects.

Blue Fire.— Preparation as in green fire. Indamp
I.—Ter-sulphuret of weather add 2 to 4 per cent of potassium
antimony....... 1 part chlorate to the red flame; the latter
Sulphur:.. ... 2 parts causes a little more smoke.
Nltrate of putuas:um 6 parts I1.—5Strontium nitrate.. 20 parts
Potassium chlorate 10 parts
II.—Sulphur,, 15 parts Aleohol 20 barts
Pntassmm squhntﬂ 15 parts Water. .. ... " 100 an
Ammonio-cupric P
sulphate . 15 parts Yellow.—
Pﬂtasmum nitrate.. 27 parts I.—Sulphur....... 16 parts
Potassium chlorate 28 parts Dried earbonate of
i soda. . ; 23 parts
Lk Eﬂ::;f oF Pﬂus}_l_ E Ip}:;tt: Chlorate of putas- 3
Copper sulphate 5 parts sium. . .- 61 parts
Shellac. i 3 parts II. —-—%ﬂdlum l:hlnrn’fe 20 parts
1V.—Ore pigment.. 2 parts otassium oxalate. 10 parts
Gl e 3 parts Alcokol .. ........ 20 parts
Potassium chloride 5 parts Water............ 100 parts
Sulphur. . .. 13 parts Violet,—
P ntasslum nitrate.. 77 paris I.—Strontium chlorate. 15 parts
V.—I’ntasslum chlnrate 10 p..rts Copper chlorate. .. 15 parts
er chlumte 20 parts Potassium chlorate 15 parts
gl . 20 parts Alcohol .. ........ &0 parts
Water ............ 100 parts Water........ .+« .. 100 parts
- II.—Potassium chlorate 20 parts
vk SEPE:' ;lﬂ:?:::ﬂ ' lgg IP:,::L Strontium chlorate. 20 parts
Barium chlorate... 25 part Copper chlorate. .. 10 parts
Potassium chlorate 100 parts Aleohol.......... 50 parts
Aleohol.......... 500 parts Water........... . 100 parts
WRELT s aisnaiamn .. 1,000 parts Lilac.—
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Potassium chlorate 20 parts
Copper chlorate. .. 10 parts
Strontium chloride. 10 parts
Alcohol .. ........ 50 parts
Water.......,.... 100 parts
Mauve.
Chlorate of potash. 28 parts
Calomel.......... 12 parts
Bhellge: e . 4 parts
Strontium nitrate.. 4 paris
Cupric sulphate... 2 paris
FRE . coveswan powe v 3 DREE
Purple.—
Cquer sulphide... 8 parts
Calomel.......... 7 parts
Suliphur.......... 2 parts
Chlorate of potash. 18 parts
White.—
1.--Gunﬁuwder ...... . 15 parts
Sulphur..,....... 22 parts
Nitrate of potassium 64 parts
I1.—Potassium nitrate... 80 parts
Sulphur........... 10 parts
Antimony sulphide
Blaek) s ia 5 parts
Flour............. 8 parts
Powdered camphor. 2 parts
IIT.—Charcoal... .. ..... 1 part
Sulpbhur........... 11 parts
Potassium sulphide. 88 parts
IYV.—5Stearine,.......... 1 part
Barium carbonate.. 1 part
Milk sugar......... 4 parts
Potassium nitrate .. .. 4

Potassium chlorate. 12 parts

As a pgeneral rule, a correspondin
quantity of shellac may be taken instenﬁ
of the sulphur for inside fireworks.

The directions for using these solu-
tions are simply to imbibe bibulous pa-
pers in them, then carefully dry and roll
tightly into rolls of suitable {ength, accord-
ing to the length of time they are to burn.

Fuses.—For fuses or igniting papers,
the following is used:
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Potassium nitrate... 2 parts
Lead acetate. .. .. .. 40 parts

Weater. ounwon s 100 parts

Mix and dissolve, and in the solution
place unsized paper; raise to nearly a boil
and keep at this temperature for 20
minutes. If the paper 1s to be “slow,”
it may now be taken out, dried, cut into
strips, and rolled. If to be “faster,”” the
heat is to be continued longer, according
to the quickness desired. Care must be
taken to avoid boiling, which might dis-
integrate the paper.

In preparing these papers, every pre-
caution against fire should be taken, and
their preparation in the shop or house
shuulcr not be thought of. In making
the solutions, etc., where heat 13 neces-
sary, the water bath should invariably
be used.

PYROTECHNIC MAGIC.

_ &Cautiun.—"ﬁ’hen about to place any
lighted material in the mouth be sure
that the mouth is well coated with saliva,
and that you are exhaling the breath con-
finuously, with greater or less force,
Ecmrdmg to the amount of heat you can
ear.

If the lighted material shows a ten-
dency to burn the mouth, do not attem
to dra_g it out guirﬂy, but simply shut the
lips tight, and breathe through the nose,
and the fire must go out instantly.

In the Human Gas Trick, where a
flame 10 to 15 inches long is blown from
the mouth, be careful after lighting the
%u, fo conlinue w exhale the breath.

hen you desire the gas to go out, sim-
El]r shut the lips tight and hold the

reath for a few seconds. In this trick,
until the gas is well out, any inhalation

is likely to be attended with the most
serious results.

The several cautions above given may
be examined with a lighted match, first
removing, after lighting the match, any
brimstone or phosphorus from its end.]



To Fire Paper, etc., by Breathing on
it.—This secret seems little known to
conjurers.

Half fill a half-ounce bottle with car-
bon disulphide, and drop in 1 or 2 frag-
ments of phosphorus, each the size of &
pea, whic wilfquickljr dissolve. Shake
up the liquid, and pcur out a small tea-
spoonful onto a piece of blotting paper.

he carbon disulphide will quickly evap-
orate, leaving a film of phosphorus on
the paper, which will quickly emit fumes
and burst into flame. The once-popu-
lar term Fenian fire was derived from
the supposed use of this liquid by the
Fenians for the purpose of setting fire to
houses by throwing a bottle down a
chimney or through a window, the bottle
to breaﬁ and its contents to speedily set
fire to the place.

For the purpose of experimert this
liquid should only be prepared in small

uantities as above, and any left over
should be poured away onto the soil in
the open air, so as to obviate the risk of
fire. Thin paper may be fired in a sim-
ilar manner with the acid bulbs and
powder already mentioned. The pow-
der should be formed into a paste, laid on
the paper, and allowed to dry. Then the
weid bulb is pasted over the powder.

Burning Brimstone.—Wrap cotton
around two small pieces of: Erimstune
and wet it with gasoline; take between the
fingers, squeezing the surplus liguid out,
light it with a ‘candle, throw back the
head well, and put it on the tongue blaz-

ing. Blow fire from mouth, and observe
that a freshly blown-out candle may be
lighted from the flame, which makes it
more effective. After lighting candle
ehew up brimstone and pretend to swallow.

Blazing Sponge Trick.—Take 2 or 8
small sponges, place them in a ladle;
pour zust enough oil or gasoline over
them to wet them. Be very careful not
to have enough oil on them to cause them

to drip. Set fire to the sponges and take
one npthem up with the tongs, and throw
the head back and drop the blazing
sponge in the mouth, expelling the
breath all the time. Now close your
mouth quickly; this cuts off the air from
the flame and it immediately goes out.
Be careful not to drop the sponge on the
face or chin. Bemove sponge undcr
cover of a handkerchief before placing
the second one in the mouth.

Burning Sealing Wax,—Take a stick
of common sealing wax in one hand and
a candle in the other, melt the wax over
the candle, and put on your tongue while
blazing. The moisture of the mouth
cools 1t almost instantly. Care should
be taken not to get any on the lips, chin,
or hands.

Demon Bowls of Fire,—The performer
has three 64-inch brass bowls on a table,
and openly pours ordinary clean water
(may be drunk) into bowls, until each i3
about half full. Then by simply passing
the hand over bowls they each take fire
and produce a flame 12 to 20 inches high.

Each bowl contains about 2 tea-
spoonfuls of ether, upon which is placed
a small piece of the metal potassium,
about the size of a pea. If the ether be
pure the Eutassium will not be acted
upon. When the water is poured into
the bowl the ether and potassium float
up, the latter acting vigorously on the
water, evolving hydrogen and setting fire
thereto, and to the ether as well.

The water may be poured into the
bowl and lighted at command. In this
case the potassium and ether are kept
separated in the bowl, the former in a
little cup on one side, and the latter in
the body of the bowl. The water is
poured in, and on rocking the bowl it is
caused to wash into the little cup, the
potassium floats up, and the fire is pro-

duced.
N, B—The above tricks are not safe
in any but specially made bowls, i. e,
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bowls with the wide flange round edge to
prevent the accidental spilling of any
portion of the burning ether.

The Burning Banana.—Place some
alcohol in a ladle and set fire to it. Dip
a banana in the blazing aleohol and eat
it while it is blazing. As soon as it is
placed in the mouth the fire goes out.

Sparks from the Finger Tips.—Take a
small piece of tin about } inch wide and
1? inches long. Bend this in the shape
of a ring. o the center of this piece
solder another small piece of tin bent in
the shape of a letter U; between the

ends of this U place a smail piece of wax
tape about % inch long. Take a piece of
small rubber tubing about 2 feet in length
and to one end of this attach a hollow
rubber ball, which you must partly fill
with iron filings. Place the rubber ball
containing the iron filings under the arm
and pass the rubber tube down through
the sreeve of the coat to the palm of the
band; now place the tin ring upon the
middle finger, with the wax taper inside
of the hand. Light this taper. By
pressing the arm down sharply on the
rubber ball, the force of the air will drive
some of the iron filings through the rub-
ber tube and out through the ﬁame of the
burning taper, when they will ignite and
cause a beautiful shower of spm[-{ks to ap-
pear to rain from the finger tips.

To Take Boiling Lead in the Mouth. —
The metal used, while not unlike lead in
appearance, is not the ordinary metal,
but is really an alloy composed of the
following substances:

Bismuth...... .. ... 8 parts
Lo womimiiesiasi 5 parts
fi k7 PP 2 parts

Ton prepare it, first melt the lead in a

crucible, then add the bismuth and finally
the tin, and stir well together with a piece
of tobacco pipe stem. This * fusible
metal” will melt in boiling water, and a
teaspoon cast from the alloy will melt if
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very hot water be poured into it, or if
boiling water be stirred with it. If the
water be not quite boiling, as is pretty
sure to be the case if tea from a teapot is
used, in all probabili.y the heat will be
insufficient to melt the spoon. But b
melting the alloy and adding to it a small
quanti:r of quicksilver a compound will
be produced, which, though solid at the
ordinary temperature, will melt in water
very much below the boiling point.
Another variety of easily fusible alloy is
made by melting together

Bismuth.......... 7 to 8 parts
Lead. o awas 4 parts
A s iy 2 parts
Cadmium,........ 1 to 2 parts

This mixture melts at 158°, that given
above at 208° F.

_Either one of the zeveral alloys above
gi;ven will contain considerably less heat
than lead, and in consequence be the
IIIEPTE imtﬂ.b:e for the purposes of a *“Fire

ing.

“ﬁmn a body is melted it is raised to a
certain temperature and then gets no
botter, not even if the fire be increased —
ull the extra heat goes to melt the re-
mainder of the substance.

Second Method.—This is done with a
ladle constructed similarly to the tin cup
in a previous trick. The f‘;ad, genuine in
this case, is, apparently, drunk from the
ladle, which is then tilted, that it may
be seen to be empty. The lead is con-
cealed in the secret interior of the ladle,
and a solid piece of lead is in c¢onclusion
drﬂpFed from the mouth, as congealed
metal.

To Eat Burning Cecals.—In the first
place make a good charcoal fire in the
furnace. Just before commencing the
act throw in three or four pieces of soft
pine. When burnt to a coal one cannot
tell the difference between this and char-
coal, except by sticking a fork into it.
This will not burn in the least, while the
genuine charcoal will. You can stick



vour fork into these ceals without any
difieulty, but the charcoal 1s brittle and
hard; it breaks before the fork goes into
it.

Chain of Fire, —Take a piece of candle
wick 8 or 10 inches long, saturated with
kerosene oil, squeeze out surplus oil.
Take hold of one end with your fire tongs,
light by furnace, throw back your head,
and lower it into your mouth while ex-
haling the breath freely. When all in,
close your lips and remove in handker-

chief,

Nore.—Have a good hold of the end
with the tongs, for if it should fall it would
probably inflict a serious burn; for this
recason also no burning oil must drop

from the cotton.

Biting Off Red-Hot Iron.—Take =&
piece of hoop iron about 2 feet long,
place it in a vise and bend it backwards
and forwards, about an inch from the
end, until it is nearly broken off, IMut
this 1n a furnace until it becomes red hot,
then take it in your right hand, grasp the
broken end in your teeth, being careful
not to let it touch your lips or your
tongue, make a “face’ as though it was
terribly hard to bite off, and let the
broken end drop from betweer your teeth
into a pail of water éwhich you should
always have at hand in case of fire),
when the hissing will induce the belief

that the portion bitten oft is still “red
hot” —it may be, for that watter, if the
iron be nearly broken off in the first place
and if you have good teeth and are not
afraid to injure them.

Water Stirred Yellow, Scarlet, and
Colorless,—Obtain a glass tube with one
end hermetically sealed and drawn into a
fine point that will break easily. Intoan
ale glass put a solution of mercury bi

=hloride (corrosive sublimate, a deadly
poison) and into the tube a strong solu-
tion of potassium iodide so adjusted in
strength that it will redissolve the scarlet
precipitate formed by the union of the
two liquids, While stirring the solution
in the glass the bottom of the tube (ap-
parently a glass red) is broken and a
small portion of its contents allowed to
escape, which produces a beautiful sear-
let. The balance of the fluid in the tube
is retained there by simply keeping the
thumb on the open top end. Continue
the stigring, allowing the balance of the
contents of the tube to escape, and the
scarlet fluid again becomes colorless.
Before the scarlet appears the liquid is
vellow.

To heighten the effect, another ale
glass, containing only clean water and a
solid glass stirring-rod, may be handed
to one of the company, with instructions
to do the same as the performer; the
result is amusing.
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PYROTECHNY

by George W. Weingart

A PRACTICAL MANUAL FOR MANUFACTURERS
OF FIREWORKS, SIGNALS FLARES AND

PYROTECHNIC DISPLAYS

INDEX Page 252

"The Man with Hat in Hand
gets easily over the land." So read the
motto on the family crest of George V.
Welngart's matermal ancestors of Nuremburg,
Germany, whose name, HBflich, signified po-
liteness and courtesy, His fathaer's ante-
cedents came from Weingarten, Bavaria,
whose residents were nearly all artists,
authors, or musicians., Born in Pass
Christisn, Miss. on July 14, 1871, Gearge
combiped these inherited traits to become
not only an accomplished muaician, chemist ,
arnd pyrotechsist, but in later life the su-
thor of the most famous Mmerican boock of the
ceptury on the mapnfacture of fireworks.
Mlthough a talented viclinist and cellist
a5 & young map, hils interest in pyrotechnics
led him to study erganic chemistry apd to
seek work at the A.L. Due fireworks factory in Cincinmati, vhere he lsarnesd
the trade, later setting up his own shop in Nev Orleans. He continued mak-
ing fireworks snd handling public displays t111 the death of his father,
when he gave up the business to mamage the family toy store on Clartres
St., but contimed as official "torch lighter™ for the Mardi Gras parades
uptil two yesrs before his death at the age of 77, during which time he
vrote his famous book FYROTECHNICS, published in 1947, often called "the
Bible of Modern Pyrotechnics®. With the passing of Gearge Washington Wein-
gart Il in New Orleans, Sept. 28, 1948, Mmerica lost ope of its foremost

suthorities in the field, but his beok remains as s lasting moniment to
"the Man with his Mt in his Hapd".

INTRODUCTION

To those contemplating the making of Areworka, either
professionally or as an amusement it is desirable to under-
ftand the principles which govern the operations of the
various devices as well as the compositions of the chemi-
cals entering into their production.

The principle of colored lights is based on:

Iét. Producing a mixture that will bumn at a
reasonable speed while generating an intense heat,
2nd. Adding thereto the salts of such elements,

in the spectrum of which, predominate lines of the de-
sired colors.

ey
..........

Ll E ¥

George Washington Weingart

Heat generaing compounds consiét chiefly of:

(a). Substances which yield oxygen freely when
ignited in the presence of carbon, viz:

Potassium chlorate,
Potassium per-chlorete,
Potassium nitrate,
Sodium chlorate,
Banum nitrate,
Strontium nitrate.

Carbon and carbonaceous sources, viz:

Charcoal,
Shellac,
Fossil gumas,
Resins,
Asphaltum,

(b).

Dextrine,
Steanne,
Sugar of milk,
Corn flour etc.
In addition to the above there are some substances
which when added to colored fire compositions increase
the affinity of the several con#tituents for one another

thereby improving the colors, viz;

Sulphur

Picric aeid
and in the inftance of blue and green fires it is almo#t
essential to add an easily volatilized chlonde in order to
get sufficient depth of color.
viz: Calomel

Sal Ammoniac.

The exact function of these last named substances

is not entirely clear but it appears that the best specdtrums
are yielded by the chlorides of the elements. However
most chlorides are deliquescent and therefore unsuited
to fireworks making. By adding a substance that yields
chlorine freely at the moment of decomposition the

necessary conditions are produced for obtaining the best
results,

The following subftances are mo#t generally used
for producing pyrotechnical colors.

PURPLE
Swontium and Copper compounds,

ORANGE

Strontium and Sodium salts.
Bright or “Plain” Mixings
Consift almosdt entirely of;

Saltpeter,
rarely Lead nitrate,

Sulphur,
Charcoal or lampblack.

with the addition of

Steel filings,
Iron borings,

Zinc powder,
Antimony,

Orpiment,
Realgar.

PINK

Calcium carbonate,
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Calcium sulphate,
Calcium oxalate.

GREEN

Banum nitrate,

Barium chlorate,

Boric acid,

and rarely Thalium nitrate.
RED

Stronbum mitrate,

Stontium carbonate,

and rarely Lithium salts.
BLUE

Copper carbonate,

Copper arsenate,

Copper sulphate,

Copper black oxid,

Copper & Ammonium sulphate,

Copper oxalate,
Copper & Ammonium chlonde.

YELLOW
Sodium oxalate,
Sodium bicarbonate,
Sodium metantimoniate.
The intensly bright white sparks are produced by
aluminum powder. At one time Magnesium was used
for this purpose but it has been entirely discontinued
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PART I
INGREDIENTS

SALTPETER

(Nitre—Potassium nitrate)
Specifications for saltpeter to be used in freworks
making call for a salt that ia clean, white and should
be ground fine enough to pasp through a sieve of B0
to 100 mesh. [t should contain less than 1% of sodium,
calcium and magnesium saltsy combined.

POTASSIUM CHLORATE
K Cl1 O,

For pyrotechnical
purposss it should be white, odorless and contain not
over ¥ of |% of sodium, calcium and bromine combined.
k should be of the sams finenees as saltpeter.

SPECIAL WARNING

Never mix dry potassium chiorate with red
phosphorus, black anlimony sulphide or
sulphur. The mixturs will detonate sponlans-
ously with a shattering blast. Always moisten
the potassium chlorate with water belore
mixing it wilh the above chemicals or anything
eise, jusi to be safe.

P2YROTECHNY

POTASSIUM PERCHLORATE.
K Cl O,

This recently produced subftance forms ancther val-
uable addition to the pyrotechnits art. Containing even
more oxygen than the chlorate it is less liable to de-
compoasition due to the fact that it is a salt of perchloric
acid which is a much more fable acid than chloric from
which the chlorate in derived. [t can be subfituted for
the chlorate in mo#t mizings and can be safely vued in
connedtion with sulphur.

SULPHUR.

The "Hour of sulphur” which is used s
almo#t white and comes in bags of 50 lbs. "Flowen™

of sulphur is also sometimes used as well as coarsely
ground sulphur which bums somewhat slower than the
fr®t two varighies. Specifications call for lesa than 1/10
of 1% of impuriies and the finely ground should pess
through a sieve of 120 mesh.

CHARCOAL.

Willow ccal is the bedt for fireworks purposes through
coal made from any soft wood is suitable. Pine coal
ia not very desirable. Charcoal
that has a brown tint indicates incomplete carbonization
and should be avoided. Also it should contain & minimum
of grit. Shaking & sample in o bottle of water and de-

canting several times will disclose an exzcessive amount

of sand etc
LAMPBLACK.
To make a good bright star it should be free

from oil or other impurities and it is sometimes necessary
to bake it as will be explained later, in order to get nd
of volatile impurities which impair its briliancy in burn.

ing.
SHELLAC

and other gums etc.

Shellac, a gum like substance, is the secretion of an
insect living on a large variety of trees in northern India.
Afier going through various processes it finally reaches
this country in some dozen different grades.

For the beft work
shellac is almo#t indispensable but for ftock goods, tableau
fires and torches a number of substitute gums have been
introduced such as Kauri; a foesil resin of a light yellow
to & dark brown color. obtained from Mew Zeland. Red
Cum comea from the Kangaroo lslands, 5 miles from
Australia. K. D. dust is used for green fire. Asphalium
produces excellent colars when finely ground but owing
to its containing sulphur, or perhaps on account of be-
ing eo easily decomposed it is liable to cause spontaneocus
combuftion when mixed with potassium chlorate. A mix-
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ture of these will explode violently when #truck with a
hammer on an anvil With potassium perchlorate, how-
over, it is entirely safee The Syran Asphaltum s the
beft. So called Green Gum is merely powdered coconut

shells and has no more value in pyrotechny than saw-
dugt. [lour, dextrine, sugar of milk etc. are also frequently

used as sources of carbon. Another article of this

character ia
STEARINE.

In making blue fire it has been found that stearine
produces a better effect, especially with paris green and
other copper salts, than mo#t any of the other hydro-
carbons. It is modtly obtained in cakes mnd is reduced
to a ‘servicable condition by setting a carpenter's plane
upsidedown over a box and shoving the cakes againét
the blade o as to shave the flearine aa fine as possible.
When it is then mixed with the other ingredienta it will
pase through an ordinary sieve.

STRONTIUM NITRATE.

It is probably the mo#t useful color producing
chemical used in hAreworks making, as the deep red light
which it gives ia the modt marked effecx which the pyro-
technift has achieved. Owing to its deliquescent properties,
however, a number of methods have been devised to
overcome this tendency one of which is to melt in an
iron pot over a fire some shellac and ftir in the nitrate
of Mrontia, cooling and pulverizing. Another plan is to
use carbonate of strontia but at the codt of considerable
depth of color. Strontium nitrate is used in a somewhat
coarser powder than the potassium salts but should be
a clean white and contain not over |5 of 1% moifture
snd ¥ of 1% sodium salts

STRONTIUM CARBONATE

In damp climates there n no alternative but to wse
this ftrontium compound for moft exhibition work as a
piece of lancework made with' nitrate of ®rontium, if

exposed for one hour to a damp atmosphere, will hardly
burn. Precipitated carbonate of #trontium is the only

kind which should be used and may be purchased for
about 16c Ib. or can be emsily made by adding carbonate

of ammonia to a solution of Arontium nitrate, thoroughly
washing and drying the precipitate. If sodium carbonate
is used ms a precipitant it is almodt impossible to remove
every trace of it from the carbonate of ftromtium and
causing an orange tint to the red light

BARIUM NITRATE

As a color pro-
ducer it is far inferior to étrontium though it does not
sttract moifture If used without calomel its color is so
pale as to be almos indistinguishable from white. Specifi-
cations for fireworks making sre practically the same as
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for ftrontium nitrate. A better salt for making green fire s
BARIUM CHLORATE

This salt give a very beautiful emerald color but ils
high coft, viz: about 30c Ib. makee it litle used except
in exhibition work. Some recipies have been given for
green fire using boracic acid, thalium salts etc. but if
used at all it is to & very limited extent. All barium
salts are very poisonous.

SODIUM OXALATE

Ik iz a @trange fa@ that while yellow is the most
common color of fires in general its practical production
in pyrotechny is accompanied with some diffieulty from
the fact that there is practically only one insoluble salt
of sodium while all the others are more or less hygroscopic.
The nitrate and bicarbonate give deep yellow lights but
the least dampness will render them incombustible and
even the oxalate, will in damp weather, attract moifture.
The exception is Sodium met-antimoniate but as this salt
cofts $4.00 |b. and at be®t gives a pale color, it is not
much used. Onxalate of soda s about 20¢c |b. or can
be easily made by mdding bicarbonate of soda toc & hot
concentrated sclution of oxalic acid. A copius precipitate
falls which however cannot be washed but muft be dried
on a hltex. An of oxalic acid should be main-
tained 1n this operation.

COPPER ARSENITE
(Paris green)

This article is made in New York state and elsewhere
in this country and can be bought for from 10c to 15¢
Ib. from dealers in painters supplies. It can also be ecasily
made by adding a solution of blue-ftone to one of arsenius
acid, washing and drying the resultant bulky precipitate.
It is weed in making blue fire. The kind uwed for greea
paint is entirely satisfactory for freworks making.

COPPER, Black Sulphide

‘This compound is valuable in the production of blue and
purple fires when used in conjunction with calomel. It i im-

portant to note in this connection that the product made by
fusion only, is of value in pyrotechny. The precipitated black
sulphide is useless. As it is sometimes quite difficult to obtain
the above product while it is very easy to make, the fallowing
method is advised.

Procure some thin sheets of scrap copper and cut them Into
pieces abour 1 inch square. Take a Jarge clay crucible and
pack it with alternate layers of the copper scraps and ground
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sulphur to within an inch or so of the top. Cover and place
in & bright red fire for sbout an hour. When removed and
cooled the contents may be shaken out and ground or pulver-
zed for use, screening through a2 60 to B0 mesh sieve. Exact
proportions of miphur and copper are not necessary as the
excess of copper burns off in fusing,

COPPER, Black Oxide

This is used similarly as the above and it is more easily
obeained. The fused form must be used »s the brownish light
precipitated oxide is useless in fireworks making.

COPFER CARBONATE

This subdtance is alsc wed for making blue fires
but better effects are obtained by the use of other copper
compounds, with less trouble The native carbonate is
almodt useless for Freworks purpases but the precipita
is easily obtained from dealers in pyrotechnical chemicals
or can be made by adding carbonate of ammonia to a solu-
tion of blue-tone. Chertiers Copper is made by carefully
sdding agus ammonia to a solution of blue-fione, evap-
orating and chrydtalising. Black sulphuret of copper, black
oxide of copper and various other copper compounds are
occasionally used The author has chtained the beft results
with cepper ammonium chloride, and calomel is unneces-
sary with this salt.

COPPER SULPHATE

For mo#t purposes where a good blue was required
for exhibition purposes the older pyrotechnidts used this
salt but owing to itse being & sulphate great care muf
be used in mixing it with chlorate of potash and a separate
sieve should be used for mixtures of these subftances,
which should not be employed in any other work. It codts
usually 10c to 15¢c Ib. Mixtures containing it muét not
be ftored but used promptly after making. Exposure to
moift air oxidizes this and releases sulphuric acid. This

can be obviated by using potassium perchlorats but the
resulting mixtures are much more difficult to ignita im
the form of #fars etc

ANTIMONY

Metalic or Reglus antimony, when hnely powdered
In an wron mortar is used in making white fire.

ANTIMONY SULPHURET.
(black)
[f 70% pure it is @ill servicable for pyrotechni-

197

PYROTE CHNY

cal purposes and is used for making white fire, maroons
and smoke efects. Red and orange sulphurets sre also
sometimes used. The compounds are poisonous,

RED ARSENIC, (REALGAR)

As S,
ORPIMENT
As S,

They are uneful in mak-
ing white #tars, especially as these take Ffre far more
easily than those made from antimony. Arsenic compounds
are also used for making yellow smoke in day hrewarks.

ALUMINUM.

When, about 50 years ago, it was found that a dtar
of unusual briliancy could be produced by the use of
magnesium this metal suddenly came into considerable
demand in epite of ita then coft of 37500 |b. About
the time that ita price was reduced to $5.00 Ib. it was
found that aluminum was in every way better and cost
little more then $1.00 ]b. in fine powder. It can now
be gottan from most paint dealers, in | |b. cans or papemn
at 60c lb. Aluminum powder should be 95% pure. It.
may contain 2% fatty meterial and |% silicon. The fine
should pass through an 100 mesh sieve and the fake,

through a 50 mesh sieve.

CALOMEL.

This is used to deepen the color of fires when they
are not sufficiently deep without its use. [t has been
found that the chlorides of metals give the bedt spedtrum
but chlorides are not usually practcal for Areworks mak.
ing sc the addition of an easily decomposed chloride to
hreworks compositions is to produce a chloride at the
moment of combustion, thereby acquiring the desired result.
Finely divided metals also take fre spontancusly in chle-
rine gar and the great heat thereby produced probally
causes the incremsed depth of color

AMMONIUM CHLORIDE.
Sal Ammoniac.

T'I:il is sometimes used sz a subdtitute for calomel
but its affinity for moifture serjously interferes with its
general use. The cryftalized salt is almost useless.

DEXTRINE.

In all the old works on pyrotechny, either « solution
of shellac in alcohol or gum arabic in water is used to
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bind compositions for making ftars and other similar pur-
pores, but at present, in most cases the necessary amount
of dexirine is added at once to the mixture and then
nothing but water is needed to form it into the desired
obje@ts. Dextrine also improves the color of some fires
and it may be advantageously, used in place of glue for

light work. Potato dextrine uwsually comes in sacks of
about 200# and cofts from 2Z¥ec to 5¢ |b. When used
for gumming rocket dticks, tabe etc. it is simply mixed
with water to the desired considtency. The light brown
# 152 is mo® suitable for pyrotechny.

GLUE.

Several forms of glue are used in fireworks making.
For attaching lances to frame work a good gmade of
carriage glue is bedt. For ll‘llr.rl.irll mine bottemas ete. to
the cases cheap carpenters glue will suffice. For placing
shell fuses and securing the ends of cannon crackers,
good liquid glue is mo#t convienent.

GUM ARABIC.

In powdered form thiz is used in same ftar composi-
tions, especially for making Japanese Stars. It is also used
in "Son of a Gun” composition.

STEEL FILINGS.
Cast iron borings etc.

A beautiful sannlating efect ia produced with #teel
Aliigs used in various ways. The Japanese make a little
tube of twisted paper, at one end of which is & com-
position which when lighted produces a glowing bead
of molten flux, The balance of the tube contains steel
filings, which when reached by the fused bead. burdt in-
to feather like flashes. In other countries fteel Rlings ae
added to gerbs, fountains and driving cases with result-
ing bLrilliancy. A beautiful waterfall afect is produced by
charging from 30 to 200 cases 2 inches in diameter and
12 inches long with a composition containing cast iron
borings. These are fastened to scanilings at intervals of
about |5 inches, each scantling holding about 16 gerba.
These are matched and hoifted to a wire cable some
50 feet above the ground. When burned the effect is
moft realiftic as the arc of the suspended wire gives
just the right curve to cause the appearance of perspec-
tive while the roar of the burning gerbs is also char-
acteristic of Niagara Falls as the fire from the iroen bor-
ings drops to the ground.

The best fteel hlings for gerbe is known as “needle
#teel". This resembles broken sewing needles but is really
a by-produ¢t of some turning or planing operation. The
dteel Alings from saw filing shops are quite good provid-
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ed they aras the result of hand filing and not the particles

thrown off by emery wheels, which are useless for pyro-
technical purposes. When #teel fillings are added to gerb
compaositions, the saltpeter quickly attacks them, frequently
causing the gerb to become quite hot The sfteel is rudted
and this action pracically destroys its usefulness. To
prevent this the fteel mut be coated in some way that
the saltpeter cannot attack it which may be accomplished

as follaws:

In an mgateware saucepan place a piece of paraffin
and carefully melt it, heating as much as possible with-
out permitting it to amoke. To this add clean fieel AL
ings, as much as the paraffin will thoroughly coat. There
should be no surplus of parafiin but jut enough to com-
pletely cover each Aling. Shake the pan and #tir frequent-

ly while cooling to prevent the filings from caking. Steel
flings are also used for Mars in rockets and shells

CLAY.

This i» used for closing the ends of moft cases as
well as choking them when they are not crimped. Moa
any kind of clay will do. It must be thoroughly dried,
pulverized and sifted Before using, it may be alightly
dampened.

GUN POWDER.

This is used in all grades from Dupont FFF Rifle
to the coarse grains as large as cracked com, for shells.
A slow buming powder is preferable for a driving charge
as it reduces the liability of shells bursting in the mortar

MEAL POWDER.

This article is used considerably in display work for
gerbs etc. and in shells and rockets as a blowing charge.
It is gemerally supplied in 25 lb. wooden kegs but is

sometimes difficult to obtain. In that case some pyro-
technifts make a fairly good article themselves, as follows:

Mount a 50 gallon wood bamel on two uprights so
that it will revolve freely on centers fattened to the heads.
On one center sttach s crank and cut a hole (closed
by a suitable plug) into side of barrel for putting in and
removing the necessary ingredients. Place in the barrel
300 o 500 lead balls about one inch in diameter. When
it in desired to make menl powder put into the bamel
a thoroughly mixed composition ms follows:

Saltpeter, double refined 15 lbs.
Willow charcoal 3 ™
Sulphur flour 2 -

The barrel is now revolved for about 500 turne. The
longer it is tumed, the ftronger the powder will become
Greut core mudt be exercised to see that nao foreign mat-
ter such os ngils, gravel etc. find their way inlo the
bairel as this miglt result in an explosion.
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New Ingredients.

Jume yedrs ago powdcred magnesium was added to
the ingredients used in pyrotechny ond very fine bright
eflets were produced with it. Just when its high price
and its affinity for oxygen, causing it to decompose the
chemicals with which it was mixed, made pyrotechnifts
look at it mskance aluminum came on the scene. Add-
ed to ftars and torches it greatly increases their brilliancy
and beauty. Exquisite water fall efects are produced
with it as well as comets, tailed ftars and intensly bright
Aares. Large quantities of fnely divided aluminum (pyro
aluminum) are used in the new “flash cracken” and the
same composition is used in maroon shells. Besides
increasing the report it gives a startlingly bright fAash to
the explosion. Being unaffected by water it is likewise
much safer than magnesium but care should be used
in handling it because ns, before mentioned all finely
divided metals are lisble to explosion when in contact
with oxygen producing chemicals. Rubbing into it & small
amount of vaseline seemn to reduce the danger of accident.

Picric acid is another valuable ingredient in freworks
making. When added in small quantities to colors it
deepens them and increase their brilliancy without mak-
ing them burn much fafter. Also beautiful colors can
be produced with it almodt free from smoke. But it
muft always be kept in mind that picric acid (tri-nitro-
phenol) is a Arft cousin to T N T the tremendous ex-
plosive force of which is only too well knawn. For this
reason it cannot be used in shells as ftars made with
it will detonate when confined, inftead of burning. An-
other effed for which large quantities of picric acid were
used until some years ago when a fatal accident occured
in a factory employed almosgt exclusively in making them
are the amusing “whidtling hAreworks". Picrate of potash
has the peculiar property of emiting a shrill whistling
sound when rammed tightly and burned in 2 small lube,
I made in small quantities and carefully handled it seems
to be reasénably safe but the result of a barmel of it
accidently detonated can be readily imagined.

Stll another substance producing a most beautiful
effec when fired from specially prepared rockets, as will
be explained later in detail, is phosphorus. [t is wilh
this that the 20 called "liquid fire rockets” are made and
a more beautiful dinplay than these does not exir. They
consifl of an intensly yellow fame melting as it falls
through the air, breaking into myriads of incandescent
particles with a heavy background of white smoke.
Obviously, the greatest care mumt be exercised in its use
as phosphorus burns, even when very small are mo#t

painful, but when properly handled it is no more danges-
ous than many other articles.

Considerable quantities of phosphorus are alsa used

199

PYROTECHNY

in the manufacture of the article vanously known as
“spit devil’ "son of a gun”, “devil on the walk" etc.
but deaths of children by poisoning on account of mis-
taking these tablet loaking contrivances for candy and
eating them has caused their rediriction in some dtates.

Amorphous phosphorus is the base of mogt of the
toy torpedoes in use. Fulminate of silver was used al
most exclusively for this purpose 40 years ago but only
e small amount is used now owing to its very sensitive

nature. However, its method of use and prepamtion will
be given later as a matter of record

Zinc powder is used to some extent for making
what ie known as Eledric Spreader Stars. These produce
an original effect, breaking up while buming inte many
small bluish-green particles. These, being propelled with
considerable force give the appearance of elecrical dis-
charges, hence the name. On account of the explosive
nature of zinc dust the making of this ftar muft be done
with caution and reserve, until it is well underftood.

An eflet that is always beautiful, is easily produced,
is perfecily safe under all circum#tances and is susceptible
of an infinite variety of uses is the Japanese or lamp-
black star. The well known Willow Tree rockets and
shells arc made with it and it may be used as garniture
for colored rockets, mines ete. An unusual fullness is

given to any article to which a small quantty of Jap.
fiar is added.

PART IL

MANIPULATIONS

The handling of explosives, naturally, is never en-
tirely free of danger. No more so is eledricity, gasoline
and many other things in daily use yet many persona
have devoted long lives to the making of freworks with-
out having an accident Even with the greateft care,
however, accidents will occur to both those employed
in making Greworks as well as those bumning them. It
is here endeavored to point out the mo@t fruitful sources
of accident though ohviously it is impossible to foreses
every infance in which some carelessness or unknown
factor may bring om disaster.

Firt, always keep separate places, & considersble
diftance apart to be used for making so<called “plain
mixings” as rockets, romancandle and gerb composition
containing sulphur, and the colored mixings containing
chlorate of potash. Separate sieves and utensils of every
description must be employed and those working in the

“plain” sedtiona of the fadtory muft not go into the rooms
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of those in the “colored” sections.

Second, keep in mind that very slight friction will
somctimes fart the burning of mixtures of finely divided
chemicals. Star composition has been known to explode
while being sifted, by scratching the brass wire sieve
bottom with the finger nail, while rockets haye taken
fira from the brass solid rammer ariking the top of the
spindle while ramming.

Third, finely divided metals, when in conta® with
chlorate of potassium sometimes take fira suddenly. While
fortunately this is seldom the case it muft not be lost
eight of. Even #teel flings and iron borings frequently
become quite warm when mized with saltpeter etc. and
rammed into gerbs, Fire is said to have occured from
thia action. The prevention of this has been explained
under “Steel Filings'.

Employes in the mixing and ramming rooma of fac-
tories should be required to wear rubber shoes while at
work and m conftant source of danger is the carrying
of matches. This cannot even be controlled by requir-
ing the employes to change their clothes in the factory
before going to work and having them wear garments
withoul pockets as they will sometimes slip out for a

emoke during reft hours and have matches secreted some-
where about their persons.

Small buildings should be supplied, about 12 fest
square and not lese than 50 feet apart for all those en-
geged in mixing and ramming operations as well as for
those making stars and as much as passible have one
person to a room. Doors should be placed at both ends
of work rooms and should always open to the outside
with no fastenings on the inner side but held closed, if
desired. by spring hinges. Fire buckets, inspected daily
should be on each building, supplemented by fre hose
convienently placed for emesgency.

The mo#t successful method of reducing the linbility
of serious nccidents to a minimum is to keep at all times
the leaft possible amount of composition on hand in the
work rooms and to remove to ftarage or finishing rooms
all rammed articles as quickly as they accumulate

Long experience has shown the following lift of mix-
tures used in pyrotechny to exhibit the charaderiftics
following each and arc to be handled accordingly.

SALTPETER, SULPHUR, CHARCOAL and LAMP-
BLACK seom to be the safedt combinations with which
we have to deal, sccidents with these accur only when

a spark has been #ruck in some manner and brought
in conta®® with mixtures of them.

BARIUM NITRATE with sulphur, saltpeter and alumi.
num are not reported to have caused any accidents.

BARIUM and STRONTIUM NITRATES, ALUMI-
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NUM and similar subdtances in combination with POTAS-
SIUM PER-CHLORATE have been found to be among
the safe mixtures even when mixed with sulphur and gume.

Barium nitrate and Stontium nitrate when in combi-
nation with potassium chlorate and shellac or other gums

form a sensitive mixture and this condition is largely in-
creased when powdered charcoal is added. Care is there-
fore urged to avoid all unneccessary fridtion when handl-
ing same,

BARIUM CHLORATE yielda its oxygen quite readily
so it is to be handled with great care in compounds
containing shellac and other hydrocarbons,

ALUMINUM powder in mixtures with potsasium chle-
rate, barium nitrate and shellac or other carbon sources
are classed as “hazardows™,

Mixtures of potassium chlorate with sulphur, sulphates
or sulphides are to be avoided at all times. Chlorates
should never be mixed with ammonium salts as this
combination is said to be liable to spontansous com-
budtion.

Potassium bichromate and permanganate are to be
handled with care, especially in combination with fnely
divided metals.

Miztures of picric acid and chlomtes are too pemsi-
tive for ordinary use.

Compositions of potassium chlorats and phosphorus
muft never be mired except undar water, Phosphorus
alone muft never be removed from water for more than

a few moments at a time, and then handled so as to
avoid all frichon.

FULMINATES of MERCURY and SILVER should
only be handled by sxports.

When care is urged in the foregoing combinations it
does not vefer to small amounts used by a person of
ordinary judgement but more specifically to amounts of
i0 to 100 pounds when thoughtlesaly handled as so

much sand or cement

When experimenting with new sub@ances use the
smalle®t possible amounts of the component chemicals
until the entire safety of the mixture is assured Before
wing considerable quantities of new mixtures they should
be subjeted to exhauftive testa ss friction, percussion,
detonation and moifture with subsequent drying. Also
their flash point should if possible be ascertained with
suitable apparatus for this purpose.
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MIXING.

WARNING
READ THIS!

It is not sufficient for the pyrotechnist to know what mix-
rures of various substances will produce the effect which he
desires; he should also understand the reason why these effacts
accrue. For instance, he may know that a mixture of saltpeter,
sulphur and charcoal will explode when a lighted match is
brought in contact with it, but he should also know why it
explodes.

Broadly speaking practically all pyrotechnic compositions
owe their action to chemical decomposition. This may occur
under four different conditions; namely rotting, burning, ex-
plasion and detonation. The s=cond and third of these are
made use of most frequently by the pyrotechnist. The last,
with a few exceptions, he tries to avoid while the first is of no
value to him.

Rotting is a slow process, usually produced by fungus and
bacteria gided by moisture and slight heat.

Burning proceeds very much faster and one of the objects
of the pyrotechnist is to control its speed.

Explosion is due to a violent combination of the chemical
elements which combine easily with one another and is usually
brought ebout by the application of hear, Heat may arise from
fire, friction or spontanecus combustion.

Detonation is an instantaneous decomposition of the sub-
stances involved, in which their component elements change
place with the utmost violence. This property is made use of
in blasting with dynamite, etc. where the greatest possible
energy is desired from the substances involved. It is brought
about mostly by the use of fulminates which detonate when
ignited. Dynamite, when lighted simply burms but when a
small amount of fulminate is detonated in its midst the action

is communicated to the dynamite and the resultant violent
action is produced.

Chemical action resuls from the sttraction of different
elements for one another. For instance: if one part by weight
of oxygen and 2 parts of hydrogen are mixed at ordinary tem-
peratures nothing occurs; but if a spark or other source of
energy as sunlight is allowed in their midst the reaction pro-
ceeds to a point where the mixed gases combine with a violent
explosion and water is produced. This principle applies
throughout to practically all pyrotechnical mixturss.

Explosive Hazards

This is the “headache™ of the pyrotechnist. The elements
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of some chemicals are so loosely combined that they fly apart
at times withour the direct application of heat. One such is
potassium chlorate, one of the most useful freworks chemicals.
This is due to the fact that its acid camponent, viz; chloric
acid, i8 an unstable compound and very easily dissociated.
Caonsequently only a slight rise in temperature is sometimes
sufficient to bring about an explosion. In the presence of sul-
phur, sulphides, sulphates, etc., which through oxidation some-
times produce minure quantities of sulphuric acid, this ten-
dency is very strong. Consequently, compcositions containing
these substances must be strictly avoided.

Finely divided metals combine with oxygen easily and

sometimes react sufficiently at ordinary temperatures to cause
fire. Aluminum and zinc are instances of this danger.

STRICKING FIRE is another cause of danger against which
the pyrotechnist must be on constant guard. This is usually due
to steel tools being struck together in presence of easily ignited
compounds, Sometimes, brass tools and even wooden parts
produce enough friction to cause fire.

The hrRt operation in freworks making and | may
say the most impartant is mizing. Chemicals are so well
made now and can be so easily obtained in a powder
ed détate that long articles on purifying, powdering ete.
are unnecessary. All chemicals should, of coarse, be ob-
tained of the best quality procurable st a reasonable price
and as finely powdered (as a general thing) as possible
but chemically pure drugs are not necessary.

For mixing on a small scale, round brass wire sieves
are the bedt. For lances and the more particular work
#22 to #26 mesh may be used while for plain making
#16 to #18 maesh is suitable, ! If 25 lbe, or more of com-
position is to be mixed ordinary painted wash tube are
madt convienent and the sieves should be made s0 as
to juit At inside the upper edge of same while for mix-
ings of from 100 lbs. up troughs are often used. For
these, the sieves mre made square and fit

troughs, same as with tuba.
times used for bright work or mixings containing ne chlo-
rate of potash but they are too dangerous for colors.

With the plain mixings, the coal is weighed fir and
put into the bottom of the tub; then the sieve put i
place and the sulphur, saltpeter etc. pushed through it
When everything i sifted, bare the arms and mix well
in every direction, Place the sieve on
ol same size and rift from the frt tub into
one, a scoopful at a ime. When all has
for the second time repeat once move into
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mixing between siftings and after lat sifting. For ordinary
compositions this is sufficient but some mixtures are pase-
ed fouwr or five times through the sieves

In colored mixings more care must be cheerved and
each ingredient sifted separately the it time, except the
shellac, coal ete. which can be put right into the bottom
of the tub. Never throw the chlorate of potash on the
sieve at the same time with dextrine or other hydrocar-
bons but sift the potash firlt and add other salts one by
one. Great care should be taken never to let the fnger-
nails firike the sieve while sifting as it is very easy o
“firike fire"from such causes, with disa®rous effe as
sharp ftar compositions in a loose #ate are ak
explosive as meal powder. Special mizings will be de-
scribed when we come to the compositions requiring them.

CASE ROLLING.

This is the next modt important operation of the busi-
ness and the one requiring probably the moft mechani-
cal skill judging from the time required to learmn it and
the comparatively small number of really good case rell-
ers to be found in most fadtosies,

All kinds of hreworks require m case of some kind
except tableau fres. A good case muft be tghtly rolled
and almo#t as hard as iron. The best arrangement for
case rolling is a sort of large desk made of tongue and
grooved flooring tightly joined and hrmly nailed 10 sills
of about 2 inches thickness and tapering from 2 inches
in front to 6 or 7 inches in the back so as to form a
gentle rise from front to rear. According to the work
to be done the rolling board may be made from two
te four feet wide. See Fig. 1. A marble slab aleo ia

good for rolling rocket cases.

Mo#t cases sre rolled from frawboard, featheredged,
The best is made in Elbridge, N. Y. and’ comes in sheets
26" x 38" with weights varying from 40 to 150 sheets
to bundle of 50 lba. For rockets, two or three tums of
hardware or cartridge paper are used firft, backed up by
five or six tums of drawboard The cartridge paper be-
ing waterproof swells and contrad@s but litde in rolling
while the @irawboard, being absorbent swells considers-
bly; therefore when the ftrawboard is rolled on the out
side of the case, it contracs in drying and is shrunk on
making a very Arm case. Heavy manilla and so called
cotton sampling paper also make good rocket cases if
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carefully rolled but as these shrink comsiderably in dry-
ing, the ramming tools are liable to #tick unless specially
adapted to this kind of paper. The recently produced
“Kraft" paper should make an excellent case though |
have never used it There is alse a greyish rag paper
which is exiensively used for candiee.

Since this was written the use of waste paper board has
taken the place of strawboard for most fireworks cases. This
is made in similar weights and sizes and used in the same
Manner.

The lighteit cases used in fireworke making are lance
cases. Some pyrotechnifts use poster paper of different
colors, corresponding to the color of the composition to
be rammed into them, while others use linen paper.

Colored paper has the advantage of making lances
easily digtinguishable in case the boxes containing them
become mixed. On the other hand it requires keeping
a larger fock of empty cases continually on hand which
is sometimes inconvienent Linen paper is much ftrong-
er and only one kind is required, the different colors of

lances being kept separated by having boxzes for them
with the colors marked on the ocutside.

Lances are made from 4’ to %' in diameter and from
245" to 4" long. Generally speaking, the greater the dia-
meter, the less need be the length. | generally wse a
lance X' diameter made of ribbed linen paper 17" x
22" about !ﬁhmﬂnmm.:utinim,thomﬂlnﬁ
WAY OF ACross th.ribltnd:i:ﬁmuthalnnihrﬂr
with the ribe. This makes 24 cuts from each sheet R
x 444" Now procure s brass or copper tube with an
ouhidadhmmd!i'mdmmulm-gl pafte. Take a
litle bunch of say one or two dozen sheets nnd lay
them squarely-before you on the rolling board so that
the 3%" sides are at top and bottom and helding them
down tightly with the left hand, rub them gently to-
ward you with the thumb nail of the rght hand so
that each one will slide about %' below and to the left
of the one under it. Apply paste to these edges, lay the
tube now on the top sheet about %" from the bottom of
same and X' from left or pamed edge. With the ends
of the fingers of the right hand bend the lower edge
around the tube, laying over about 4" and roll to upper
padted end Then with a turn of the hngers twigt the bott
tom in. The bottoms should not be made too solid and if
even a litle hole is loft in them it will be easier aftes-
wards to @ick them on the pims. Sometimes when an
exhibibon is made on the grounds and not subje to
moch handling, the lances are made without any bottoms.
They may now be thrown lighty in a basket or sieve
to dry. These operstions while very simple are quite
hard to describe and a few moments of practical demon-
diration will go farther than several pages of description.
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Pin wheel cases and match pipes are rolled in a
general way the same ms lances, except that no bottoms
are made to them and brass or Meel rods mre used in-
#tead of tubes. The moft convienent size for match pipes
s one yard in length and %" diameter. Use a good
guabty of manilla or kmaft paper 24' x 36", 20 lbe. to
ream. [he quire is cut the longeft way of the sheet, in-
to dtrive 4" to 5 widee A @teel rod four feet long is
the best for rolling them. Pin wheel pipes are ususlly
mads 12" long and 3/16" diameter. Sometimes one end
is made slightly funnel shaped by padting a #trip of paper
6" long and 2" wide &t one end tapering to M" at the
other, rolled around the end of the rod Rolling match
pipes properly is one of the mo#t difficult operations to
maer, in the business. It is therefors advisable to be-
gin on shorter pipes until prackice is acquired.

ROMAN CANDLE CASES.

These are nlso somewhat difficult to roll. It is almot
essential to have feather edged boards for this work and
preferably #trawboard The sheets for one to four hall
candles are pasted entirely over with mther thin paste
From siz ball up, only about 4' on each end of the
sheet should ba pafted on both sides. The mannes of
proceeding is to lay s sheet on the rolling board, pretty
well up near the top, and upside down. Then with a
# fAat paint brush apply thin pafte quite heavily om
about 4 of the top of the sheet and about the same
amount on the bottom. Now place another sheet on top
of this but about one inch lower down, so that an inch

of the firt one extends beyond the next on top of it

Paste as before and repeat the operastion unhl a dozen
or more sheets are in the pilee. Now reverse the entire
lot at once so that the former bottorn one will be on
top. Pafte over the bottom and top edges of pile now
exposed and rub off surplus padte with a scrape of the
rod and you are ready to begin rolling. (Fig. 2).

7
Wl/s.*Yyaii

Fg 8.

Lay the rod across the pile sbouwt 3' from the bot-
tom. Lift bottom edge of firit sheet, lay it over rod,
draw rod with paper sround it back, until edge of #rip
is on top of rod and by sliding the fingers along the
rod and edge of sheet unt] same #ticks brmly te it, for
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ita entive length. Now roll firmly along, one hand fol-
lowing the other until the whole sheet is rolled up, care
being taken that the case does not run to one side. By
a quick backward twift of the rod it may now be re-
moved from the former and placed on rack for drying.

The diameters and lengths of roman candles has been
changed and reduced so olten of late years that no
#tandard of sizes can be given but the following will
be found to be as useful as any for the aversge work
and may be used comparatively. Special sizes may be
pasily adapted to the required circumtances. When cut-
ting paper for candles and other cases ns well care should
be taken to alwnys cut so the case rolls with the grain
of the paper and with the feather edge at the top of

the shoet.
N, LEMGTH PORE 8IIE OF BMEET NO. OF ATRAWBOAND
| ball 44" s/e 4%" x & | 40
s ¥ 55" ® 5z e
3 (g “ 64" x 8" “
4 - 84" = 64" x 10 e
[ 12 3 12°x 13 “
8 - 15¢ u 15" x 16° =
o * 17 7/16° i7" x 20 .
12 " 19* - 19* x 200 g
15 * 21" 5% 22'x 206" 120
20 ° 26° " 26" x 26° -
25 ° 320 o 32' x 26 100
0 - 36 " 36" x 26" =

Cases for rockets, gerbs, fountains, tourbillione, saxons
etc. and the small paper guns used for mines, foral
shells etc. require considerable skill and mtrength for rell-
ing, especially the larger sizes. After secing a great many
case rollers at work and employing at diferent times
their various methods, | have come to the conclusion that
the following is not only the easie®t but makes the best

Procure a small hair scrubbing brush of good quality
and long Miff hair. Have the pafte somewhat ftiffer than
for candles. Lay the sheet of dtrawboard on the rolling
board, (in the case of rockets, with the sheet of cartridge
paper on top of it) Now, with the scrubbing brush rub
some pafte evenly over the cartridge paper, (not as much
as for candles) and immediatély roll up as tghtdy ns
possible, except the la®t two inches or so. MNow pafte

the sheet of Mrawboard over as you did the cartridge
paper and place the partly rolled case on top of it about

2' or 3' from the end neareft you, secing that the adges
of both are even. Raise the end of the strawboard peo-
jecting behind the already partly rolled case and bend
it around so it will lay between the part of the cartridge
paper left unrolled, and continue rolling, pressing mean-
while the case fArmly to the rolling board or marble slab
until the case is completed. This leaves a case that is
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already half dry and when completely 1o, should be Arm
enough that il cannot be bent in on the ends with the
hngers. The advaniages of this method of rolling heavy
cases is that the paper, especially the ftrawboard has not
the ime ta become softened and swelled up as when a num-
ber of sheets are pasted down at once, and a tighter, clean-
er and more easily and quickly dried case results. If too
much padte is used, when the case dries the water from
the paste evaporates, leaving the case SpONgYy.

The sizes of rockets vary as much as those of candles

consequently the following lit can enly be used approxi-
mately:
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Langth Dliamatar
Qg "
11 I
134 I 44"
15° 1 34?
I3 Niagara Falls 2!

SHELL CASES.

These, though not being rolled (except the canidter
shell cases) properly come under this division as they
aro part of the case rollers’ business, to make and are

composed of paper and paste

Sies  Lingth  Bere There are two ways of making them. One, roughly

Langth Sheet Sirawboard Ne Biw. Brd. Wdw. Fapes ' ' 4

loz. 3" X 1 on 140 speaking, consifts of papering the inside of a hole: the
2% 4 g {30 " other, papering the cutside of a ball We will take a
3% 4 " 1 7349 p six inch diameter shell as an example to work on as it
4" 5 14 200 120 is the mot popular size and same method is -employed
6% & 916 13 z 122 for all Firft procure a perfedly round ball of wood or
g~ 5 18 i " some other subftance, five inches in diameter. We then
I b, ar ¥ 20° - | 7¢ cul l‘lripl of #trawboard and l-llh-ul.l':l or ht..l\rjr paper
24 g X" 26 140 25 of mo#t any kind, about ' wide and 44" long and paste
3 " “..F I- 261 lzn (%] thun on a hﬂll‘d. éne on top ﬂl ll'l'ul'l‘lci'. with so mm:h
4% 1 " " - 50 pafte between them that they will not #tick together but
6™ | 3| ”'i' 53 - [ will become soft and pu]p:r. I have used a sort of red
building paper sold in rolls, which made a better case
* T} . . than any other kind | ever used The #rawboard and
can be convienently used in two Jengthe. other paper should not be pafted in the same pile but

two piles made, one pile of each kind.
Now smear the ball or mold well with paste so it
Mine Cases. will be wet enough to keep the paper from drying and
ticking to it before shell case can be finished. Then
e, Welght Diameter Mo. Btrawboard We. Plecss  take dirips of paper from either pile Arft and lay them
| 4 J 4 | 40 1 on the mold, beginning: on top and running half way
2 43" I 11]16° 120 | down the side. Lay the second strip so it will lap over
3 514° 2 1116 100 1 the irit one about %' at the lower end and almoft over
* 7 24" 100 2 it on top but %' lower down. The third #trip should
3 84" 24" 100 3 dtart dtill a half inch further down from the top while
fs 10 2K 100 4 the fourth dtrip again #tarns at the top. This will prevent
the shell case from becoming egg shaped Continue this
umtil the cntire upper half of the ball has been coversd
with paper. Each strip mudt be firmly preesed down snd
all surplus paste squeezed out with the fingers. Now
Floral Shell Guna. rcpeat the operstion as before but using the other paper.
Na. - " The objet is to make it easier to see where one layer
i “4;. 2::1.;;;-; - l; ; " ne ;hm has begun and the other ended as each layer is put on.
2 L 2 1116 100 4 Another way is to cut the dtrips a foot long and after
3 13" 3 3‘“6‘ 100 4 ltlftﬂﬂil‘li with pafte as sbove, ll]" them on the mold
4 |5 Jige 100 5 from the top to the middle, tearing off the Mrip at the
required point and letting second and third pieces fart
half an inch below the other so as not to get the top

too thick as explained above.
Gerbs.

After the third layer has been put on one should be
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laid on crosswise, crossing ms much as possible the firdt
layers. This process is continued, pressing each ftrip as
firmly a» possible until the case 18 about %' thick at the
edges where it is usually thineft, and not over %' on
top. |f the work has been properly done the half shell
can naw be slipped off and allowed to dry. When dry
the lower edge should be trimmed off with a sharp knife
at a poinl that will make two halves, when put together
shaw a fair sphere.

The other method is to have a wooden block hel-
lowed out so as ta have a hole in it 5%" in diameter
and & perlect semi-sphere. Or a mold may be made by
taking a ball of this diameter, oiling it well and setting
it haliway of its diameter into a box of wet plafter of
paris. Now then, proceed as before, except padting the
ftripa inside the hollow indtead of on the outside of the
ball. This will make a better locking shell and | be-
lieve, a dlronger one when properly done. The paper
may be cut into strips & foct or more long and torn off
as Lhey reach the edge of the hollow. la this way all
wadle is avoided and the rough edge made more even
and regular. The mrips should be pressed very Rrmly
as the quality of the shell dependa on this. If the pres-
sure againfl the fngers, in rubbing out the pafte, makes
them sore, a piece of wood about 3' long and 14" wide,
rounded and slightly curved on the edge, may be used
as a sort of squeezer. [f the work has been well done,
the case should be as fArmm as wood when dried To
assift in removing the wet shell case from the mold, firit
place in the bottom of it two dripe of cloth at right
sngles with the ends protruding over the sides, long

enough to permit pulling the case out by them when it
is completed.

When the halves have been evenly trimmed place
two together sc as to form a sphere and secure joint
with a #trip of canvas smeared with glue. Then put on
one or two more layers of paper. After again drying, bore
hole for fuse through one end or bettey #till bore hole
through one half, from inside, with & wood bit, before
joining the halves,

In addiion toc these methods very good shells can
be enmsily and quickly made where hollow balls of zine,
tn or wood can be obtained The wood half balls need
only to be well glued together and they are ready for
use, Those of zine and tin require to be papered jumt
ns directed for shell making with round mold except that
entire ball is papered until it is about 4* thick for 6"
shell and 4* for |0° shells, Others in proportion.

The casea for cylindrical or canifter shells need no

detailed description as they are made jut like any other
heavy case. A former of the required size is procured
and the case rolled thereon just as for a mine, of #traw-
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board or other paperr When thoroughly dry the wooden
heads or plugs are fitted, nailed in with 1" iron brads,
or well glued if made with a flange and carefully sealed
all around with several thicknesses of good manilla paper.

DRYING CASES.

For all cases more than 6° long, racks are mont con-
vienent for drying them. These are made of dtrips of
K" x 2' cypress or other light wood, suitable for support-
ing them. The longer the ceses, the farther mpart ths=
finps should be. When filled with cases they should be
moved to a well ventilated room or covered platform.
If placed in the sun they will be badly warped when
dry. (Fig. 3) Center and end dftrips are %' x 3%

Small cases may be thrown into sieves 2 feet wide
by 4 feet long, made of |* malenal, 4" deep and the
bottoms covered with galvanized hardware cloth of 4*
menh.

When cases are flored away care should be taken
tc protect them from roaches and mice as these are at
tracted by the pa#te.

FORMERS.

All paper cases are rolled on formers of one kind
or another. For rockets, gerbs etc. these may consift of
hard wood dticks but better formeis are made of light
brasa tubing with an outside diameter equa] to the inside
diameter of the case desired. They should be one to two
inches longer than the intended case nnd hited with wood-
en handles to enable them to be eamsily removed when

case ia rolled (Fig. 4)

Fig, &
—_—_—)

RocKet case
Former
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Mines etc. are rolled on wooden formers, the ends
of which are turned down to convienent size to ft the
hand. Roman candles are rolled on rods of machine dteel
while match pipes and pin wheels are rolled on thin
brass or stcel rods. Lances, on small brass tuhing,

PASTE.

Without this simple article, | doubt if any great a-
mount of modern fireworks could be produced, as it is

in almoft conftant demeand in every department of the
factory.

Ready made pafte is now so easily and cheaply ob-
tained that few persons care to bother about making it

but for those not so fortunately situsted the following ia
a standard method:

Mix 4 ozs. wheat flour with 8 ozs. water
and 4 oz. powd. alum, rubbing until free
of lumps. Pour this slowly and with con-
#tant Miring into:

|6 ozs. boiling water to which has
been added,

5 drops carbolic meid,

5 drops oil of cloves,

2 graine carrosive sublimate.

When cold it should be rady for use,

Another method which | ara about to describe, |
think, noj only the best and simpleft but requires nothing
for preserving and if properly made, will keep for a
month in winter. The process consifts mainly in allow-
ing the batter to sour belfore cocking; and cooking by
adding boiling water inftead of placing direally on the
hre where it is likely to get lumpy or overcocked. The
following details are for making pafte in lots of three
or lour buckets per day.

Procure two deep wooden tubs of about 20 gallons
capacity. Buy a barrel of the cheapest grade of flour
you can get. Samples or sour and wormy flour will do
if it is not adulterated. Put 2 or 3 bucketfuls of flour
into one of the tubs and add water, stirming meanwhile
with a paddle until well mixed and about as thick as is
convienent to handle. It does not matter if it is lampy
as these all come out in the souring. When the tub has
been filled not more than one third full allow it to redt
in & warm place (about 90°F) for two or three days by
which time fermentation will have set in. When the feor-

meniation s complete the flour will have settled as a
heavy batter in the bottom of the tub with s sour brown-
ish liquid over it. Pour this off and fill several buckets
about one third full of this batter. Now have a water
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boiler of abolt ten gallons capacity with faucet in bottom.,
on a gasoline Move or furnace and when this is flled
with boiling water place one of the buckets of batter
under the faucet. Open it and while the water is run-
ning in dtir it briskly. The contents of the bucket will
at firt become as thin as milk but as it begins to £l
it will gradually thicken until it can hardly be stirred if
all the details have been corectly followed. and a bucket
of clear, clean and very #ticky paste, free from all lhamps
will be the result, The other tub may be used alternate-
ly with the hrét for souring batter while that in the frgt
is being used for pafie making. This padte, having been
scured before cooking cannot sour again and will not
become waltery.

Clue and dextrine are sometimes added to make padte
bind better and alum, bluestone, salicylic acid ete. ta pre-
aerve it but these are all unnecessary if made as above,

CRIMPING.

Sometimes gerbas, etc. are choked or crimped to re-
duce the opening, in place of using clay. This is done

by taking a tumn of étrong #tring or piano wire around
the case while mull wet, about ¥%® from the end and draw-
ing tightly while tuming the case slightly s0 as to make
& neat job. One end of the sinng should be ted o a
wall or some unyielding object while the other is passed
around the body (a) (Fig. 5). A nipple with a short
point slightly smaller than the desired opening to be left
in the end of the case, should be inserted about ' be-
fore drawing the #tring so that the end of the case will
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be kept open end crimping neatly dome (b). A mech-
anical device made by a Cincinnati machine works does
the work very neatly and much quicker than the éring

process, [c) (Fig. 3).
RAMMING.

As this operation will be described in detail under
each ol the articles to be rammed as we come to them,
only a few general directions will be given. All ram-

ming should be done in small sheds as far removed from
the balance of the factory as pmacticable and with one
auds open toward which the operstor should slways have
hise back while at work. A fout wood block, either ret-
ing on the ground or over a foundaton should be used
for ramming on. For heavy ramming the beft mallets
are those made of raw-hide. These are round and range
in weight from % 'lb. to |0 lbe., About 2 Ibs. is a good
weight for the average work. (Fig. 6).

Ramming tools should be made of brams or gun-metal

alec the nipples. while the spindles for rockets munt be
made of dteel

Scoops for taking up the desired amount of composi-
tion at a tme, can be made of tin or any light metal
and should be provided in different sizes from about ¥*
in diameter and |* long to 1" in diameter and 3 long,
with about six intermediate sizes as some compositions
work bettes when rammed in small quantities than others

with the same caliber of cases.

RAMMING with ROD and FUNNEL

For all emall work such as serpents, saucissons etc.
make a funnel about 4 high, 3 inch diameter on top

and 5/16".at the bottom. without a spout, (Fig. 7) (a).
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Procure a rod %' diameter and 12" to 18* long according
to work to be done. A wooden knob may be fastened
to top of same for convienence in ramming {c). In use,
a case is dlipped on a nipple (d). The funnel, half full
of composition has its amall end inserted in top of case
and with the rod moved up and down, firiking the bottom
firmly each time, the composiion becomes rmmmed with
sufbcient solidity. When case has been rammed to with-
in %' of top, funnel is removed and a charge of clay
is added to ftop end, by firiking clay a few blows with
a light mallet and suitable dnft or tammer. The arrange-
meni for lances is somewhat lighter. The funnel (b) is
very efficient. [t is 2)5" diamecter on top and 2%" high
with a 3{' shoulder on bottom and a spout 4" outside
diameter projecting frem bottom for ¥4". This, when re-
moved from lance leaves juft the proper amount of case
emply for pniming.

MATCHING.

This is the term used to designate that fundbion of
pyrotechny which consifts of bringing fire to the various
parts of devices as they are bumed. In moft of the in-
dividual articles a short piece of match is twisted in the
nosing of the wrapper or faftened ctherwise. In set pieces
this operation takes on an importance second to nome in

the art,

Starting at a leader at which a set piece is lighted
and which must be long enough to reach from the
device when erected, to a convienent diftance from the
ground so the operator can reach it, the match must lead

to every part of the piece.

The matching of lance work is fully described under
that heading. In the case of sel pieces consisting of
gerbs, wheels etc. the gerb is firit primed by smearing
a litde priming on inside of choked end of case. A
nosing ia put on, consifting of 2 or 3 turns of Rout paper
rolled around end of case so ns o proje 2 inches be-
yond end About half an inch of the piping is removed
from a length of quickmatch. This ia bent back. inserted
into the nosing and secured by tying tightly with two
half hitches. The match is now brought over to the next
gerb and bent at ﬁ,l:t angles over it At 2 inches from
this point it is bent back again onto itself and et point
of hrft bend, again at right angles so as to lead to the



FOOR MAN'S JAMES BOND Vol. 1

next gerb. (Fig. 8). At the bottom of this bend the pip-
ing is cut off, bearing match, with a sharp knile, and
this portion pushed into nosing of second gerb and secur-
ed by tying as belore. See (Fig. 8). Candles, wheel cases
etc. are treated in the same manner.

FES.I-

If a gerb has been properly primed it is not necessary
for the match to enter choke as fre will reach it from
priming.

It is a good plan to have the leader from which a
piece of fireworks is ignited, to run to each section of
same, irrespective of the fach that said sections are already
connected to one another in the process of matching it,
as sometimes a length of match will go out in the center
of the pipe, owing to some defect not observed in mak-
ing it. It isa therefore ddvisable to have the match joined
wherever it crosses, as for inftance, on top of a lance

guarding as much as possible againet all chance for one
or the other section to fail.

If it is desired to have one part of a piece to burn
after the other has been buming a-while, 8a when candles

or gerbs are used in connedtion with lance work, these
gerbs etc. are matched to a separate leader which may
be fired b:r hand after the lances are hall consumed, or
they mey be connected to several lances about half way
down so that when they have bumed to this point the
balance will be lighted automatically. This is done be-
cause, lances burning so much longer than candles or
gerbs, il all are hred st once, the gerba ste. would be
finished before the lances were well under way, while
it is best for the finest effecd 10 come at the end.

PRIMING.

[n order to insure lighting, especially in exhibition
work, all gerbs, wheel cases, lances ete, are primed which
contifts of smeazing a little moift gunpowder about the
mouth of the case. Priming is made by adding water
to grain powder in a suitable receptacle until the powder
becomes padty. A little alcohol and dextrine can be ad-
vantageously added.

FINISHING.

[n factories, where dtock or shelf goods are made
this is quite an important department. All kinds of fire-
wotks are covered with some kind of ecolored paper and
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often #tripes and borders nre added Candles, rockets,
serpents, small mines and triangles are covered with
different colored poster. Flower Pots are usually cover-
ed with calico paper while fancy rockets, large mines
saucissons, foral shells and fountains are covered with
glazed paper, dtripes being added where desired. The
size of cuts as given here are for use with candles and
rockets of the size shown in this work. They are usually
2' longer than the emrticle to be papered if it has to be
matched at’ one end and tucked in at the other; |" longer
where matching only is done and the same length where
only the case is covered ae in mines etc.

| oz. Sky Rock x5
3 N M (1] 3 5 A
3 " - " $ x ﬁH'
4 = ™ " with cone 4" x 645"
& “ " " - & G 7
E- “ L] L] L1 L 9 x BH‘.
' 1‘h. L H L iy ﬁ’ x QHI
z #i L] [ L L] ?' x "}H.
| ball Roman Candles 2' x 6

2 ] ni Ll 21 B ?I

3 ] " 3! x BI

4 ~ " b 3 x 10
,~ . # x 145"
a " . 4 = 17
"J i " " 5! e 'Il;l'l
)20 % = i 5* x 21°
15 * - - " x I#
zu " " i ﬁl x ZEI
25 w . 6 x 34
}u - T ] ﬁl x ‘3&!

WRAPPING.

To make a good neat, tight and #trong bundle is

about as important and | may say difficult to leamn as any
other part of the freworks business.

Roman Candles from | to 4 ball are packed 3 dozen
in a bundle. From 6 bell up, | dozen in a package.
The packages of | dozen are made in two forms, viz:
four sided and six sided, (Fig: 9) (b) and (a) respectively.
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To make the four sided package of | dozen B ball
candles lay 5 on the bench in front of you 8a the candles
run paralel with the bench. Mark the space they cover
and fit into top of bench four wood pins about one inch
of which project above, two on each long side of the
space occupied by the 5 candles, so same may be casily
laid between them. See dots, (Fig. 9), (b). Now cut a
sheet of manilla paper 19" long and 14* wide and lay
this between the pins juft ae the candles laid before, and
replace the five candles, now on top of the paper be-
tween the pins. On top af these Bve pht.e‘ four mare
and on top of them threa. This makes twelve, Draw
the paper tightly over them and fold it like a druggim
makes s bundlee Now close the ends as follows: with
two fingers presa the top of the folded paper aver the
end of three top candles; then, holding same down with
both thumbs, fold in the two sides of package with the
frdt and second FAngers of each hand at the same time;
then holding these folds with the left hand, lift the opposite
end of the bundle with the rght which will cause the
bottom to fold iteelf over the other folds. Now, with a
brush dipped in thick paste give the end a daub on the
lagt fold and while the bundle is still ftanding on this
end fold the top end the same way. Before folding the
lagt fold give it & daub of paste ms you did the other
end. Lean againét the wall and place a paper weight
or tile on top of end to hold it in place until dry. After
a quantity are packed like this and dried the labels are
affixed.

To make the six sided bundle a person mu#t firt
learm to form the candles in the hand Count out one
dozen candles and encircle the bunch at one end with
both hands. Now work them about (this is hard to de-
scribe on paper) until they form s triangular bunch (a)
with three candles on each side of the tnangle. When
this has been accomplished, lay them on the wrapping
sheet (cut as described above, though preferably wider)
holding them lightly so they retain the trangular form.
To get the paper around them without having them to
fall in a heap is #till harder to describe and equally hard
tc mafler though easy enough when learmned. Once the
bundle has been gotten to the wrapping sheet one hand
is sufficient to maintain ite form so with the other lift the
side of the sheet nearest you and bend it partly around
the package so you can hold it while the other hand is
released long enough to enable it to take the paper on
that side. Straighten and flaticn it well on over the candles
and begin rolling up the bundle until the other edge of
the paper is reached. Pasie this edge and lap it on the
bundle and vou are ready for the corners. [f the bundle
has been properly made, when it lays on one of the
faces of the tnangle, the lop row mut be composed of
2 candles; the second row, 3 the third raw 4 and the
bottom row 3. Now bend the paper down [rom the top
frét, then bend in the two upper sides, then the two

209

PYROTECHNY

lower sides and finally, by lifting the bundle, from opposite
end, the bottom folda over all the athers. A little pamte
secures it ns described above.

The bundles of smaller candles are formed in a wood-
en former, hollowed out to the size of & bundle of 3
dozen (c) snd when it is packed with the required
number they mre secured with a firing perparstory to
wrapping.

Short #tick sky rockets are nearly always packed in
paper boxes. Long micks are packed as follows: Cut
some pieces of #18 iron wire 6 inches long. Then ke
half or & dozen rockets with the héads all even and
work them in the hands until they form as square a
bundle as possible and bend one of the pieces of wire
around the #ticks juft below the matches. This should
be done with one hand while the other holds the bundle
in shape, Now pass another wire around the ficks
about a foot from the bottom. Cut some pieces of ftraw-
board as wide as the bundle of rockets on the wide
sides and long enough to go completely over the heads
and down the other side nearly to the matches. Cut
some wrapping paper six inches wider than the rocket
head bunch and long enocugh to go bwice around it
Pafte the far edge for about one inch and lay the bundle
of rockets with the ftrawboard around it, on the sheet
and wrap it up se tightly ns possibla. Fold in the upper
end: secure with a little pafte and set aside, heads down-
ward, to dry. Later, the other end may be gathered in
and secured with another piece of wire,

Wheels, tourbillions etc. are made mnto moft any kind
of a package desired, while mines, fountains etc. are
given one or two turns of paper aver the Anishing to
keep them clean.

Serpents, flower pots and torches are packed like
roman candles. Blue lights, the same. Fancy rockets are
packed heads and #ticks separately, the heads in boxes
and the #ticks looae.

WIRING.

For mo#t purposes annealed iron wire from 18 guage
to 20 guage is the moft servicable The easieft and
guickedt way to use it for wiring rockets, mangles etc.
is to cutl it in lengths of from 4 to & according to the
size of the work to be done. A large quantity can be
cut at once by using a bench shear and cutting several
hundred at one time. Rockets can be quite securely fast-
ened with one wire if 8 GUM BOARD (Fig. 10) is used
Else two wires are necessary. A gum board is made
by taking a piece of ¥4' board 6' long and nailing pieces
of rocket #tick around it om three sides on top and one
side on the bottorn. Put into this about | ox. of dextrine
mined with water to the consiftency of jelly and it is
ready to commence wiring.
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Fig lo
g,
Put a pile of rockets and wire to your left and a bundle

of @icks and the gum board to your right Rub one
side of the end of a #ick agasinft the bottom of the gum

board so a hittle gum will adhere to it. Lay it with the
gummed side againft the rocket nbout three quarters of
the way to the cone. Hold it in this way in the left
hand and with the nght, bend a wire around it about
the middle giving one tum on the side of #tick. Now,
with a pair of nippers give about three more turns cut-
ting the wire with the la#t tumn. If no gum Is used two
WIires are NeCessary.

TYING.

In doing exhibition work #tring plays a very import-
ant part and the bet and mof convienent knot for all
purposes iz the sailors two half hitches. (Fig. 11).

Fia.

This is somewhat difficult for most persona to leamn. The
bat way is to practice on a ftick. Pass #tring under
mick bringing free end over left of loop; bring it over
same again pasing end again to left of second loop but
between second and fir. An ordinary tie of the free
ands now secursa it permanestly. This knot will be
found invaluable in matching.

LABELING.

This very ecasy operation may be @ill further simpli-
fied if done in the right way. Take a board about =
foot square. Smear it well on top with thin page and
lay ¢ label on it, face down. Cover this well with padte
and place another label on top of it repeating the pa-
ing and putting down of labels untl severnl dazen are
on the board. This will soften them sc that when taken
up and pressed with the fingers or the pafte brush a-
gainft the bundle to be labeled they will adhere firmly
and lay fat

DESIGNING.

When it is desired to produce in fireworks a por-
trait, a picture of & building, monument ete. or a line of
lettering this is Ardt drawn on the Roor with a piece of
chalk fixed into the end of a stick so that the designer
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may walk about sketching his picture from the miniature
plan as he goes along. The floor is first laid off with
a chalk line into squares one foot each way and in
multiples of 50 square feet five feet wide and 10 feet
long. For inftance. if a pidure 10 feet high and 20 feet
long is desired it is composed of 4 sections 3' x 10/ or
two high and two wide.

The sketch is now taken and marked off with rule
and dividers into 200 equal squares, 10 high and 20 wide
corresponding to the full sized squares on the Hoor. These
are numbered along the cdge of sketch on top and on
one side. The sguares on the floor are numbered in the
same way. With the chalk now draw into each squere
on the floor, the same lines as appear in comresponding
square of sketch. When this is done, an exac repro-
duction of small picture will be ready to be placed on

For lettering or lines of wording this is not necessary
as design can usually be drawn direaly onto the foor
with free hand, of the desired size and without enlarge-

ment.

PART 11

ARTICLES OF MANUFACTURE.

MATCH.
(Quick Match)

This is used for conveying fire to the cumbudtble
portion of pyrotechnical devices and is diftinguished brom
FUSE by the fact that its efect is almadt indtantaneous
while fuse burns st & comparatively very slow and exact
rate. ‘It conmsifts of cotton wicking impregnated with gun-
powder and covered with a loose paper piping. As al-
modt every piece of fireworke requires match for lighing
it and lance work and exhibion pieces in general are
absolutely dependent on good match for their successful
operation it is essential to make this very necessary article
as nearly perfect ns pomsible. There are several ways of
making match which will be classified as the “French
&rﬂ:hm" and the “English Sy#tem” and candle and rocket
mat

French System

Secure two pieces of |'" x 3' lumber and into one
edge of each drive a number of 8 nails for half their
length, about one inch apart. Set these pieces up hori-
zontally, with the nail edges uppermodt, about 3 feet
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above the ground, one at each end of & dry shed soms
30 feet long. Wicking or cotton cord of the proper thick.
ness can be secured already in balls, as desired Now
get some cotton cord or wicking not less than 24 mesh
and faftsn the end to the mail nearedt the wall, on one
of the sbove pieces of 1" x 3%, With the ball of cord
walk to the other end of the shed and, drawing it mther
tightly, Iadten it to the comesponding mnail in the other
étrip of 1" 2 3' by taking a few turmnes around the nail
Leave the ball temporanly at this end of shed, in a light
box to keep it clean.

In an agate pan mix 3 lbs. rifle powder tharoughly
with 4 ozs. dextrine and add water, #tirring with the
fingers until all the graine are wet. Allow to Mfand a
few minutes until a small lump pressed between the Angers
leels perfecly smooth and contains no more grains, Str
in some more water and a little alcohol until the mixture
ie about the consiftency of mush.

Holding the pan in the left hand, under the fust
length of cord take up a handful of the powder mixture
and work it well into the ecotton while holding the pan
so as to catch the drippings, and walk backwards 1o
other end of shed. When this is reached go back to the
begining of the #rand, take some of the powder in the
right hand, pass the cord over the firdt joint of the hrft
hnger, place thumb on top of it and again walk back-
wards toward other end of shed but without working
any more powder into the cord, simply allowing it 1o
run through the finger and thumb for the purpose of
rubbing off rough uneven places and leaving & smoath

well Anished surface,

Now take up the ball of cord again and, passing it
around the third or fourth nail to the right, firetch &
second length to the point of begining, fasening it here
also several nails away from the frét ftrand. Thia ia for
the purpose of not touching the finished #trand while
working the powder into the second one. Proceed as
with fArét length and when fnished move it to second
nail, stretching it tightly into place. Repeat with the
following Mtrand until all the powder is used up.

[F the weather is dry match will be ready for piping
in a day or two. In dry climates gum arabic makes a
better match than dextrine but where there is much mois-
ture in the air dextrine in safer. When the match is dry
and @iff it may be cut down and the pipes threaded on.
Match pipes sre made of 20 Ib. manilla or kraft paper
24 x 36’ cut into étrips 4° wide and 36° long, rolled
on a %' étcel rod, only the adge of the sheet being
pasted for about one inch. When piping match crease
or gather the end of Art pipe when in place s0 nemt
pipe may be slipped over it for about | inch.

A simple and clean method of making perfec® exhibi-

-
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ton match, and one, which to the beit of the authors
knowledge is original, is as follows:

Make s cup of brass, about 3' diameter, at top, 2}
at bottom and 2%’ high as shown in accompanying sketch.

At its bottom attach a spout pointing upward and termi-
nating in an opening ' diameter. A amall dish pan, o
2 quart pudding pan and a maich frame # x ¢ complete
.Ih- requirements of apparatus. Then prepare tha follow-
ing mixtures;

HD. l Hq. 2
Dextrine 3 oxs. Dektring 14 oxs.
Gunpowder 2 lbe, Cunpowder | b
Waber 2 pts. Wates 12 osa
Alechal 4 oxn.

Into the dish pan place mixture No. 1, mix}
gunpowder thoroughly wilh the dextrine hd:mlnddingh
water. When powder has completely melted add aleohol,
and fir well Unwind into this about 2 lbe. of good
cotton twine of not less than 24 mesh, and with a ®ick
press it well into the powder mixture. Into the pudding
pan place mixture No. 2 proceeding as for No. |. Thia
however, should be thicker; (about like soft putty).

Now take the end of the cord and it through
the spout of brass can, from the inside: EIT:L cup with
mixture No. 2 and pull through spout enough cord so
end may be attached to match frame. Hold the cup in
the left hand and revolve the frame with the right, plac-
ing dishpan so cord will feed out, over notech in back
of top rim of cup and through powder mixture into frame
separating each strand by about %" If spout of cup fits
cord snugly a perfecly round. smooth match will resuls
and if surgeons rubber gloves are wom the hands will
not be soiled Be sure to keep the small cup always Full.

English Systemn
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Make a light frame of wood like the frame of & freworks on the market so s simpler method has been
looking glass (Fig. 12), six feet long and four feet wide devised for this purpose. It is essentially like the lam

Fig.

and hang it in an upnght #and so that it can revolve
juft like the mirror in a dresaer. Then get a quantity of cot
ton wicking, 24 mesh and unwind it into a thin pan about
a foot in tliln:lfltl' and six inches deep. In another similar
pan put 2% lbe. rifle powder mized with 2% oz dextrine
and cover it with 2}4 pints water, dtirring occasionally
until powder is melted; then add 2% ozs. alcohol and
mix well Powr this over the lamp wicking in the firét
pan taking care to leave the end of wick hanging over
edge of pan so it can be eamsily found Begining with
this end now rmun ell the wicking into the empty pan,
taking care that every part of it is well soaked with the
wet powder, a little of which should remain afier the
cotton is passed for the Arft time and this may now be
poured over the pile of wet wick, pressing or kneading
same 8o as bo thoroughly soak every part, when it can
be retumned to the firit pan as before. [t is now ready
for the frame. Tie the end of wick to one side of end
of frame and while someone turns it slowly feed match
into it with the ftrands about %' apart. When all of #
is on the frame remove from the ftand to a part of the
floor covered by large sheets of paper and support it over
these on four blocks about 3' high, one at each comer
of frame. Now take a small sieve of meal powder and
dust it carefully over so as to cover it evenly with a
layer of powder. The frame of match may now be plac-
ed in the sun or elsewhere to dry. Match mads by this
process is all of one length, viz: 2 yards, and is wvery
round in appearance. lt burns fercely but will not #and
as severe usage as that previously described | also takes

longer to make

Match piping serves the double purpose of protecting
the match from injury and making it bum infinitely [adt-
er. A piece 20 feet long will flash from one end to the
other in less than a second

ROCKET and CANDLE MATCH.

Match made by ecither of the two previous methods
ls too expensive for use with the cheap grade of dtock

described process.

Into m small tub put a gallon of ftarch well boiled,
and #lir into it about 15 lbs, of a thoroughly mixed com-
position made of

Saltpeter 16
Fine charcosl 5
Sulphur 24

Soak in this, cotton wick of about 3 firands until nearly all
the composition is abeorbed but about one half inch which
should ®ill cover the cotton in the tub. Work it in well
and run it on a rame as directed in preceeding descrip-
gon but the frame may be smaller for convienence of
handing by one person, as long lengths are not required.
Neither does it need to be dusted with meal powder.
If well made, however, it will burn freely and serve its
purpose completely. When dry it in tied in bunches, |
to 2 inches in diameter and cut into the desired lengths
with a tobacco cutter or large sharp knife,

FUSE.
(Blasting)

This is used in fAreworks making, in the produdtion
of cannon crackers and to a lesser degree in small bomb-
shells, It consifts essentially of a cotton pipe containing
meal powder and bums at a rate of approximately |
inch in 3 sesonds. It can be had in sizes varying from
W' to X' in diameter and from the cheapedt painted

cotton kind to one heavily coated with gutta percha for
under-water work.

It is made by a very ingenious machine which weaves
& colton fabric arcund a small lube. As this tube is
withdrawn its place is taken by the meal powder which
is forced in through the opening in the tube. The largest
facdories are in Simmeboro, Conn.

TABLEAU FIRE.

(In testing colors the pyrotechnist should not look directly
ltth:burpinumixmrtbuuhuﬂdhwchhh:kmnudwil
while. someone else lights it. He should then rurm quickly
around for a moment and lock at the light and then um
awsy again. By looking dicectly at the burning color the optic
nerve seems to be temporarily affected so that an accurare
appraisal of the color cannot be made. It is also well ro view
the color from a distance of about 100 feet to judge it ac-

cunt:lr)
This is about the wimpleft form of fireworks at present
iz we. it s made by mixing thoroughly the necessary
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ingredients to produce the desired color and heaping it
on an iron plate or board, in & pile, so it may be easily
lighted. Or it may be put up in tin cans for the trade.
Good tablesu fire should bumn brighdy without sputtering
and smoke as litle as possible. It should take fire easily
but never be liable to spontaneouws combustion. Litho-
graphed cans may be used as containers, designating by
their color the color of the fire they contain and with
fring diredtions printed on them. A emall piece of mmich
placed in each can facilitates lighting it

WHITE FIRE.
Saltpeter 3 12 8 7
Sulphur I 2 2 2
Metalic antmony !
Antimony salphide 1+ 1
Realgar 1 14

BLUE FIRE.

Potassium perchlorate 24
Potassium chlorate & 16 B
Paris groen & b
Shellac ¥4
Stearine | i 2z
Barium nitrate 4 7
Cabomel 12 1
Sal ammoniae |
Copper ammon. chloride % 6
Asphaltum |
Laciose 6

In the above color it should be bourn in mind that
paris green is very poisonows and a hapdkerchief should
be tled over the noee if it has to be Laadled much

RED FIRE.

Strontum nitrate 80 10
Potassium chlorate 20 4 8 &
Shellac 3

Red or Kauri gum |12 3

Asphaltum 3
Charcoal |

Dextrine I

Fine saw dust 12

Rosin 1

Lampblack |

If it is desired to make tableau fires more bulky one
or two parts of fine sawdut may be added to any of
the above recipies without materially affecting the color.
If the sawdust will not pass freely through the sisve it
may be added after the other ingredients are sifted and
mixed and rubbed in with the handas,

PYROTECHNY

PINK FIRE.

A fire somewhat cheaper than the above but inferior
in color may be made as follows:

Nitrate of Strontia 45 16 I8
Saltpeter 12 & 7
Sulphur 5 2 2
Charcoal 4 I ¥
Red gum & 2
Dextrine ¥

This should not cot over 7 centa per pound while
the other formulas cot about 9% cents per pound A
pink light may also be made by subftintting Lme or
chalk for strontia but more chlorate of potash is required
and the smoke is greater.

YELLOW FIRE.

Nitrate of baryta 36
Oxalate of soda f
Sulphur 3
Red gum 3
GREEN FIRE.
Nitrate of baryts 8 5 4
Chlorate of potash 4 3 2
Shelinc | 1%
Red gum 2
Dextmine 1116
Fine saw dun ¥
Sal ammoniac i

I have never found anything beiter or as good as
this, therefore give only the one recipe.

SMOKELESS TABLEAU FIRE.

For theakical or indoor use colored fires are very

objectionable on account of the choking smoke they give
off, The following mizings give a fire producing very
litle smoke which quickly dissipates after fire is bumned
RED.

Nitrate of #ronta 8

Picric acid 5

Charcoal 2

Shellac 1

GREEN.

Nitrats of )

Picric acid 2

Charcoal 1

Disolve picric acid in boiling water: add #ronkia or



PODR MAN'S JAMES BOND Vol. 1

baryta; fir until cold and dry on filter or piece of cloth

It should be observed that in all mixings, the formulas
cannot be comsidered absolute as the purity and general
characteriftics of chemicals differ so much that all mix-
ings muf be tedted and regulated to the exidting con
ditions of materials, climate etc. lf tableau fire burns too
slowly more potass; or coal should be added; if too fast,
mote ftrontia, baryta etc. In rocket, candle or gerb com-
positions, saltpeter or meal powder will increase the com-
bustion while coal and sulphur will retard it

TORCHES.

These may be clasified according to the purpose for
which they are intended Military torches have but one
requirement which is that they produce the maximum
ilumination of the deepest hue of golor desired. As these
are fully describéd in special works issued by the govem-
ment and really form no part of commercial pyrotechnics

it will be unnecessary to devote further space to them
here. Railway torches or fusees, an the other hand, are

the cheapest form of pink light, as anything capable of
altracting the attention of the engineer is all that is re-
quired. They are usually ¥" dismeter and 8" to 12° long
exclusive of the handle and burn from 5 to 20 minutes.
The following compositions are adequate:

RAILWAY FUSEES

Polassium perchlorate
Strontium nitrate

Saltpeter
Salphur 5

7

2

Fine charcoal 4 K
2

b ]

48
12

Red gum 10
Dextrine
Sawdudt

Potassium perchlorate
Strontum nitrate

Sulphur
Red gum
Vaseline
moiften with Kerocesne before ramming
Fusees are provided with a alip cap which is used
for igniting them. The end of the torch is capped with
paper onta which ia painted a mixhue of

r-l'-.ll.ngnh

FPotass; chlorate 6
Antmony sulfd 2
Clua |
while the end of the cap ie similardy painted with a pasts of
Black oxid of manganese i

Amorphous phosphorus, 10
Glue 3
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VWhen the cap is pulled off and #truck againét the end
of the fusee it takes fire like a safty match., With some
compositions it is necessary to have a little qarting fire
at top of torch juft under the capping or priming under
the cap which will suffice to cause easy ignition. (Fig. 13)

Fig.13.

PARADE TORCHES

Parade torches for campaign purposes, where a cheap
grade of fhre suffices and where competition urges the
manufacturers to produce the largeft article at the small-
et price, one of the methods is to add 50% of fine saw-
dust to the mixing. This does not greatly affect the burn-
ing of the torch and makes it lock twice as large at
pradically no extra coft. The following is a good formula:

RED.
Nitrate #trontis, 30
Potass; chlorate 8
Rad gum i

Saw-du?t thay be added ad libitum. The torches are
usually 3" diameter and 12" long and should burm, with
the above mixing, 8 to 10 minutes.

RAMMING CAMPAIGN TORCHES.

A very cheap method of ramming these torches is
to moiften the composition with dilute dextrine solution
until it is damp enough to bhold together when a hand-
ful is tightly squeezed. A doren torch cases are tied in
a bundle and pressed into a pile of damp composition
on aslab. It is then moved to & clear part of the slab
and jolted firmly againgt it by- lifting the bundle & few
inches and jaming it downwards. More composition is
shaken in from the top when the jarting ia repeated and
this continued until torches are full when they are set
aside to dry. By this manner a dozen torches may be
rammed in one minute, The handles may be attached
by a #trip of gummed paper 2 inches wide, half of which
encircles the torch and the other, the end of the torch
handle. The other end of torch is nosed and matched
in the regular way, (Fig. 14).

<

Fiﬂ.]" C-nrliqn, +tl't-i--
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A better way of ramming torches is as follows:

Tie the cases in bundles of 12. Place on ramming
block and insert spowt of funnel (Fig. 15), into one of
them. Then pass a suitable rod through it until it redt
on block alac. Now, with & scoop, All the funnel with

compomtion and, fteadying same with the left hand, grasp
the rod frmly with the right and raising it about six
inches, drive it with a frm #troke up and down as the
composition runa into the case. Continue this operation
until case is flled When funnel is removed the space
occupied by the apout will serve for inserting the handle
which is done by applying to it a:lile gum or glue.

TORCHES for CARNIVAL PARADES.

These present the mo#t exadting requirements and
the following formulas are the result of more tham 30
years of experimenting during which some exceptional
mixings have been developed as well as some modt beauti-
ful colors which, in modified form, may be used for box
#tars in shells ete.

Camival Parade Totches must be of deep color, give
maximum illumination, burn Jowly and clean, not be
prohibitive in coft and give off as little sinoke as possible.
They should bum not less than 15 minutes with a length
of about 18" exclusive of handle and a diameter of %"

The ftandard formula of 40 years ago waa: for

RED.
Nitrate ftrontia 16
Potass: chlorute 8
Shellac, 3

however, this bums somewhat fircely and is rather ex.
pensive. A better mixing is

Nitrate #rontia 14

Potass: chlorate 4

Ground asphaltum gum 3

or

This

Stronbum nitrate
Potaasium chlorats
Red gum,

Strontium nitrate
Potassivm perchlorate
Sulphur, ground

Red gum

FYROTECHNY

40
8
7%

will burn 17 minutes in an 18" torch. The latent
formula, giving exceptional results is:

— oo

This gives a fine color, burns clean and is inexpensive.

GREEN PARADE TORCHES

Barium chlorate
Barium nitzate
Potamwium chlorate
Potassium perchlorate
K. D. gum

Sulphur, ground

Sal ammoniac
Shellac

Calomel

-
40 4
1

&

i b2 O s

Y4

K. D. and Red gum are supplied by New York
dealers in pyrotechnical supplies.

BLUE PARADE TORCHES

Potassium perchlorate
Paris green
Copper-ammonium sulphats
Copper-ammonium chloride
Dextrine

Calomel

Sugar of milk

Sulphur

Stearine

Asphaltum

PURPLE PARADE

Strontium nitrate
Potassium perchlorate

Black oxid of copper
Calomel

Sulphur

AMBER PARADE

Strontium nitrate

5 24 24
2
6
6
I
!
2
9
2
|
TORCHES
7
9
6
3
5
TORCHES
36
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Sodium oxalate 8
Shellac 5
Sulphur 3
Polassium perchlorate 10

The last two torches mre exceptionally beautiful and
have been used very effectively in canival parades. Great
care mudt be observed in mixing compounds containing
sodium oxalate, that sll the ingredients are perfecdy dry,
and it is bet in & damp climate, to mix only on & clear
day, for the reason that the lea®t moidture is Lable 1o
cause the oxalate to decompose forming scdium nitrate
or chloride which is dtill more deliquescent than the oxalate
and the work is scan so wet that it will not bumm. Even
when mixed in dry weather it should be protected from
dampness by parafined wrappings or otherwisa

In cutting the paper for & |5 minute de torch
i 4 I:I.I.lmd:l:r and 18" long cut 35 w 40 II:.PI.(:.I.& p:per
80 it w.:Il roll with the grain 18° in length and acroes
the grain [1%% This will give four complete hwns and

causs more regular burning. Pasting the outer
3 or 4 inches will be mﬁf:i:nt. il whaifon

Capping and Matching Parade Torches.

A good method of doing this is ae follows:

Cut some cottan cloth into pieces about 2 inches s

Cover them with pamte and bend them pecurely n':l;t
tops of the torches as shown in sketch (Fig. | 6a), When
they have dried punch a hele about | inch deep through
the cloth and inta the top of torch. with an awl about
' diameter, into which insert the match. Then make

= e i
- 5 | i

Fig. l6a,

up some thin pnmmng of gunpowder, gum water and a
Little alcohol. Place this in & sguirt oil can with =a large
opening in its spout and. shaking frequently to prevent
it from separating, press out a drop or two at the point
where the match enters top of torch. If this is properly
done it will secwe the match in place and cause the
torch to ignite freely.

ALUMINUM TORCHES.

This beautiful plece of pyrotechny was inft introducsd
in parades by the nuthor, with sensational results, about
35 years ago. A row of 12 men was placed at the
head of the line of march and with these all buming

216
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aluminum torches simultanecusly there was produced the
effet of an oncoming avalanche of fre. For this torch
a case '4' diameter and 16' long is used with a round
wooden handle &' long. They are rammed and matched

much ns other parade torches and n good formula is:

Potassium perchlorate !
Fine aluminum powder

Flake aluminum

Dextrine or hicopodium

A beautiful modification of this iz the

RED and ALUMINUM TORCH.

These should be %' diameter
following composition

- P O e

18* long and of the

Strontium mitrate 3

Potassium perchlorate
Shellac

Coarse flake aluminum
Lycopodium

i G i W] U

another formula is:

Strontium nitrats 13

Sulphur 3

Mixed sluminum 3
Before ramming, this formula should be moiftened with
o solution of | part shellac in 16 parts of alechol and
ane part of this solubion wsed to every 36 parts of com-
position. As this mixture is somewhat difficult to ignite
it is mecessary to scoop out a little from the top of torch
and replace it with ftarting fxe ms shown in (Fig. 7).

: ferting tire
»

STARTING FIRE.

Saltpeter 6
Sulphuwr Hower 4
Fine charcosl |

An aluminum torch of heretofore unheard of briliance
and giving an illuminaton, in the | inch diameter sizs,
of what is eaid to be 100,000 candle power is made as
follawes:

Barium pitrate 38
Mizxed aluminum 9
Sulphur Zz
Vaseline |

Rub the vaseline into the barium nitrate: mix sulphur
and aluminum separately; then mix with barium nitease
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and vaseline. A farting fre for this also is required,
as follows:
Banum nitrate
Saltpeter
Sulphur
Shellac

PORT

4
3
|
|

FIRES.

These are small torches %' diameter 12! long, used
in exhibitions for lighting other pieces of fireworks. They
are rammed with rod and funnel and » good mixing is:

Meal powder
Sulphur
Saltpetes
Charcoal

Ship Lights and Distress Signals.
“BENGOLAS"

Another form of torch is the Bengola or Blue Light
used modtly by ships in signaling for pilots. They consigt
of a ftout paper case X" in diameter and 4 long, 3°
nf which is composition and " clay at bottom; the
balance being the socket into which the handle is ftted,
(Fig. 18). They should be rammed quite hard; the nosing

l
2 4
5 5
!

Figls-

should be of good frong paper secured around ths mateh
with twine and the match should be piped where it
passes through the nosing. The finished lLight should
then be painted with melted parafine so as to protea it
again@t the dampness of the sea air, This is an average
formula:

Saltpeter
Sulphur
Anbmony sulfid

12
2
|
Distress signals are the same except that they bum
red. The regulation Life Boat equipment consists: of 6

or |2 enclosed in a water tight copper can. The follow-
mg formula is suitable

Potass: chlorate 5
Strontium carbonate 134
Shellac |
Dextrins ¥

TOY BLUE LIGHTS.
These are linle lights ¥* diameter and 6® long made

g
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~]

by rolling a light case ns for lances. Cut the paper 2'
x 6, the 6° way running with tha grain of the paper.
One end should be closed as for lances. Bunch about
200 inte a bundle with smring, all the open ends being
uppermost when the bundle iz ftecod on end Now make
the following compoasition:

Saltpeter 5
Sulphur 2
Antimony sulhd !

When thoroughly mixed place it on a large sheet of
frong paper previously spread on a firm table. Set the
bundle of blue light cases alomgaide of the composition
on the paper, with the open ends up and pour a hand-
ful of composition om top of them. Shake the bundle so
as to make composition fall into the cases as much as
possible and repeat several times. Now with both hands
raise the bundle of partly filled lights and bring it down
on the table with & good blow. Repeat this sevemnl
times and then again the firt operation of filling them
and pounding ‘them on the table until all are well filled
when the ends may be tucked in with a dull awl

ROMAN CANDLES.
These are probably the mo#t popular piece of fire-

works made, from a sales point of view. Up o some
years ago they were made entirely by hand, that is, ane
ot a time. Then a combination remmer taking a dozen
st & time was devised. And later the Candle Machine
which handles six dozen was perfected To make roman
candles by hand, roll the cases as described and have
a lot of #tars of different colors ready. Then make some
candle composition as follows;

ROMAN CANDLE COMPOSITION

Powdered saltpeter 18 lbs.
Fine powdered charcoal I -
Flowers of sulphur B *
Dextrine | -
Water I Ilnﬂ'l'l

Aher all the ingredients are well mixed and sifted
three times add the water and mix again until the whole

lot is evenly dampened. Then [orce through a 16 mesh
sieve into cloth bottomed trays and dry in the sun.

oy

il ¢
s o

ey &

Mo Condly, Qoormasr. otfl
Fig 19
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Now provide a ramming outht as shown in (Fig.19)
consifting of a pin block (b), a rammer (a), a composi-
tion scoop (c), a clay scoop (d) and a gunpowder scoop
(e). The various parts muft, of coarse, be proportioned
to the size of candle it is intended to make. Say you
will begin with an 8 ball The pin of pin block mu#t

Suide bourd

be X" diameter. The rammaer, slightly smaller so it can
pass ensily up and down the candle case which also is
#". The clay scoop should hcld a level temnspoon full
of clay; the composition scoop, n heaping dessert spoon-
fulk and the gunpowder scoop :hunﬁn be %' diameder
and %' deep. |t may be made from a .22 eal rifle shell,
i desired.

Now, place an empty case on the pin; pour in a
scoop of cloy and ram it firmly with a light mallet.
Remove rammer; pour in a scoop of gunpowder on top
of which drop a ftar and ladtly. a scoop of candle com-
position. Rom with about six blows of a light mallet.
Remove rammer and pour in anather scoop of gunpowder
another Mlar nnd another scoop of candle composition,
repeating this until case ia filled to within 2* of the top.
Remove candle and finish as deseribed under that head

Hand Combination Candle Rammer,

PYROTECHNY

RamMER .

Dabiil of Shifting Beards.

Thia consifts of an iron pin plate (e), funnel plate,
iron (f), & wooden guide board (d), three wooden shift-
ing boards, viz: clay board (c), #tar board (b), and com-
position board (a) ns well as & gun-powder box (Fig. 23
and 24) and rammer (g). The condtru®tion of shifting
boards can be readily undenftood from detail sketch (Fig.
21). The pins shown in upper plates should be under.
#tood as being in lower plates. Otherwise slots would
become clo