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SECTION I

GENERAL DESCRIPTION

Section J
Paragraphs 1-1 to 1-21

1-1. PURPOSE OF HANDBOOK.
1-2. This handbook provides a detailed description of
Radar Sets AN/FPS-S, and AN/MPS·H. It includes
operational instructions, and the functions of major
systems of both radar sets.

Do not attempt to operate either Radar Set
AN/FPS·S or AN/MPS·l1 without first be
coming familiar with the instructions given in
all sections of this handbook.

1-3. PURPOSE OF RADAR SET AN/FPS-8.
(See figure 1-1).

1-4. Radar Set AN/FPS-S is a search system designed
primarily for early warning and long range detection
of aircraft. By means of six identical PPI (plan posi
tion indicator) displays, accurate target ranges can be
determined.
1-5. Radar Set AN/FPS-8 has been designed for fixed
installation in the field. The components are stack
mounted in cabinets so that, with the exception of the
antenna which must be disassembled, the radar compo
nents may easily be transported by air without dis
assembly.
1-6. Radar Set AN/FPS·8 is manufactured by General
Electric Company, Electronics Department, Electronics
Park, Syracuse, New York.

1-7. CAPABILITIES AND LIMITATIONS OF
RADAR SET AN/FPS-8.

I-S. Radar Set AN/FPS·S operates in the frequency
band of 1280-1350 megacycles (L-band). When set up
for normal operation, the radar search areas can be ex
tended to 360 degrees of continuous azimuth rotation of
limited to scanning areas of approximately 40 to 120
degrees.
1-9. The vertical radiation pattern subtends an angle
of 30 degrees between its upper and lower coverage
limimts. The pattern is normally positioned so that the
lower coverage limit is coincident with the horizon.
Means are provided to position this limit from -2
degrees to + 5 degrees with respect to the horizon.
I-tO. Interference is minimized by the inclusion of the
following circuits: MTI (moving target indicator) reo
duces ground clutter and fixed target echoes at ranges
up to 150 nautical miles. (Beyond 150 nautical miles,
fixed targets are generally not encountered.) Interfer
ence blanking circuits eliminate interference caused by
as many as three nearby radar sets. Anti-clutter circuits
minimize the effect of noise and cow jamming.

1-11. OTHER CHARACTERISTICS. Mounting facil
ities are provided for the IFF equipment that is used in
conjunction with Radar Set AN/FPS-S. In addition to
these facilities, the radar set provides the IFF equipment
with power, synchronizing pulses, video mixing circuitry,
and the use of the radar antenna system for the simulta
neous operation of radar search and IFF interrogation.
1-12. Radar Set AN/FPS-S may be used for GCI
(ground control interception) operation when operated
with a height-finding radar of comparable range capa
bility.
1-13. Facilities are provided for a video mapping unit
(not supplied as part of Radar Set AN/FPS·S). If this
unit is not used, it may be replaced by a seventh PPI
oscilloscope.

1-14. PURPOSE OF RADAR SET AN/MPS-l1.
(See figure 1-2).

1-15. Radar Set AN/MPS·11 is essentially a mobile
version of Radar Set AN/FPS·S. As such it combines
the electrical characteristics of the AN/FPS·S system
with the advantages of extreme mobility. Thus, with the
exception of mounting facilities, the purpose, capabilities,
and limitations of Radar Set AN/ MPS-ll are identical
to those of Radar Set AN/FPS·S.

1-16. DIFFERENCES BETWEEN MODELS.
1-17. The components of both radar models are essen
tially the same: differences between the sets, however, are
the mounting facilities which have been provided to the
AN/fl'IPS-11 system. These facilities comprise an antenna
tower, and trucks and trailers within which radar corn
ponents are permanently mounted. This ensures greater
mobility and the rapid transition between the travel and
operate conditions.
1-18. In the operate condition, the AN/FPS-S antenna is
mounted upon a tower, which is not part of the radar
set; the AN/MPS-ll antenna is mounted upon a tower
which is part of the radar set.
1-19. Other differences between die radar models are
the inclusion of transport facilities for the IFF equip
ment (GFE), and that additional equipment that is re
quired to render the AN/MPS·ll mobile. This additional
equipment is indicated in table II, Equipment Supplied
With Radar Set AN/MPS-l1.

1-20. TRAILER, VAN V.liZ/MPS·ll.
(See figure 1-3).

l-Z1. Trailer, Van V-1l2/MPS-ll (transmitter trailer
assembly) consists of a conventional four-wheel, two
wheel steerable trailer within which are mounted an
intercable and transmitting and receiving components
of Radar Set AN/MPS-l1. The trailer assembly is an

1
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enclosed-body vehicle which is air-transportable with
out disassembly. Equipment that is permanently mounted
within the transmitter trailer assembly is listed below;
all other equipment mounted within the trailer is carried
for transport purposes only.

Transmitter Group OA·413/FPS·S
Receiver Group OA·414/FPS·S, consisting of:

Radar Receiver R·524/FPS·8

Power Supply PP·862/FPS·8
Modulator Group OA·417/FPS·8
Power Supply Group OA·412/FPS·S
Radar Recognition Set AN/UPX·6
Modulator Subassembly MX·1460/FPS·S

1-22. TRAILER, VAN V·113/MPS·11.
(See figure 1-4).

1-23. Trailer Van V-113/MPS·ll (distribution trailer
assembly) is similar to the transmitter trailer assembly
and carries permanently installed and intercabled equip-

4

ment, and equipment which has been loaded for trans
port purposes only. The permanently installed equip.
rnent is listed below:

Power Electrical Switching Group OA.415/FPS·8
Range Indicator IP.209/FPS·8
Radar Set Group OA·381/FPS-S
Radar Set Group OA·416/FPS·S

1-24. TOWER AB·396/MPS
(See figure 1-5).

1-25. Tower AB· 396/MPS (portable antenna tower)
provides mounting facilities for the antenna group. The
antenna tower consists of a stainless steel tower approxi
mately 30 feet high, a gin pole, and the necessary
anchors, guys, and grounding equipment. The tower is
designed to support the antenna group under two inches
of ice in a 60.mph wind, and, without ice, at wind
velocities of 100 mph. The portable antenna tower is
transported in a disassembled state. It is reassembled on

Revised 1 December 1957
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Section I
Paragraphs 1-26 to 1-34

the ground from which position the entire tower and
antenna assembly is raised into position.

1-26. TOWER OUTRIGGER MX-1690/MPS-ll.
(See figure 1-6).

1-27. T ower Outrigger, MX-1 690/MPS-11 is provided
as an alternative structure for the mounting of the
antenna group. This tower uses components of Tower
AN-396/MPS. Choice of the particular tower is deter
mined by the existing tactical situation.

1-2B. EQUIPMENT SUPPLIED.
1-29. The major groups comprising Radar Set AN /
FPS-8 are listed in table I. Beneath each group heading
are the main opera ting assemblies that make up the
group. Dimensions and weights are given for each
main assembly. Each item in the table is identified by
its official name and nomenclature as well as by its com
mon functional name.

1-30. The major groups comprising Radar Set lu~/

MPS-ll are listed in table II. Those components com
mon . to the AN/FPS-8 system are marked with an
asterisk. A breakdown of those components marked with
an asterisk are found in table I only.

1-31. INSTRUCTION BOOKS AND PARTS
CATALOGS.

1-32. The instruction books and parts catalogs for
Radar Sets AN/FPS-8, and AN/MPS-ll are listed in
table III. If necessary, refer to table I to determine the
maj or unit in which the specific unit is Ioated,

1-33. EQUIPMENT REQUIRED BUT NOT
SUPPLIED.

1-34. \X'hen commercial power is not available, two
diesel generator sets may be required for the use of
the radar system. The generators, rated at 120/208
volts, 3-phase, 4-wire, 60 kw, 60 cps, are not supplied
as part of the radar set.

5



Section I T.O. 31 P6-2FPS8-1

TABLE I. EQUIPMENT SUPPLIED WITH RADAR SET AN/FPS-8

I

-
Overall Dimensions

Qty.
'"(he. lb•.p.'

Equip. Common Name OIlicial Nomenclature Height Width Dep.h Weight

I Antenna Group consisting of: Antenna Group OA-405/ FPS-8 2429
(1) Refl ecto r's Reflector, An tenna AT-386/FPS·8 200 300 72 758

(length)
(1) W ind Vane None

( 1) Support, Reflector* Support, Antenna Reflector AB-292 / FPS·8 38 33 217 302
(length)

(I) Feed Ho rn Horn, Amenna AT·396/ FPS-8 24 28 50 70

(I) Support, Feed Horn Support, Anrenna Horn AB·293/FPS·8 97 35 14 95
(I) Pedestal Pedes ta l, Antenna AB·294/FPS-8 52 52 52 1053

I Receiver Ref Group consist ing of: Receiver Group OA-417/ FPS-8 50V, 33Ya 27 540

(1) Receiver R·f Group Power Supply Power Supply PP-862 /FPS·8 18V, 33)1, 27 177

(I) Receiver H·f Unit consisting of: Receive r, Radar R· 524/ FPS-8 32 33)1, 27 300

(I) Cabinet Cabinet, Electrical Equipment CY·1228/FPS-8

(I) D uplexer Duplexer CU·321/FPS·8

(1) T-R Caviry D uplexer CU-320/FPS·8

( I) R-f Amplifier Amplifier, Radio Frequency AM·732/FPS·8

( I) Sign al Frequency Mixer Mixer Stage, Frequency CV·2 52/FPS·8

( I) Coho Frequency Mixer Mixer Stage. Frequency CV-252/FPS·8

(I) AFC Control, Rece iver C- I092/ FPS·8 6y' 6X 15V, 1l

(1) Keep-Alive Power Supply Power Sup I' ll' pP.863 / FPS·8

( I) Noise Source Genera to r, Signal SG-67/FPS·8
Pulse Generator, plo Noise Generator, Pulse SG-6S/FPS·8
Source

( I) Signa l Lf Preamplifier Amplifier. Intermediate Frequency
AM-733/FPS-S

( I ) Coho AFC Preamplifier Amplifier, Intermediate Frequency
AM·734/FpS·S

(I) S'alo Oscilla tor, Radio Frequency 0 -171/FPS·S 6V, 6)/, 127'2 10

(I) Power Monitor Monito r, Radio Frequency I D-340 / FPS·S

(1) Coho Coupler Attenuator, Variable CN· I96/ FPS-S

1 Transmitter G roup consisting o f : Transmitter Group O A-413/ FPS-8 571{, 32 24 578

(I ) Transmitt er U nit Transmitter, Radar T -370/FPS-S 39V, 32 24 515
or Transmitter, Radar T-370A/ FPS-s

( I) Transmitter Control Control, T ransm itter C- I130/FPS-S ISj{, 32 24 165

( I) T rigger Amplifier Amplifier, T r igger AM-73 1/FPS-S

I Modul ator Group consisting of: Modul ator Group OA-414/FPS·S 55)/, 24 N y' 57S

(I) Pulse Unit Modula tor Subassembly MX·I3S6/FPS-S 28 24 24y' 266
T uhe Chassis, p/o P ulse Unit Modulator Subassembly MX-13S8/ FPS·S

( I) Charging Unit Modulator Subassembly MX-1387/FPS·S 27V, 24 24y' 312
or-

I Modulator G ro up consisting o f : Modulator Group OA-414A/FPS-8

(1) Pulse Unit Modula tor Subassembly lIfX- I96I / FpS-S
Tube Chassis, p /o P ulse Uni t Modulator Subassembly MX·1962/FPS·S

( I) Charging Uni t Modulator Subassembly MX·1387/ FPS·S

I Modulator High Voltage Power Power Supply Group OA·412 /FPS·S 54 30 2S 1160
Supply consisting of :

( I) Power Supply Power Supply PP·SGO/FPS-S 26 30 2S GOO

(I) Fi lter Uni t No. I Filter, Direct Current Power F-IS6/FPS·S 14 30 2S 2S0

( I) Fiher Unir No.2 Filter, Direct Current Power F-185/ FP5-S 14 30 2S 280
or

I Modulator H igh Vohage Power Power Supply Group OA-4 12A/ FPS-8
Supply consisting of:

(I) Powe r Supply Power Supply PP-860/ FPS-S

( I) Filter U nit Filter, D irect Cur ren ' F-30S/ FPS-S

1 Power Control Box Swi tcbboard, Power SB·245/FPS·8 62 23 20 270

.-~....
•

6 Changed 30 September 19S9



T.O. 31 P6·2FPS8-1

TABLE I. EQUIPMENT SUPPLIED WITH RADAR SET AN/FPS·8 (cont)

Section I

Overall Dimensions

Oty. Inches Lbs.
per

Equip. Common Name Official Nomenclature He;ght Width Depth Weigh'

1 Power Distribution Group consist- Switching Group, Power Electrical 61Y, 25 32 760
• ing of: OA-415/FPS-8I
• (I) Regulator Unit Traosformer Assembly TF-164/FPS-B 15Y,1 25 32 217

(I) Filament Transformer Unit Transformer Assembly TF-165/FPS-B 16 25 32 267
(I) Power Distribution Unit Switchboard, Power SB-254/FPS-B 30 25 32 276

Filament Regulator Control, p/o Control, Voltage Regulator C-1131/FPS-8
Power Distribution Unit

, MTI Receiver Group consisting of: Radar Set Group OA-3BI/FPS-B.
• (I) MTI Receiver Cabinet Cabinet, Electrical Equipment 40% 33% 26% 150,

CY.1IB3/FPS-8I,
(1) Upper MTI drawer consisting of: Radar Set Group OA·379/FPS-8 16 291{, 24 56I

• (I) Blanker and Video Mixer Blanker-Video Mixer MX-1371/FPS·8 7% 14Ys 21Y, 20
(I) None** Signal Comparator CM-45/FPS-B 9~, 14Ys 21Y, 20

i
(1) Delayed-Channel Amplifier Amplifier, Intermediate Frequency 2Y, 4y' BY, 5

AM-693/FPS-8, ,

I
(I) Undelayed-Channel Amplifier Amplifier. Intermediate Frequency

AM.694/FPS-8 2Y, 4y' BY, ,
•

r

Revised 1 December 1957 6A



TO 31 P6·2FPS8·1 . Section 1

Onrall DimftnJ;ons

0'1' 'nch... Lb,
par

Equip . Common Nome Official Nom.nelah". Height Width O.plh W.igh'

(I) Lower It'lTI drawee conaisring o f: Radar Set Group OA-3S0/FPS-S 16 29 ,'10 24 72
(I ) Line Driver Converter, frequency, Electronic S 10 16 10

CV-242 /FPS-S
(I) Mercury Delay Line Delay Line MX·1372 /FPS.S g ,. (dia) 26 (Ig) 32

or ,

II ) Quartz Delay Line Delay Line MX·IS60 /MPS or MX·IS60
( 1) Co m parato r Pre-Amplifier Amplifier. Intermediate Frequency 4~ 2 7% 3

AM-69 7 'FPS-S
(I ) Limiting I-f Amplifier Amplifier, Intermediate Frequency 6 2% S)1 3

AM-696/FPS-S ,

(I ) Co ho Amplifier-Oscillator AM·69S/FPS·S 6 4 9 S
(I) Phase Detector Comparator, Signal CM-46jFPS.S 7Yil 3' • 4 Yil 3. ~

( I ) Test Pulse Generator Generator, Pulse 0·177 /FPS-S 15 16 23 10
(I ) Delay Line Arrenuatoc"" None 3 I • 1% 1% 6 oz••"2

(I) MTI Power Supply Cabinet Cabinet, Electric Equipment 19 33% 26% II S
CY-lIS2 /FPS-S

( I ) MTI Power Supply Power Supply PP-S20 jFPS-S IS 29' ' 24 !'2 160,"II

I Video Distribution Group consist- Radar Set Group OA-416/FPS.S 63% 24 29 S70
ing of:

(I) Video Distribution Power Supply Power Supply PP-S61/FPS.S 20 1.-2 24 29 240
(I) Video Distribution Unit consist- Blanker-Video Mixer MX.13S9/FPS·S 24!i1 24 29 1110

ing of:
(I) Cabinet Cabinet. Electrical Equipmenl

CY-1227 /FPS-S
(I) Trigger Generator Generator, Pulse 0·1 76/FPS·8
(I) Range Mark Generator Catibreror, Range TD-S6 /FPS·8
(I) Angle Mark Generator Synchronizer. Electrical SN-III / FPS.S
(I) Interference Blanket Blanker Interference MX-1392/FPS-S
(I) Receiver and Control Unit Control, Radar Set C-II32 /FPS·S 19 24 29 ISO

Normal Receiver. p/o Re- Amplifier. Intermediate Frequency
ceiver and Control AM.622 jCPS-6B

I Antenna Control Unit Control, Antenna C-113 3/FPS-S 30 IS IS

I Amplidyne Motor-Generator PU.2S9/G

I Expanded A Indicator (A·Scope) Indicator, Range IP.209/FPS-S 21 2S% IS . ISO

consisting of:
(I) LV Power Supply Power Supply PP-864jFPS-S
(I) LV Power Supply Filler Filler. Direct Current Power F.187/FPS-S
(I) HV Power Supply Power Supply PP-S6S /FPS.S
0) Vertical Amplifier Amplifier. Video AM-73S /FPS-s
(I) Sweep Generator Generator. Sweep 0-17S/FPS-S

I Dolly for Expanded A Indicator Truck. Dolly V-61 j FPS-S 3ll-'2 32Vs 19 SS

6 or Plan Position Indicator consisting Indicator Group AN/GPA-126 419 ea.
less of:

Cabinet Cabinet. Electrical Equipment
CY-123 7/FPS-S

PPI Drainer Range-Azimuth Indicator IP·S6AjCPS.6B
LV Power Supply Power Supply PP.412A/CPS·6B
HV Power Supply Power Supply PP-4I3AjCPS·6B
Servo Amplifier Amplifier, Electronic Control

AM·267A/CPS.6B
Log Plate None

Changed 15 April 1969 7
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Section I T.O. 31P6-2FPS8-1

TABLE I. EQUIPMENT SUPPLIED WITH RADAR SET AN/FPS-8 (CORt)

Overa" Dimensions
aty.

Inch&s Lbs.pe,
Equip. Common Name Official Nomenclature Heigh' Width Depth Weigh'

1 Plotting Equipment consisting of: Display-Plotting Board Group
OA-390/ FPS-8

(I) Plotting Board Plotring Board, Radar Data PT.183/FPS-8 95 90 49
(length)

(2) Data Board Display Board, Radar Data PT·182 /FPS-8 87 47~ 34~ •

(length)
( 2) Plexiglass Carrying Case Case, Disolay Board CY-1l94/FPS-8 44~ 3% 75%

(length)
(I) Accessories

1 for Chair, Operamcs None
each
PPI
1 Waveguide Assembly consisting of:

(I ) Transition Unit Adapter, W aveguide (0 ft. 3 In.)
( I) Flexible Waveguide W aveguide Assembly CG (0 It. 8 in.)
(I ) D irectional Coupler Section Waveguide Assembly CG-96I/U

(0 ft. 11 Y. in .)
(2) Taper Section for Duplexer Duplexer Subassembly MX-1 393/FPS-8
(I) Directional Coupler Section Waveguide Assembly CG-963/U

(0 ft. 8 in.)
(4) Straight Waveguide Waveguide Assembly CG -962/ U

(8 ft. 0 in.)
(2) Elbow, E-bend Elbow, W aveguide UG-962
(2) Flexible Waveguide Waveguide Assembly CG -537/U'

(2 ft. 0 in.)
2 Directional Coupler Coupler, Direcrional CU-319/ FPS-8
1 Air Duct Adapters and accessories None
1 Modulator Warm·Up Unit Modulator Subassembly MX-1460/FPS-8
1 Azimuth Pulse Generator Group, Azimuth Pulse Generator Group

consisting of: OA-1263/FPS-8····
(I ) Azimuth Pul se Drive Assembly, (None) · ····

consisting o f:
(I) Azimuth Pulse Generator Generator, Pulse SG·135/GPS
(I) Azimuth Speed Increaser Gear Assembly, Speed Increaser
(I) Azimmh Pulse Amplifier :\IX-2080/FPS-8

Assembly, consisting of: Amplifier Assembly AM-1 548/ GPS
(3) Azimuth Pulse AmpIHier**:';(*:l=:!: Amplifier, Trigger Pulse AM-1547/GPS
(I) Azimuth Pulse Amplifier Cabinet Cabinet, Electrical Equipment CY-2053 /GPS

NOTES:
*O,,'eraU dimensions represent the assembled unit.

• · SIGNAL COMPARAT OR CM·45/ FPS-8 contains the delayed and the undelayed-channel amplifier and a comparator.
**:t:The dimension s and weight are for each chassi s (rwo chassis used) . The chassis are connected by 2a-inch cable.

*".·AzimUlh Pulse Group OA-1263/ FPS-8 is used only in those Radar Set AN /FPS-8 installations which are affected by SAGE
•SHes,

*****This unit is mounted in the antenna pedestal.
*.**".The three pulse ampliers are designated "AZfMUTH MARKER", "NORTH MARKER", and "SPARE".

TABLE II. EQUIPMENT SUPPLIED WITH RADAR SET AN/MPS-11

Overall Dimensions
Ofy.

Inches Lbs.pe,
Equip. Cammon Name Of/idal Nomenclature Height Wid,h Length Weight

Note
In this table, units marked w ith an asterisk (*) are also components of Radar Set
AN/FPS-8, as listed in table I, Equipment Supplied with Radar Set AN/FPS-8.

1 TRANSMITTER TRAILER None 12,000
ASSEMBLY consist ing of:

(1) Transmitter Trailer carrying : Trailer, VanV-1l2/MPS-ll 89 92 - 230 5,945
(I) *Transmitter Group . Transmitter Group OA-413/FPS-8
(1) "Receiver R·f Group . Receiver Group OA·4171FPS·8
(I) .Modulator Group ' Modulator Group OA-414/FPS·8
(I) .Modulator High Voltage ' Power Supply Group OA-412/FPS-8

Power

8 Changed 30 September 1959



TO 31P6-2FPS8-1

TABLE II. EQUIPMENT SUPPLIED WITH RADAR SET AN/MPS-ll (cont)

Section I

Overall Dimensions
,--

Oty. Inches Lb••
per

Equip. Common Name Olficia' Homenclatllle He;ght Width leng,h Weigh'

( I) *ModulatoI Warmp-up U nit *Modulator Subassembly MX-1460/FPS·s

( I) IFF Transmitter-Receiver Radar Recognition Set AN / UPX-6 I
Assembly, part of IFF IEquipment

( I) Set of W aveguides and Accesso ries None
including:

(I) Transition Plate, Magnetron to Adapter, Waveguide UG·995 / FPS-S
I
•
!

Waveguide l (0 ft 3 in.) I
I
I

(4) Flexible W aveguide Waveguide Assembly CG·537A/U r•
( I ft 4~ in.) I

I•
(I) Flex ible '\l;'aveguide1 ~'aveguide Assembly CG-537A/U I

(0 ft Sin.) I
(I) *Di,reCliorlal Coupler Section' *Waveguide Assembly CG-96 I/U

I(0 ft II V, in.)

(I) - D irectional Coupler Section" *Waveguide Assembly CG·963/U I
(0 ft s in.)

(2) Transition Uni r' Duplexer Subassembly MX-1 393/ FPS·S
(0 ft lOY. in.)

I
(2) 9o-degrce E-plane Wneguide Elbow, Waveguide UG·962/ FPS-S I,

Elbo... I
•

(2 ) 90-degre< E-plane W aveguide Elbow, Waveguide CG-994/FPS-S
Elbow

(4) *Sttaight W'aveguide *Waveguide Assembly CG-962/U
(S ft 0 in.)

(I) Straight \V'aveguide W aveguide Assembly CG-962/ U
(4 ft 6)/0 in.)

( I ) Straight Waveguide W aveguide Assembly CG-9621U
(4 ft 0 in.)

(I) Straight Wavegu ide Waveguide Assembly CG-962/U
(3 ft sv, in.)

( I) Set 01 W aveguide Hardware None
in Box

(2) *Direetional Coupler' *Coupler, Directional CU· 319/FPS-S

(I ) Set of 4 Waveguide Support> N one

( I) WaveJ;uide Support tor Tower None
Installation

None I

( 1) Instruction Book and Holder
I

I I
( I) Extension lamp None

,
I
•
i

( I) Spare Gallon of Tran sformer Oil Transformer Oil Type IOC •

(2) Test Equipmem including: N one
,

( 1) IFF Test Set (GFE ) Test Set AN/UPM·6B

( I ) Signal Generator Generator, Signal AN/ URM·64 I
9



Section I TO 31 P6-2FPSB·l

TABLE il. EQUIPMENT SUPPLIED WITH RADAR SET AN/MPS-ll (cont)

Overall D;menslGn.

Oty. Inche. lb•. I

per
Eqvip. Comm~" Name Officiol Nomenclature H.igh, Wid,h Lengrh Weigh'--

1 D1STRJBUTlO.'o1 TkAILER None 10,940
ASSEMBLY ccrwisring 01:

(I) Distribution Trailer carrying : Trailer, Van V·1I2 /MPS-ll S9 92 230 5,945

(I) .Power Distr tburion Group -Switching Group, Power Electrical I
OA-415 /Fps ·8

I(1) Expanded A Indiator (A-scope) "Indicator, Range IP-209/FPS-S

(I) • MTJ Receiver Group oRadar SOl Group OA-3SI /FPS·6

(I) *Video Distribution Group oRadar Ser Group OA-416/FPS-S

(I) *Antenna Control Unit . Control, Antenna C-1l33/FPS-s I
•

(I) Transit Case No. 20 comaing : None
I

(I) Multimeler (GFE) Multimrter AN/PSM-6

(I) Crystal Rectifier Test Set Cyrstal Rectifier Test Set TS-26SC/U
(GFE)

(I) R-I Vacuum Tube Vacuum Tube Voltmeter TS-375A/U
Voltmeter (GFE)

( I) Tube Tester (GFE) Electron Tube Test Set TV-7/U
or substitute

Tube Tester Test Set J· I77

Test Set MX·949/Ut

(I) Test Probe Traveling Detector MX-925/U

(I) Dummy Crystal None

(I) Set of Accessories None

('2) Additional Test Equipment None

(I) Oscilloscope (GFE) Tektronix Model 524D

(I) 3-in. Oscilloscope (GFE) Oscilloscope OS-sB/U

(I) Cable Reel Winder Nor;e

(I) Junction Box N one

(I) Set 01 Grounding Equipment None

(I) Extension lamp None

1 ANTENNA TRUCK ASSEMBLY None 11'5,080
consisting of:

(I) Antenna Truck carrying: M-35 Type Truck (GFE) 113 96 277 12,lIS0

(I) Antenna Rack Case, Antenna CY-16633/MPS

(I) • Antenna Group, less Pedestal "Antenna Group OA-405/FPS-S, less •!and Center Section of Pedestal, Antenna AB-294/FPS-S aod
\Reflection Support Center Section 1'1 Support, Antenna ,

Reflector AB-2921FPS-S •,,
10



TO 31 P6·2FPS8-1

TABLE II. EQUIPMENT SUPPLIED WITH RADAR SET AN /MPS-ll (cont)

Section I

Overall Dimensions

QIy. Inches lbs.
,-

Equip. Common Name Official Nomenclature Height Width length Weight

1 TOWER TRUCK ASSEM BLY None 19,300
consisting of:

( I) Tower Truck carry ing: M·35 T ype T ruck (G FE) 11 3 96 277 12,880

( I) Portable Antenna Tower Tower AB.396/ MPS

( I) Set of Tower Outriggers O utrigger, T owe r MX· 1690/MPS-1 1

(I) T ra nsit Case No.2 Lcontaini ng: N one

( I) Erection Equipment Kit, None
less A-frames

(2) A-frames, pl o Erec tion None
Equip. Kit

1 INDICAT OR TRUCK ASSEMBLY None 18,400
consisting o f :

( I) Indica tor Truck carrying: M·35 T ype Truck (GFE) 113 96 277 12,880

( I) Indicato r Rack mounting : None

(6) >PPI, less Log Plate e lnd icaror G roup AN/ GPA-1 26 , le s s
Log Plate

( I) Amplidyoe Motor-Generator PU·289/ G

( I) Pedestal and Center Section Pedestal, Antenna AB.294/FPS-8 and
of Reflection Support Cen ter Section of Suppor t, An tenna

Reflector AB. 292/ FPS-8

I POWER PLANT G ROU P N one 19,500
consisting of : (No. I)

19,400
( No.2)

(I) Power Truck No. 1 carrying : M·35 T ype Truck ( GFE) 113 96 277 12,880
.

(I) Power U nit N o .1 Genecaror Set, Diesel Engine T ype

.
(I) 'Power Conrro l Box >Switchboard, Power SB.245/ FPS-8

( I) Power Truck No. 2 carrying : M·35 T ypo Truck 113 96 277 12.880.

(l)
.

Power Unit No.2 Generator Set, Diesel Engine
Type MB-3

1 SHElT ER G ROUP N one 20, 100
consisting of : (No_ 1)

• 18,600
(No.2)
17,900

(No. 3)

(3) Shelter Truck No. I M-35 T ype Trucks (GFE) 125 96 277 12,880
Shelter Truck N O. 2, and 133 96 277 12,880
Shelter Truck N o. 3 carrying: 128 96 277 12,880

Changed 15 Apr; I 1969 11
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Section I TO 31 P6-2FPS8-1

TABLE II. EQUIPMENT SUPPLIED WITH RADAR SET AN/MP5-11 (cont)

I

OvenJI Dimensions

Qty. IIlCItes Lb•.
pet'

Equip. Common Nome Official Nomenclature Heigl" Wiclth length Weight

(I) Operations Shelter, less Shelter, Electrical Equipment S-94/MPS-ll,
Electrical System less Shelter Electrical System

(1) Maintenance Shelter, less Shelter, Electrical Equipment S-94/MPS-II,
Electrical System less Shelter Electrical System

(I) Mobile Plouing Equipmeur Display-Plotting Board Group
consisting of : OA-567/MPS-ll

(I) Plotting Board Plotting Board. PT·I99/MPS-ll Radar Data 95 89Y, 46
(deep)

(I) Data Board Display Board, PT-2oo/MPS·ll Radar Data 87 24 47y'
( deep)

(I) Plexiglas Carrying Case Case, CY·1488/MPS-II Plotting Set 45 5 92 *386

(I) Transit Case CaS<', CY·1489/MPS-ll Plotting Set 20 18 89 *295

(I) Accessories None

(I) Set of Shelter Furniture and None
Equipment. including:

(I) Supply Cabinet None

(4) Folding Maintenance Stools Stool, Folding Legs FN·76/MPS

(16) Folding Chairs
Chair, folding ~ (to be supplied by using
activity organization).

(2) Utility Blowers None

(3) Space Heaters and Accessories None

(2) 15-pouod CO' Fire None
Extinguishers

1 SPARE PARTS TRUCK None 17,100
ASSEMBLY consisting of:

(I) Spare Pans Truck carrying: M-35-Type Truck (GFE) 113 96 277 12,880

(2) Maintenance Bench Table, Radar Maintenance FN·72/MPS-ll

(4) Transit Cases No. I through None
No.4, containing:

(4) Magnetron Magnetron Type QK-358

(13) Transit Cases No.5 through None
No. 17, containing:

(I) Set of Equipment Spares None

(I) Transit Case No. 22 None
containing cables

(3) Transit Cas ~s No. 23 through None
No. 25, containing:

(2) Electrical System for None
Operations and
Maintenance Shelters

• Gr.... weight

12 Changed 25 November 1966
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T.O. 31 P6·2FPS8-1 Sect ion I
Paragraphs 1-3S to 1-38

TABLE II. EQUIPMENT SUPPLIED WITH RADAR SET AN /MPS-ll (ca nt)

Ov erall Dimens ions
Qrr·

Inches Ibs.per
Equip . Com mon Nam e Official Nom en rloture Heigh t W idth Length Weig ht

( I) Set of Shelter Grounding None
Equipment

( I) T ransit Case N o . 26 None. .
coutarrung:

( I) IFF Coder (G FE) Cod e Coord inator K Y·;4/GPX
«o IFF Control Boxes (G fE) Sw itch Box SA-2.W/G PX
(I ) Transi t Case N o. 27 N one. .

co nrarm ng:
«(,) I.og Plate fo r PPJ

I Wa"-eg uide Adapter U G-99 5/FPS-8 and W'aveguiclc Assembly CG"'53 7A / U are connected fo r transit.
:! A D rrecrion Coup ler CU- 319/FPS-8 is in stalled on both \X'a"eg-uide Assembly CG -9(Jl / U and W avcguidr- Assembl y CC ·9Vi / U for

transi t ,

" T he two Duplcxcr Subassem bli es i\lX- B 93/fPS-8 arc ins ta lled on the transmirre r unit fo r transi t.
t J\l V-949 / U used only if TV-7/ t) is used .

TABLE III. INSTRUCTION BOOKS AND PARTS CATALOGS

Publication
Numb er

T .O . .11 p(,·2FPS8·,

T .O. .HP(~2FPS8·2

T.O. 3 Ip (,· 2F PSS·3

TO. .\ I p6·2fPS8·4

T O. 3I P6 ·2FPS8·6 1

TO. 31P(,·2 FPS8·(,.j

T .O. .\ I P(,-2FPSS.7 1

T.O. 3 IP(,·2 FPSS.74

T .O. .\ 1P (,·2FPS8 ·94

Hand book O pera ting Instruc tions.
Radar SCI AN /FPS-8 and Radar
Set AN/ "'IPS· I I.

Ha ndbook Se r v ice I ns t r uct io ns ,
Radar Sets AN /FPS·S ami AN /
MPS- I I.

H andbook Overhau l Inst r ucuons,
Rada r Se t AN /FPS·8 and Rad..r
Se t Al'.· / M PS· II.

Hluvrra rcd Parts Breakdown. Ra dar
Set AN/FPS·8 and Rada r Se t AN /
MpS-11.

O peration and Service Instructi ons,
Radar D isp lal' Boa rd. T ype PT ·
182/FPS-8.

Illustrated Parts Bn ..-akdown , Radar
D ata D isplay Board, T ype PT·
182/fPS·8.

Operat ion and Service Inst r uct ions.
Hadar D ata Plott ing Board, T ype
PT·183/FPS·8 .

Jf lustra red Parts Breakdow n, Radar
Dat a Plon ing Board , T ype PT
ISVFPS·S.

Spare Parts li st, G ro und Radar Sers
AN /FPS·8 and AN /MpS· l I.

Publication

N um b er

T.O . 3 IP(,·2FPSs - IU·i

1'.0 . 3 IP(,·2 FPS8-1 25

TO. 31P6·2FPS8-1 35

T .O . 5 I P(,· 2FPS8- 1·(,

1'.0. .\I P(,· l J\1 PSI I·11

1'.0. 3 IP(,·2 l\IPS11·21

T .0. \IP6· 2J\1PSII· '5 7

TM 9-8 19

1'''1 9- IR 19

L.O. 9-819

SL·G742

Tit le

Hlustrated Pans Breakdown, An til"

T owe r Ext ension AR-3 16/ FPS-8 .

H and boo k lnsta lla rion Ins tru, rions,
A rtt i(' T ower Extension :\ B-5 1C,!
fPS·R.

H andbook Ins tall a tion Inst ru c- tio ns.
TO\\ N AR<W7/FPS-R (Temperalc)

H andbook Insral fa rion Instr uctions.
T ow er AR-.\ 13/FPS-s ( .\ rn it-) .

H and book O pera tion and Service In
crrucr ions - Trai le r. Van \' -112/
MPS-I I ; Trai ler, Van \'·s~ /j\.lPS .

IIA : Trailer, Van v.i P' /I\ I I'S- 11
and T rai ler, Van V- IO(l/l\lPS- I IA .

Handbook Operation, Se rvice. and
Repa ir Ins troc t ions -c- Shel ter, Elcc.
tri ra l Equ ipment S-l)--i/ M PS· l1 and
Shelter. El ectrical Eq uipment S
9 5/ .\ 11'5 · 11.

Standard Installa t ion Instructions,
Hadar Set AN /MPS-I I ( Fixed
Ve rsio n w i th T owe r AB -,l, ()7 /
FPS ·R) .

O per.u inc Hand boo k for Trucks.

M aintenance H andbook for T rucks.

Lubricntio n O rder fo r T rucks.

Parts List fo r T rucks.

1-35. FUNCTIONS OF THE MAJOR SYSTEMS.

(See figure 1-7.)

1-36. Radar Sets AN/FPS·S and AN/MPS.ll are iden
tical with respecc co electronic components and functions .
Consequently, the following discussions are appl icable to

bo th. Each set is divided in to six major systems: modul a
to r, transmitter, antenna, receiver, video an d power. Each
system is considered in terms of its function 10 the rada r
set regacdless of the phvsica I location of its components.

Changed 30 September 1959

1-37. The sys tem trigger pulse of the radar system is
usually generaced by the trigger generator located within
the ./111'1 receiver group. An alternate trigger generator
located wi thin the "ideo distribution unit is used when
the radar set operates without the J\lT( receiver group,
el1US providing a "standby trigger". The outputs of both
trigger generators are iden tical ,

1- 38. The ou tputs of the trigge r generator in use pro·
" ides two triggers whose cha racteristics are identical:
pu lse width, approximately 2 microseconds; pluse ampli-

13



Section I
Paragraphs 1-39 to 1-42

TO 31 P6·2FPS8-1

T RA NSM I T ..

TRIGGER TRI GGER r-l
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GENERATING MODUL ATOR TRANSM I TTER
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•
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Figure 1-7. System Block Diagram

tude, approximately + 50 volts; repetition rate, 360 PI's.
One trigger (pre-trigge r) occurs 12 .4 microseconds
before the ocher (delayed trigger) . If requi red, this
time may be changed to 37 microseconds by means of a
sing lc circuit cha ng e. Eithe r triggcr may be selected for
use as the radar sp tem trigger. T he selection of the
trigger, however, is determined by IFF equipment opera
tional requirements.

1-39. MODUL ATOR SYST EM. T he modulator system
is actua ted by the 360. pps system trigger, the amplitude
of which is amplified to + 550 volts, The mod ulator
delivers to the transmitting system a 13.5-kv pulse which
has a pulse width of 3 microseconds.

1-40. T RANSM ITrER SYSTEM. T he mod ulato r pul se
is de livered to the magnetron oscillator of the trans
miner system to produce the required high-power trans
mi tted signa l. The r-f oscillations occur in the L-ban d
( 1280 to 1350 mc) and arc cont inuous during the appli
cation of each 3-microsecond modulator pulse. T he peak
power generated by the tra nsmitter system is one mega
watt. T he r-f signa l is delivered via a waveguide, th rough
r-f transmission components (power monito ring and

14

duplexing) to the antenna system. The waveguide is
kept warm an d dry by means of a heater and blower in
the antenna pedestal. This ensures satisfactory operation
at the high power level required by this equiprnenr,

1- 41. A:'.ITENN A SYSTEM. T he an tenna svsrem con-,
sists of a parabolic reflector with associated waveguide
fee d elements and rotating joints, Drive mechanisms
are provided to direct the reflector through its area of
search. In actual operation, the d rive mechan isms are
remotely controlled by a servo system.

1- 42. T he output of the transmitter is applied to the
an tenna th rnugh a duplexer which permits the use of a
single antenn a for transmitted and received signal s. T he
radiation pattern of the antenna beam is 2-I/ l'degrees
wide in azimuth and 9-degrees wide in elevation at half
power poi nts. T he power distribu tion from + 9 to + 30
degrees follows a cosecan t-sq uared function. Antenna
rotation about the azimuth axis, either clockwise or coun
terclockwise, is contro lled remotely from the opera tion
center. T hree principal types of operation are provide d:
manual rotation, 360-degree azimuth scanning, and au to
matic sector scanning. These opera tions are con trolled
from the antenna control unit. Manual rotation is accom-
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Figure 1-8. Modulator Group OA-414/FPS·8 or OA-414A/FPS-8

1-45. NORMAL RECEIVER SYSTEM. The i-f signals
are amplified and detected in the normal receiver system
and the resultant video signals are applied to the video

are

to provide
The local
pulse

in the signal mixer
frequency) signals.

transmitted

echo signals are mixed
3D·mc i-f (intermediate
oscillator and a sample of the
mixed in the coho frequency mixer to provide a coho
lock pulse to the l\ITI receiver, and an afc reference sig
nal to the afc loop.

plished by a hand-wheel (located on the antenna contro l
unit) causing synchronous rotation of the antenna.

1-43. RECEIVER SYSTEM.

1-44. The receiving system of Radar Sets AN/FPS-S
and AN/MPS-ll provides simultaneous operation of the
normal (non-M'I'I} receiver system and the MTI receiver
system. The echo signals received at the antenna are
passed through waveguides and enter the receiver system
via the duplexer. The local osci llator (sralo] and the
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1-59. MODULATOR SUBASSEMBLY MX-1386/
FPS-8. Modulator Subassembly MX-1386/FPS-8 (pulse
unit) houses the modulator tube chassis and pulse form
ing network. The output of the pulse forming network
is a 13-kv, 3-microsecond flat-topped pulse which is
applied to the pulse transformer of the transmitter unit.
(See paragraph 1-72.) In normal operation, the pulse
unit is mounted on the charging unit.

1-59A. MODULATOR SUBASSEMBLY MX-1961/
FPS-8. Modulator Subassembly MX-l%I/FPS-8 (pulse
unit) is the same as Subassembly MX-1386/FPS-8 except
that Modulator Subassembly MX-1388/FPS-8 (modula
tor tube chassis) is replaced by Modulator Subassembly
MX-1962/FPS-8. See paragraph 1-60A.

1-60. Modulator Subassembly MX-1388/FPS-8. (See
figure 1-9.) Modulator Subassembly MX-1388/FPS-8
(modulator tube chassis) is a part of the pulse unit used I
with modulator group OA-414/FPS-8. The modulator
tube chassis is plugged into the pulse unit and may be
replaced as a unit. A second modulator tube chassis is
plugged into a modulator warm-up unit (Modulator Sub
assembly MX-1460/FPS-8, not part of the modulator
group) and kept in standby condition: thus, when re
placing a modulator tube, radar operation need not be
discontinued during the modulator tube warm up period.

Revised 1 December 1957

1-54. MODULATOR GROUP OA-414/FPS-8 or OA-
414A/FPS-8. (See figure 1-8.)

1-55. Modulator Group OA-414/FPS-8 or OA-414A/
FPS-8 (modulator group) supplies a 13.5-kv, 3-micro
second modulating pulse to the pulse transformer in the
transmitter unit. The modulator, in turn, is actuated by
the 550·volt trigger applied from the trigger amplifier.
The trigger amplifier is functionally a part of the modu
lator but is housed in the transmitter unit (paragraph
1-74).

1-56. Modulator Group OA-414/FPS-8 consists of
Modulator Subassembly MX-1387/FPS-8 (charging
unit), Modulator Subassembly MX-1386/FPS-8 (pulse
unit) and Modulator Subassembly MX-1388/FPS-8
(modulator tube chassis). Ventilation for the modulator
is provided by a blower located at the upper right side
of the pulse unit (figure 1-9).

1-56A. Modulator Group OA-414A/FPS-8 is the same
as Modulator Group OA-414/FPS-8 except that Modula
tor Subassembly MX-1386/FPS-8 (pulse unit) is replaced
by Modulator Subassembly MX-l%1/FPS-8 and Modu
lator Subassembly MX-1388/FPS-8 (modulator tube
chassis) is replaced by Modulator Subassembly MX
1%2/FPS-8. See paragraphs 1-59A and 1-60A.

1-57. The two cabinets (units) of the modulator group
contain standard resonant charging and modulator tube

• •crrcuits.

1-58. MODULATOR SUBASSEMBLY MX-1387/FPS
8. Modulator Subassembly MX-1387/FPS-8 (charging
unit) receives the 13,000 volts (13,500 maximum) from
the modulator power supply. The charging unit is deck
mounted and provides mounting facilities for the pulse

•unit.
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1-50. DESCRIPTION OF COMPONENTS.

system for subsequent display on the plan position indi
cators.

1-51. The functions of the major groups of the radar
system are discussed in paragraphs 1-52 through 1-199.

Note

Each group and component is introduced by its
official name and service designation. The com
mon name of each group and component is
placed in parentheses following the service des
ignation. With the exception of the introduc
tory paragraphs, common names only are used
to designate the units.

1-46. MTI RECEIVER SYSTEM. The MTI (moving
target indicator) system enables the radar set to dis
criminate between moving and fixed targets. Fixed-target
(ground clutter) return signals are cancelled, while
moving-target return signals are displayed on the plan
position indicators. Before application to the PPI's, nor
mal and MTI receiver signals are mixed by a video mixer
circuit. This allows the operator to select MTI signal
(moving target only) displays to any range up to 150
miles. Normal receiver signals (moving and fixed targets)
appear beyond the selected range.

1-47. VIDEO SYSTEM. The video system provides an
expanded type-A indicator and six identical PPI indica
tors for video presentation. In the actual tactical situa
tion, however, the A-scope is used primarily as a test
scope and, as such, is located near the MTI receiver group.

1-48. The PPI indicators display target echoes and IFF
(beacon) signals on 12·inch cathode-ray tubes. Range
marks appear as concentric circles at lO-mile intervals
with every fifth mark (50 miles) intensified. Angle marks
appear as radial lines at lO-degree intervals with every
third mark (30 degrees) intensified. Controls are pro
vided to delay the start of the oscilloscope sweep. Thus
target ranges up to 225 nautical miles are presented
under conditions similar to those of short target ranges.

1-49. POWER SYSTEM. Primary power supplied to
the Radar Sets is 3 phase, 60 cycle, 120/208 volts. In
normal operation, power may be obtained from a com
mercial source or diesel generator sets. Two bus networks
are required to carry the system load between the radar
power input at the power control box, normally located
at the radar set power buildings; and the power distribu
tion point at the power distribution unit, normally lo
cated at the radar set operations site.

1-52. MODULATOR SYSTEM.

1-53. The modulator system is composed of the follow-
•109 groups:

Modulator Group OA-414/FPS-8 or OA-414A/
FPS-8

Power Supply Group OA-412/FPS-8 or OA
412A/FPS-8
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Figure 1-9. Modulator Group OA·414 /FPS-8, Upper Section, Interior View

O A-o r
furnishes

Power Sup p ly G roup OA-4 12/ FPS-8
(modulator power supp ly group)
de to the modulator. Primary power sup

to the modula tor power supp ly is a -'-phase, 60
voltage, variable from 0 volts CO 208 volts. The

power is received froIII the fil ament transformer unit of
the power distribution g roup.

1-62.
4 12A/ FPS.8
high-v'oltage
plied
cvcle,

1-61. POWER SUPPLY GROCP OA-412/FPS-8 or
OA-41 2A/FPS·8. (See fi gures 1-10 and I-lOA.)

Modu-whennot used
used.

T he
lator

modulator warm-up unit is
Grou p OA-41 4A/FPS·8 is

1-6oA. MODULAT OR SUBASSEM BLY MX-1 962/
FPS-8. ( See figure I- ,)A. ) Modulator Subassemb ly ~IX

1962/ FPS-8 (modulator tube chassis) is a part of the
pulse uni t used with Modu lator G roup OA-414A/FPS-8.
The modulator rube chassis contains two modulator tubes,
one of which is operating and the other in standby. In the
event of modula tor tube failure, th e sta ndby tube can be
placed in o pera tion by throwing a switch on the chassis.
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Figure J-9A. Modulator Group OA-4J4A!FPS-8, Upper Section, Interior View

Power

a

Supp ly
supply) consist s of

:'I-p hase, 60.cycle,
the filter units is 13.000 volts
unregulated.( 13,500

FPS·8 (filter unit) . Except for the use of a single filter
two separate units, this modulator power

is the same as Power Supply Group OA·
unit instead of
supply group
412/FPS·8.

1-64. POWER SUPPLY PP-8GO/FPS-8.
PP·860/FPS·8 (modulator power
full -wave rectifiers opera ting f rum
a-c source. The o utput to

volts ma ximum) ,

1- ·63. Power Supply Group OA.412/FPS.8 consists of
Power Supply PP·860/FPS-8 (modulator power supply),
Direct Current Power Filter F-186/FPS·8 (filter unit No.
I) and Direct Current Power Filter 1'.185/FPS·8 (filter
unit N o. 2) . Ventilation is provided by a blower located
at the front and in the cen ter of th e modulator power

supp ly.

I-G.'IA . Power Supply Group OA.412A/fPS·8 (figure
1-10/1) consists of Power Supply PP·860/FPS.8 (modu
later power su pply) and Direct Current Filter 1'·308/

Revised 1 December 1957 17
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Figure 1-10. Power Supply Group OA-412IFP5-S

of

(See

Control

•transnutter

•consists

of•consistssystem

TRANSMlnER SYSTEM.1-67.

1-71.

1-69. TRANSMITTER GROUP OA-413/FPS-8.
figure 1-11.)

1-68. The transmitter
Group OA-413/FPS-8.

output of the modulator power supply and feeds it to the
modulator group. The filter unit is mounted on the mod
ulator power supply.

1-70. Transmitter Group OA-41 3/FPS-s or (transmitter
group) generates high-power x-i pulses when modulated
by the 13.5·kv modulator pulse.

Transmitter Group OA-413/FPS-8
Radar Transmitter T·370/FPS-8 or Radar Transmitter
T-370A/FPS-8 (transmitter unit) , Transmitter

used
filters the

CURRENT FILTER F-308/FPS-8.
Current Filter F·308/FPS-8 (filter unit) ,

Supply Group OA-412A/FPS·S,

1-65. DIRECT CURRENT POWER FILTER F-186/
FPS·8. Direct Current Power Filter F.186/FPS-8 (filter
unit No.1) , used with Power Supply Group OA-412/
FPS-S, filters the output of the modulator power supply
and feeds it in series to filter unit N o.2. Filter unit N o.
1 is mounted on the modulator supply,

1-66. DIRECT CURRENT POWER FILTER F-lS5/
FPS·8. Direct Current Power Filter F.185 /FPS-8 (filter
unit No.2), used with Power Supply OA·412/FPS·8, is
identical to filter unit No. 1 with regard to function and
dimensions. The output of the unit is fed to the modula
tor. Filter unit N o.2 in normal operation is mounted on
filter unir No. 1.

1-66A. DIRECf
Direct
with Power

IS Changed 30 September 1959
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Figure I-II . Transmitter Group OA·413 /FPS·8
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Figure 1-12. Antenna Group OA-405/FPS-8

C-1l 30/FPS-S (transmitter control) and Trigger Ampli
fier AM-731/FPS-S (trigger amplifier).

1- 72. RADAR TRANSMITTER T- 370/FPS·s or
T-370A/FPS·S. Radar Transmitter T-370/FPS·s or
T-370A/FPS-s (transmitter unit) produces oscillations in
the 12S0-1350-mc range when fired by the 3-microsecond
modulator output. The modulator pulse is applied to the

1-73. TRANSMITTI:R CONTROL C-1l30/FPS-S.
Transmitter Control C-1130/FPS-S (transmitter control)
provides controls to tune the operating frequency of
the magnetron, and adjust the high-voltage modulator
output to the transmitter. The transmitter control is
mounted within a drawer on the left side of the trans
mitter unit cabinet.

pulse transformer which is housed in the transmitter unit.
The pulse transformer steps up the voltage from 13.5 kv
to 53 kv and applies it to the magnetron. The magnetron
r-f output to the antenna system has a peak power level
of approximately one megawatt. The transmitter unit is
deck-mounted within a metal cabinet. The magnetron is
cooled by a blower which is located at the upper rear of
and to the right of the transmitter unit cabinet.

in later
replace-

Radar

Note

Transmitter, T-370/FPS-S (transmitter
unit) has been mechanically modified
production to facilitate removal and
ment of the magnetron. Transmitter groups
containing these improved transmitter units are
designated Transmitter Group OA-413A/FPS-s.

20 Changed 30 September 1959



I-S1. ANTENNA REFLECTOR SUPPORT AB.292/
FPS·8. Antenna Reflector Support AB.292/FPS-S (reflec
tor support) is mounted on the antenna pedestal and
provides the mounting facility for the reflector•

t · '

'.' l

•
. . '

"

-. ~,••• '0 '

•

.'" ,", ~:i:r
"".,,,' "~: '

":' .: '

. . "'-_._-....~.~ ~..... -

.. . - , ' "

...

Section I
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Antenna Reflector AT-3S6/FPS-8 (reflector)
Antenna Reflector Support AB-292/FPS·S (reflector

support )

Antenna Horn AT-396/FPS-S (feed horn)

Waveguide Assembly CG-1009/FPS.S (waveflex)

Waveguide Assembly CG·lOlO/U (straight wave-
guide)

Elbow Waveguide UG-9S4/FPS·S (elbow wave
guide)

Antenna Horn Support AB.293/FPS·S (feed horn
support)

Antenna Pedestal AB-294/FPS-S (pedestal)

Figure '-'4. Antenna Control C-"33/FP5-8,
'nterior View

I-SO. ANTENNA REFLECTOR AT·3S6 /FPS·S.
Antenna Reflector AT·3S6/FPS-S (reflector) focuses the
radar and IFF transmitted signals in a directional beam
and directs target echoes to the antenna horn. The
reflector is parabolic and designed for an effective fre·
quency range of 900 to 1130 me and 1280 to 1350 me.

..

TO 31 P6-2FPS8·1

.. - -, -

- ' - -

1-7S. ANTENNA SYSTEM.

1-76. The Antenna System consists of Antenna Group
OA-405/FPS·s (antenna), Antenna Control C-1133/
FPS-8 (antenna control unit) , and the amplidyne, Motor
Generator PU·2S9/G.

1-77. ANTENNA GROUP OA.405/FPS-S.
(See figure 1-12.)

1-7S. Antenna Group OA-405/FPS-S (antenna) radi
ates the transmitter r-f output which is fed through
the duplexers in the receiver rf group and through the
waveguide assembly. The returned echo signal is fed to
the receiver system through the duplexer and T-R
cavity in the receiver rf group.

1-79. Antenna Group OA-405/FPS-S consists of the Iol
lowing units which are illustrated in figure 1-12:

Figure '-'3. Antenna Conlro' Co, '33/FP5-8

1-74. TRIGGER AMPLIFIER AM-731/FPS·S. Trigger
Amplifier AM-731/FPS-S (trigger amplifier) provides
the 550-volt driving pulse that triggers the modulator.
The trigger amplifier receives the system trigger from
the video distribution group, amplifies the trigger from
50 volts to 550 volts and applies it to the modulator
group. The unit is located within the drawer at the right
of the transmitter control.

...- .
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Figllre 1-15. Amplidyne Motor-Generator

1-82. ANTENNA HORN AT-396/FPS·8. Antenna
Horn AT·396/FPS-8 (feed horn) is a dual unit that
independently radiates and receives radar and IFF sig
nals. Both signals are applied independently to the
antenna system and are terminated at the feed horn.
Radar energy is horizontally polarized in the antenna
horn and IFF energy is vertically polarized. The wave
guide elements terminating at the feed horn comprise
Waveguide Assembly CG-1009/FPS-8 (waveflex) , Wave·
guide Assembly CG-IOlO/FPS-8 (straight waveguide) ,
and Elbow Waveguide VG-984/FPS-8 (elbow wave
guide).

1-83. ANTENNA HORN SUPPORT AB·293/FPS·8.
Antenna Horn Support AB.293/FPS-8 (feed horn sup
port) provides mounting facilities for the feed horn.
The feed horn suppor t consists of a tripod frame with
adjustable legs.

1-84. ANTENNA PEDESTAL AB.294/FPS·8. Antenna
Pedestal AB.294/FPS·8 (pedestal) provides mounting
support for the rotating assembly of the antenna. The
following units are mounted within the pedestal:

Antenna drive motor
Dual rotating joint
Main drive gear box
Driving ring gear

Selsyn gear box, containing two transmitting syn·
chros and three azimuth mark commutators.

Main shaft and bearing assembly
Slip ring and brush assembly

Junction box
A heater is provided at the pedestal to supply warm air
that is blown into the waveguides for drying purposes.
Four studs are provided to mount the pedestal on a
tower specifically designed for the radar set.

1-85. ANTENNA CONTROL C-1l33/FPS-8
(See figure 1-13.)

1-86. Antenna Control C·1l33/FPS-8 (antenna control
unit) controls the azimuth position or rotation of the
antenna reflector with respect to speed and direction of
rotation in either manual, automatic rotation, or auto
matic sector scan operation. The antenna control houses
the servo amplifier. A blower is located in the center and
to the right of the unit. The antenna control is located
near a PPI scope in the operating building.

1-87. AMPLIFIER POWER SUPPLY. (See figure
1-14.) The amplifier power supply (servo amplifier) has
an error voltage input which is amplified by the servo
amplifier and subsequently applied to the control field
of the amplidyne.
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1-88. AMPLIDYNE.
(See figure 1-1 5.)

1-89. Motor-Generator PU-289 , G ( amplidyne), in ef
fect, amplifies the servo amplifi er output and supplies a
corresponding doc input to the drive motor antenna
pedestal. This causes the antenna to turn to the desired
azimuth position. The arnplidyne is driven by a 3-phase
induction motor operating from a 208-volt, 3-phase, 60
cycle source.

1-90. RECEIVER SYSTEM.

1-9 I. The receiver system consists of the following
groups:

Recei ver Group OA-41 7/FPS-8 (receiver
r-f group)

Radar Set Group OA-381 /FPS-8 (MTI
receiver group)

1-92. Recei ver Group OA-41 7/FPS·8 (receiver r-f
group) houses the t-I system components common to
both the normal and MTI receiving systems. It con
tains duplexing circuits, an r-f amplifier, afc (automatic
frequency control) and stalo (stable local oscillator)
circuits to convert the received r-f signal into a 30-mc
i-f (intermediate frequency) signal. The resulting i-f sig.
nal is amplified by a preamplifier prior to being coupled
to the normal recei ver located in the video distribution
group, and the MTI receiver group. In addition, the
receiver r-f group contains a power monitor circuit for
maintenance power measurements and a noise source for

• •maintenance receiver measurements.

1-93. Radar Set Group OA·381 /FPS·8 (MTI recei ver
group) provides the radar sets with MTI receiver facili-

•lICS _

1-94. RECEIVER GROUP OA-4l 7/FPS-8
(See figure 1-16.)

1-95. Two paths (figure 1-7) are provided by the
receiver r-f unit: the signal path, which supplies target
echoes at an intermediate frequency to the normal and
MTI receivers; and an afc loop which provides an i-f
coho lock pulse for the MTI receiver and an afc lock
pulse for the afc loop. The target echo signals are applied
to the r-f amplifier and signal frequency mixer in series.
The stalo output is also applied to the signal frequency
mixer. The output of the signal frequency mixer is 3 30
mc i-f signal which is amplifi ed in the signa l i-f prearnpli
fier and then app lied in parallel to the normal and MTI
receivers. The coho lock pulse is obtained from the coho
coupler and is mixed with the stalo output in the coho
frequency mixer to provide a 30-me intermediate fre
guency. The output of the afc mixer is applied through
the coho afc preamplifier to the afe which maintains the
sta lo at its proper frequency, and to the MTI receiver.

1-96_ Receiver Group OA-4 17/ FPS·8 (receiver r-f
group) consists of Radar Recei ver R·524 -FPS-8 (receiver
r-f unit] and Power Supply PP-862/FPS·8 (receiver r-f
grollp power supp ly) . The power supply drawer is
shock-mo unted within the power supply cabinet which
is mounted on the deck. The recei ver r-f unit is mounted
on top of the power supply cabinet.

24

1-97. RADAR RECEIVER R·524/FPS-8
(See figures 1-17. 1-18 and 1-19).

1-98. Radar Receiver R-524/FPS-8 (receiver t -i unit)
consists of the following units which are illustrated in
figures 1-17, 1-18 and 1-19.

Duplexer CU-321/FPS-8 (duplexer)

Duplexer CU-320/FPS-8 (T.R cavity)

Power Supply PP-863/FPS-8 (keep-alive power sup
ply)

Radio Frequency Amplifier AM·732/FPS-8 [r-f am
plifier)

Frequency Mixer Stage CV.252/FPS-8 (who fre
quenc), mixer)

Frequency Mixer Stage CV-252/ FPS-8 (signal fre
quency mixer) "

Intermediate Frequency Amplifier AM -733/FPS-8
(signal i-f preamplifier)

Variable Attenuator CN-I 96/FPS-8 (coho coupler)
Radio Frequency Oscillator 0-171 /FPS-8 ( stalo)

Intermediate Frequency Amplifier AM-734/FPS-8
(coho afc preamplifier)

Receiver Control C-1092 /FPS-8 (afc)
Signal Generator SG-67/FPS-8 (noise generator)
Pulse Generator SG-68/FPS-8 (pulse generator)
Radio Frequency Monitor ID-340/FPS-8 (power

monitor)

1-99. Two local control panels are mounted on the
left side of the receiver r-f unit (figure 1-1 7). The
upper control panel provides controls to rune the mag
netron, adjust the gain of the recei ver, and actuate the
noise generator_ A meter and switch are avail able to

measure T·R tube current and crystal current. A magne
tron frequency meter is provided to monitor the magne
tron frequency. A switch is provided on the panel to

transfer control between the local and remote control
panel. The lower control panel mounts sralo controls, a
stalo cathode current meter, a video test jack, and
switches that control the tuning o f the r-f amplifier and
the T -R rube. Alternate, or remote control panels are
available at the video distribution group.

1-100. Duplexer CU-321 /FPS·8. ( See figure 1-1 8.)
Duplexer CU·.UI /FPS-8 (duplexer) is a polarization
shift t)'pe duplexer which effectively switches the antenna
to the transmitter during pulse transmission, and 10 the
receiver during the interval between transmitted pulses.
A sample of the transmitter output is taken from the
duplexer by Variable Artenuator CN-I96/FPS.8 (coho
coupler) and coupled through the coho mixer. The
sampled pulse supp lies reference signals to the afc cir
cuits and the MTI receiver. (See paragraphs 1-109 and
1-121.) The duplexer is located at the bottom of the
receiver r-f cabinet extending along the center o f the
cabinet. \'{Iaveguide flanges arc provided at both ends of
the duplexer to permit i ts matching the adjoining r-f
components.

1-101. D UPL EXER CU-:l20/FPS-8. (See figure 1-18.)
Duplexer CU-320/ FPS-8 (T-R cavity ) operates in con
junction with the polarization-shift duplexer to attenu-

Revised 1 December 1957
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AMPLIFIER AM-734/FPS-a

Figure 1-17. Radar Receiver R·524/FPS·8
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VARIABLE ATTENUATOR
CN-t9 61 FPS-S

RADIO FREQUENCY
AM PLI FIER AM 7321FPS-B

FREQUENCY MIXER
STAGE CV-252/FPS-B

(SIGNAL FREQUENCY MIXER)

FREQUENCY MIXER
STAGE CV-252/FPS-B

(COHO FREQUENCY MIXER)

INTERMEDIATE FREQUENCY
AMPLIFIER AM-733/FPS-B

PULSE GENERATOR
SG-6B/FPS-B

SIGNAL GENERATOR
SG-671FPS-B

DUPLEXER
CU -32I/FPS-B,

DUPLEXER
CU-320/FPS-B

RADIO FREQUENCY
OSCILLATOR O-171/FPS-8

Figure J-J8. Radar Receiver R-S24/FPS-8, Control Panels Open and Screen Removed

ate the transmitted pulse in the receiving arm of the
duplexer, The cavity is on a plate mounted to the flange
of the elbow waveguide at the right side and to the
rear of the receiver rf cabinet,

1-102. POWER SUPPLY PP·B63/FPS-8. (See figure
1-19.) Power supply PP-863 FPS-B (keep-alive power
supply) maintains a negative 650 to 700 volts across

the T·R cavity. The keep-alive power supply keeps the
T·R tube in the T-R cavity partially ionized so the tube
conducts instantaneously upon the application of trans
mitted pulse. The power supply is located on the left
side and to the rear of the receiver rf cabinet.

1-103. RADIO FREQUENCY AMPLIFIER AM-732/
FPS·B. (See figure 1-1 B.) Radio Frequency Amplifier
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Figure 1-19. Radar Receiver R·524/FPS·8, Power Monitor Removed

1-105. INTERMEDIATE FREQUENCY AMPLIFIER
AM-733/FPS·8. (See figure 1-18.) Intermediate Fre
quency Amplifier AM·733/ FPS-8 (signal if preampu.

MTIandnormalme for the30mediate
•receiver

frequency of
circuits, The output of the signal mixer is

applied to the signa l if preamplifier. The signal mixer
is located at the upper-right side of the receiver rf cab-
•met.

AM·732/FPS-8 (rf amplifier) receives target echoes
from the TR cavity, amplifies the echoes and applies them
to the signal mixer. The rf amplifier is mounted on the
upper-right side and at the rear of the cabinet.

1-104. FREQUENCY MIXER ST AGE CY·252/FPS-8.
( See figure 1-18.) Frequency Mixer Stage CY-252/
FPS·s (signal mixer) mixes the returned signal from
the rf amplifier with the stalo output to obtain an inter-
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fier) amplifies the 30·mc output of the signal mixer.
The signal if preamplifier has a dual output: one out
put is applied to the normal receiver in the video dis
tribution group, the other output is applied to the MTI
receiver group. Brackets at each side of the signal if
preamplifier mount it at the upper·right side and in the
center of the receiver rf cabinet. The signal if preampli
fier is completely shielded from r·f radiation.

1-106. VARIABLE ATTENUATOR CN·196/FPS·8.
(See figure 1-18.) Variable Arrenuaror CN-196/FPS·8
(coho coupler) samples and attenuates the transmitted
pulse to a level suitable for its application into the coho
mixer. The input to the coho frequency mixer, applied
from the duplexer, is attenuated about 86 db below the
level of the transmitter pulse. The coupler is mounted
on the polarization shift duplexer.

1-107. FREQUENCY MIXER STAGE CV-252/FPS-8
(coho frequnecy mixer). (See figure 1-18.) The coho
frequnecy mixer is identical in construction to the signal
mixer. It mixes the sampled transmitted pulse from the
coho coupler with the stalo output to obtain an interrne
diate frequnecy of 30 me for the MTI coho circuits and
the afc circuits. The coho frequency mixer output is fed
to the coho-afc preamplifier. The mixer is located at the
lower-right side of the receiver rf cabinet.

1-108. Il'oTERMEDIATE FREQUENCY AMPLIFIER
AM.734/FPS-8. (See figure 1-17.) Intermediate Fre
quency Amplifier AM·734/FPS·8 (coho afc preamplifier)
receives and amplifies the 3O-mc signal from the coho
mixer, derived from mixing the sampled transmitted
pulse and the stalo output. The unit's dual output is fed
to MTI receiver group to provide a lock pulse for MTI
operation, and to the afc to provide a reference signal
for the afc circuits. The coho afc preamplifier is mounted
on a cut-out mounting plate at the upper-right side in
the front of the receiver rf cabinet.

1-109. RECEIVER CONTROL C·1092/FPS-8. (See fig·
ure 1-17.) Receiver Control C-1092/FPS·8 (afc) main
tains the stalo frequency within the range required by
the i-f circuits. The afc receives a reference signal from
the coho afc preamplifier and derives from it a servo
output voltage. The servo output is applied to the stalo.
drive motor. During afc action, the afc output voltage
causes the stalo tuning motor to tune to the proper stalo
cavity frequency. The unit is mounted in an aluminum
case in the upper·right side and in the front of the
cahinet.

1-110. RADIO FREQUENCY OSCILLATOR 0-171/
FPS·8. (See figure 1-18.) Radio Frequnecy Oscillator
O.I71/FPS-S (stalo) supplies a signal to beat with the
transmitter-pulse sample and with r-i return signals
to furnish signals at the intermediate frequency (30 me).
The dual output of the stalo is tunable over the range
of 1220 to 1400 me with fine tuning (80 me of the range)
available eirher automatically by afc action or manu
ally. Stalo controls are located at the lower control panel
of the receiver rf unit and remote control panel of the
video distribution unit. The fine tuning range is suffi-
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dent to cover the radar sets operating frequency band.
The dual outputs of the salo are fed to the signal mixer
and the coho mixer. The transmitter and stalo can be
maintained at a constant difference frequency of 30 me
-+ 50 kc by the action of the afc. The stalo is located at
the upper-left side and at the front of the receiver rf
cabinet. The stale is double shock-mounted to isolate it
from any vibration in the main cabinet.

~

1-111. SIGNAL GENERATOR SG·67/FPS-8. (See fig·
ure 1-18.) Signal Generator SG·67/FPS-8 (noise gen.
erator) provides a calibrated noise level for the measure
ment of receiver noise figures. The noise is fed through
the duplexer and the directional coupler. The noise gen
erator is mounted in an aluminum case at the lower-right
side in the front of the cabinet. Facilities are provided
for mounting Pulse Generator SG·68/FPS·8 on the noise
generator.

1-112. PULSE GENERATOR SG·68/FPS·8. (See figure
1-18.) Pulse Generator SG·68/FPS.8 (pulse generator)
generates, with the system trigger, drive pulses for the

•norse generator.

1-113. RADIO FREQUENCY MONITOR 10·340/
FPS-8. (See figure 1-17.) Radio Frequency Monitor
ID-340/FPS·8 (power monitor) provides a continuous
indication of the average peak transmitter power out
put. The power monitor is also used in conjunction
with the directional coupler to monitor reflected power
in the transmission line. The power monitor is a self
balancing, temperature-compensated bolometer bridge
that monitors pulsed s-i power in the zero to 1.5·
megawatts peak power range (zero to 1.62·kilowatts
average power range). The bolometer mount, self-bat
ancing bolometer bridge, vacuum tube voltmeter and
power supply, which make up the power monitor, are
housed in a single unit at the left side and in the front
of the receiver rf cabinet.

1-114. POWER SUPPLY PP·862/FPS·8.
(See figure 1-17.)

1-115. Power Supply PP-862/FPS-8 (receiver rf group
power supply) furnishes d-e, and a-c power for the
receiver rf group.

1-116. RADAR SET GROUP OA·381/FPS.8.
(See figure 1-20.)

1-117. Radar Set Group OA·381 /FPS·8 (MTI receiver
group) comprises the equipment in two MTI cabinets
(Electrical Equipment Cabinets CY-1183/FPS·8 and
CY.1182/FPS·8). The upper cabinet (MTI receiver cab
inet) contains Radar Set Groups OA·379/FPS·8 and
OA·380/FPS.8, each mounted in a separate drawer that
can be pulled out for servicing. Within each drawer,
the units are mounted vertically. By removing the dust
covers of each chassis, the wiring is accessible for main
tenance. The second cabinet contains Power Supply
PP-820/FPS·S. (See paragraph 1-135.) In normal oper·
arion, the MTI receiver cabinet is stacked on the power
supply cabinet. The upper cabinet is provided with six
bolts ro fasten it to the lower cabinet. Each cabinet is
provided with a blower.
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Figure 1-20. Radar Set Group OA-381/FPS-8

to a stable reference signal from one pulse period to
another. As the range of a moving target and the travel
time of the return signals do vary from pulse to pulse,
the moving target echoes show a changing phase rela
tionship to the reference signal from one pulse period
to the next. The stable reference signal is generated by an
oscillator (coho) which is synchronized with each trans-

•receiverthe MTIoperation used in
group is the technique known as coherent MTI. Since
the respective ranges of fixed targets relative to the radar
set do not vary, the time required for the transmitted
pulse to travel to these targets and back does not change
from one pulse to the next. Thus, the return signals
from a fixed target show the same phase relationship

1-118. The MTI
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Section 1
Paragraphs 1-11910 1-120

TO 31 P6-2FPS8-1

ELECTRONIC FREQUENCY
CONVERTER CV-242/FPS-S

DELAY
LINE

ATTENUATOR

, i'

.. ' .

·· INT ERM EDIATE FREQUENCY
·· AMPU FIE R AM - 6 971 FPS- S

" ".; ," ,

SIGNAL COMPARATOR
CM '-46/FPS-S

DELAY LI N E
MX-1372/FPS-8

•

...

--"

Figure 1-21. Radar Set Group OA-380/FPS-8

m irted pulse. Th issynchronizarion is ach ieved by hetero
dyning a samp le o f the transmitted pulse with the local
osc illator (sta lo ) and using this sig na l as a synchroniz
ing lock pulse. A phase detector is emp loyed to g ive a
viden ou tp u t vo ltage (termed coherent video) whose am
p litude is proportional to the phase difference between
the return sig nal and the coho reference sig na l. In the
case o f fixed target sig na ls, the coherent video pulses
repeat in polarity and amplitude from pulse to pulse. In
the case of moving target signals, the coherent video
pulses change continually in polarity and amplitude.
The coherent video signals from the phase detector are
passed through two parallel channels: one (delayed

I channel) conta ins a mercury or quartz delay line that
stores them precisely one pulse period, the other (u n
de layed channel) transmits them instantaneously. The
outputs of the two channels are applied to a cancella
tion ci rcu it. By means of this cancella tion circu it, the
fi xed target signals (those w hose polarity and ampli
tude are the same fro m one pulse period to the next ) are

30

cancelled, leaving only the moving-target signals (ca n
celled MTI video). This cancelled MTI video is co m
bined with the normal (non-M'I'I) video to permit
simultaneous observation of MTI video up to a certain
range and of normal video past that range. This com
bined video is referred to as gated video. Interfering
sig na ls picked up from nearby radars are blanked
during the interval that the interference would have
been presented on the PPI.

I-1l9. RADAR SET GROUP OA-380/FPS-8
(See figure 1-21.)

1-120. Radar Set Group OA-380/FPS-8 (lower MTI
drawer ) comprises the following units:

Amptifier-Oscitlaror AM.69S/FPS-8 (coho)
Intermediate Frequency Amplifier AM-696/FPS-8

(limiting i·f amplifier)
Sig na l Comparator CM·46/FPS-8 (phase detector )
Electronic Frequency Converter CV.242/FPS-8

(l ine driver )

Revised 30 April 1959
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TO 31 P6·2FPS8-1Section 1
Paragraphs 1-121 to 1-131

Delay Line MX-\372/FPS-S (mercury delay line),
Delay Line MX-IS60/MPS (quartz delay line) or
Delay Line MX-IS60 (quartz delay line)
Intermediate Frequency Amplifier AM-697/FPS.S

(com parator pre-arnplifier}
Pulse Generator 0-1 77/ FPS·S (test pulse generator)
Delay line atrenuator

1-l21. AMPLIFIER-OSCILLATOR AM.69S/FPS.S.
Amplifier-Oscillaror AM-695 /FPS-S (coho) is an arnpli
fier and oscillator that provides a reference against
which the return signals (from targets) can be corn
pared. Th is reference signal is synchronized in phase
with the transmitted pulse. A lock pulse derived from
the transmitted pulse is fed lO the coho at intermediate
frequency <'~O megacycles). (See paragraph 1-106.) The
output of the coho is applied to Signal Cornpararor
CM.46/FPS·S (p u lse detector). The coho is located on
the left side at the middle of the drawer.

1-122. INTERMEDIATE FREQUENCY AMPLIFIER
AM·696/I'PS·S. Intermediate Frequency Amplifier
AM-696/I'PS·g (limiting i-f amplifier) amplifies the
return signals from the signal i-f preamplifier. (See
paragraph 1-105'> These signals arrive via the rest-pulse
generator. The limiting i-f amplifier limits signals, reo
sulting in a ll i-f output not :" excess of 15 volts. The
output of the limiting i-f amplifier is sent to Sigllal
Comparator CM·46/FPS·g (phase detector ). The limit
ing i-f amp lifi er is mounted on the left side at the
middle of the drawer.

1-123. SIG N A L COMPARATOR CM-46/FPS·S. Signal
Comparator CM.46/FPS-S (phase detector) is a unit
the output voltage of which is proporrional to the dif
ference of phase between the return signal and the
reference coho signal. The output of the phase detector
(coherent video) is fed to Electronic Frequency Conver
ter CV.242/FPS·S (line driver). The phase detector is
mounted on the Iefr-rear side of the drawer.

1-124. ELECTRONIC FREQUENCY CONVERTER
CV·2421FPS·S. Electronic Frequency Converter
CV-H2/FPS-8 (line driver) combines the coherent
video (from the phase detector), the circulating trigger
(from the comparator), and the gated interference
triggers from the blanker-video mixer (see paragraph
1-13·1) and uses the combination to modulate a 9·mega.
cycle carrier generated in the unit. The modulated
carrier is then sent through Delay Line MX·1372/FPS·S

I or MX·lS60/MPS or MX-lS60. The line driverIs 10
cated on the right side of the drawer.

1-125. DELAY LINE MX-\372/FPS·S. Delay Line
MX·\372/FPS·g (mercury delay line) delays the modu
lated the 9-megacycle carrier for the pulse period. The
output of the delay line is fed to the comparator pre
amplifier. This Output, which is delayed precisely one
pulse period, is subsequently compared with the fol
lowing cycle of return signals from the undelayed
channel. The delay line is mounted across the back of
the drawer.

1' · J25A. DELAY LINE MX·IS60/MPS. Delay Line
MX.1860/MPS (q uar tz delay line) performs the same
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function as the mercury delay line (parag raph 1-125).

1-125B. DELAY LINE MX·IS60. Delay Line MX-IS60
(quartz delay line) performs the same function as the
mercury delay line (paragraph 1-125).

1-126. INTERMEDIATE FREQUENCY AMPLIFIER
AM-697/FPS·S. Intermediate Frequency Amplifier
AM-697/FPS·S (co mparator pre-amplifier ) amplifies the
modulated 9-megacycie carrier output of the delay line
to the amplitude level of the undelayed signals, and
feeds the signal to the delayed-channel amplifier (para.
graph l-\3U. The comparator pre-amplifier is mounted
on the left-rear side of the drawer.

1-127. PULSE GENERATOR O-I 77/FPS-S. Pulse
Generator 0-177/FPS·S (test pulse generator) furnishes
signals to test the MTI portion of the radar set two
conditions of test and the operating condition are
selected by the "TEST PULSE SELECTOR". Under one
condition of test (" T EST I" ), the lock pulse derived
from the transmitter pulse is used to lock the coho.
Under the other condition of test ("TEST 2"), the coho
lock pulse is generated within the test pulse generator.
In both positions, simulated fixed- target return signals
are generated to test MTI operation independently of
the test of the radar set. When the test pulse generator
is not used for testing ("OPERATE" position of "TEST
PULSE SELECTOR" switch), the coho and return
signals are fed straight through the unit to the coho
and the limiting i-f amplifier, respectively. The test
pulse generator is located on the left-front side of the
drawer.

1-12S. D UMMY DELAY LINE ATTENUATOR. The
delay line atrenuator is a passive element used by main
tenance personnel to check the attenuation of the mer
cury delay line. The unit consists of two chassis con
nected by a cable (20 inches long). Each chassis is
mounted on the side frame of the drawer, in front of
the mercury delay line.

1-129. RADAR SET GROUP OA-379/FPS-S.
(See figure j-22.)

1-\30. Radar Set Group OA-379/FPS·S (upper MTi
drawer) comprises the following two main units:

Signal Comparator CM-45/FPS·S including:
Intermediate Frequency Amplifier AM-693/FPS·S

(delayed-channel amplifier)
Intermediare Frequency Amplifier AM-694/FPS·S

(undelayed -channel ampi ifier)
Comparator - no nomenclature

Blanker-Video Mixer MX·\371/FPS·S
(blanker-video mixer)

1-\31. INTERMEDIATE FREQUENCY AMPLIFIER
AM-693/FPS-S. Intermediate Frequency Amplifier
AM·693/FPS-S (delayed-channel amplifier) is the upper
of the two chassis mounted on the right side of the
upper MTI drawer. The primary function of the de
layed channel amplifier is the amplification and de
tection of the delayed video signals, which are sent to
the comparator circuit for comparison with the unde
layed video.

Revised 30 April 1959
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TO 31 P6·2FPS8-1 Seelion 1
Paragraph 1·132

1-132. INTERMEDIATE FREQUENCY AMPLIFIER
AM.694/FPS-8. Intermediate Frequency Amplifier
AM-694/FPS-8 (undelayed-channel amplifier ) is the
lower of the two chassis mounted on the right side of

the upper MTI drawer. The primary function of the
undelayed channel amplifier is the amplification and
detection of the undelayed yideo signals, which are sent
to the comparator circuits.
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TO 31 P6-2FPS8-1 Section I
Paragraph 1-133

RADAR SET CONTR OL
C-1 132 IFPS-8

BLANKER-VIDEO
MIXER MX-138S1 FPS-8

POWER SUPPLY
pp- 8611 FPS-8

Figure J-23. Radar Set Group OA-4J6IFPS·8

1-133. SIGNAL COMPARATOR CM-4SjFPS-8. Sig
na! Comparator CM-45j FPS-8 (the comparator) has se
veral functions. It contains the comparison circuits for
video cancellation, the trigger generator circuits, the de
layed interference trigger selected circuits, the MTI test
video circuits and severa l auxiliary circuits. The cornpari
son circuit compares the delayed and undelayed video

received from the delayed and undelayed-channel ampli
fiers. The output of the comparison circuit (MTI video)
is fed to the Blanker-Video Mixer MX-1 7371 jFPS·8
where it is combined with the normal video. The com
parator also contains a trigger generator which generates
2-microsecond triggers. One trigger (system trigger) trig
gers the radar.The second trigger (pre-trigger) triggers
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TO 31 P6-2FPS8·1Section I
Paragraphs 1-134 to 1-149

the associated IFF equipment (GFE). By use of the
"SYSTEM TRIGGER SELECTOR" on the front panel,
the IFF system can be made to fire coincidentally (IFF
DELAY) with the radar or 12.4 microseconds in advance
(IFF ZERO DELAY) of the radar. By a simple wiring
change, the pre· trigger can be advanced to 37 microsec
onds.The use of trigger is governed by the IFF equip
ment requirements. Also contained in the comparator is
the delayed interference trigger selector. This circuit sep·
arates the delayed interference trigger frim the circu
lating trigger and delayed video and feeds this selected
delayed interference trigger to the blanker-video mixer.
The comparator is located on the right hand side of the
drawer.

1-134. BLANKER-VIDEO MIXER MX·1371/FPS·8.
Blanker-Video Mixer MX·1371 /FPS-8 (blanker-video
mixer) combines MTI and normal video signals by means
of an electronic switch. The range of MTI video in this
composite presentation video may be adjusted by a con
trol on the front panel. MTI video can be presented up to
150 nautical miles in range and normal video from the
end of the MTI presentation to 220 nautical miles. In ad
dition to the video switch selection, the unit incorporates
an interference blanker that blanks interfering signals
picked up from adjacent transmitting radar sets. The
MTI equipment blanks only the interfering signals
appearing in the MTI video; interfering signals appear
ing in the normal video are blanked in the interference
blanker in the video distribution group. The blanker
video mixer is located on the left side of the drawer.

1-135. POWER SUPPLY PP-820/FPS-8.
(See figure 1-20.)

1-136. Power supply PP-820/FPS·8 (MTI power sup
ply) is drawer-mounted in Electrical Equipment Cabinet
CY.1182/FPS-8 (MTI power supply cabinet). The cab
inet provides mounting facilities for the MTI receiver
cabinet. The power supply provides the necessary a-c
and doc inputs to the MTI receiver cabinet.

1-137. VIDEO SYSTEM.
1-138. The video system comprises the following
groups:

Radar Set Group OA-416/FPS-8
Indicator Group OA-99A/CPS-6B
Range Indicator IP.209/FPS-8
Plotting Equipment

Display - Plotting Board Group OA·390/FPS·8
Display - Plotting Board Group OA·567/FPS-8

1-139. Radar Set Group AO-416/FPS·8 is the video dis
tribution center of the Radar set. It houses units that
are functionally a part of the receiver system (paragraphs
1-145 through 1-151); and units that are functionally
part of the video system (paragraphs 1-152 through
1-155).

1-140. Indicator Group OA-99A/CPS-6B is the nomen
clature of each of the PPI oscilloscopes of the radar
set.

1-141. Range Indicator IP-209/FPS-8 is the expanded
A-scope for the radar sets.

1-142. Display-Plotting Board Group OA-390/FPS-8 is
the primary plotting facility for Radar Set AN/FPS·8.

1-143. RADAR SET GROUP OA-416/FPS-8
(See figure 1-18.)

1-144. Radar Set Group OA-416/FPS-8 consists of
Radar Set Control C-1132/FPS-8 (receiver and control
unit), Blanker-Video Mixer MX-1389/FPS-8 (video dis
tribution unit) , and Power Supply PP-861/FPS·8 (video
distribution power supply). In normal operation, the
video distribution power supply is deck-mounted in a
pull-out type drawer. The video-distribution unit, housed
in Electrical Equipment Cabinet CY-1227/FPS-8 (fig·
ure 1-26), is mounted upon the power supply. The
video distribution cabinet is a totally enclosed noise
tight box which provides a shock-mounted drawer for
housing the four video units. The drawer is connected
by flexible cables to the cabinet so that the equipment
may be operated while the drawer is pulled out. The
receiver and control unit is mounted on the video dis
tribution cabinet.

1-145. RADAR SET CONTROL C.1132/FPS-8.
(See figure 1-23.)

1-146. Radar Set Control C-1132/FPS-8 (receiver and
control unit) remote control panel mounts the remote
controls and metering circuits for the transmitter and
receiver circuits that are identical to those on the
receiver rf unit control panels. In addition, there are
switches for normal receiver FTC, STC, and AVNL
action. When the remote control panel is in use, com
plete transmitter and receiver operation can be main
tained from the video distribution cabinet at the radar
set operations site. The receiver and control unit includes
Intermediate Frequency Amplifier AM-622/CPS-6B
(normal receiver) which is mounted behind the front
panel of the receiver and control unit.

1-147. INTERMEDIATE FREQUENCY AMPLIFIER
AM-622/FPS-8. (See figure 1-24.) Intermediate Fre
quency Amplifier AM-622/FPS-8 (normal receiver)
receives the returned signal from the signal if preampli
fier of the receiver rf unit. (See paragraph 1-105.)
The normal receiver amplifies and detects the signals
and feeds them to the video distribution unit. (This unit
is functionally part of the receiver system.)

1-148. BLANKER·VIDEO MIXER MX.1389/FPS-8.
(See figures 1-25 and 1-26.)

1-149. Blanker-Video Mixer MX.1389/FPS·8 (video
distribution unit) consists of the following units:

Interference Blanker MX-1392 (interference
blanker)

Pulse Generator O-176/FPS-8 (trigger generator)
Range Calibrator TD-86/FPS-8 (range mark gen

erator)
Electrical Synchronizer SN-ll1/FPS-8

(angle mark generator)

--.
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TO 31P6-2FPS8-1 Section I
Paragraphs 1-150 to 1-152

INTERMEDIATE FREOUENCY
AMPLIFIER AM -622/FPS-a
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Figure 1-24. Radar Set Control C-1132/FPS-8, Drawer Extended

I-ISO. The four units of the video distribution unit
are drawer-mounted within the video distribution cab
inet. The tube sides of the units are shielded to confine
r-f noise within the cabinet. However, the tubes are
accessible through a top door of the drawer.

1-151. INTERFERENCE BLANKER MX· I 392/FPS-8,
(See figure 1-25.) Interference Blanker MX·1 392/FPS-8
(interference blanker) eliminates interference caused by
the transmitted pulses of adjacent radar sets. Blanking
signals are applied via cable from as manr as three
adjacent radars to the inrerference blanker. The inter-

ference blanker blanks normal video whenever one of
the adjacent radar transmitters fire. (MTI video blanking
is a function of the MTI interference blanker. See para
graph 1-134.) The interference blanker is located at
the bottom and at the left of the video distribution unit
cabinet.

1-152. PULSE GENERATOR 0-1 76/FPS-8. (See figure
1-25.) Pulse Generator 0-1 76/FPS-8 (trigger genera
tor) provides the radar and IFF equipment with the
s)'Stem trigger when the MTI system is inoperative. The
trigger has an amplitude of SO volts with a z-micro-
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TO 31 P6.2FPSS.1

ELECTRICAL SYNCHRONIZER
SN-/I/IFPS-8 PULSE GENERATOR
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Figure
1-25. Blanker-Video Mixer MX-1389/FPS.S, Left Side of Extended Drawer
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Section I
Paragraphs 1-153 to 1-168

TO 31 P6-2FP58·1

second pulse width. It is applied to the modulator and
video systems. The function of the trigger generator are
identical to those of the MTI system trigger generator
discussed in paragraphs 1-118. The trigger generator
is located at the top and in the front of the video dis
tribution unit cabinet.

1-153. RANG E CALIBRATOR TD.S6/FPS-S. (See
figure 1-26.) Range Calibrator TD-86/FPS·S (range
mark generator) provides range marks that occur at
intervals of 10 nautical miles. Marks occurring at 50·mile
intervals (every fifth 10-mile mark) are intensified. The
output of the range mark generator is fed to the PPI
and range scopes. The range mark generator is located
on the right side of the video distribution cabinet.

1-154_ A crystal calibrator, controlled from the front
panel of the range mark generator, permits range cali
bration.

1-155. ELECTRICAL SYNCHRONIZER SN·111 /
FPS-s. (See figure 1-25.) Electrical Synchronizer
SN·lll /FPS-S (angle mark generator) brightens the
PPI sweeps at every 10 degrees of antenna rotation. The
output of the angle mark generator is applied to the
PPI scopes. The angle mark generator is located at the
left-rear and at the top of the video distribution cabinet.

1-156. POWER SUPPLY PP-861 / FPS·S.
(See figure 1-23 .)

1-157. Power Supply PP-S61 /FPS-S supplies operating
voltages to the video distribution unit. The power supply
cabinet is deck-mounted and provides mounting facifi
ties for the video distribution unit. Ventilation for the
unit is provided by a blower located at the upper left
side and at the rear of the unit.

I I-ISS. INDICATOR GROUP AN/GPA-126.

1-159. Indicator Group AN / GPA· 126 ( plan posi tion I
indicator) provides facilities for viewing video signals
and IFF responses. Calibration marks are presented
which enable the PPI operator to determine the range
and azimuth of targets viewed. Radar Set AN/FPS·8 has
provisions for the simultaneous operation of up to seven
plan position indicators. An alternate arrangement
provides six PPJ's and a video mapping unit (GFE).

1-160. Plan position indicator AN/GPA-126 is con
tained in T.O. 3 1P 1· GP A126-2.

1-161. thru 1-165. Deleted

1-166. RANGE INDICATOR IP-209/FPS·8.
(See figures 1-29 and 1-30.)

1-167. Range Indicator IP-209/FPS·8 (A.scope) pro·
vides for the display of target echoes up to a range
of 200 nautical miles. The unit is primarily used as a
test oscilloscope employing either internal or external
synchronization. The indicator comprises the following
components which are illustrated in figures 1-29 and
1-30.

•
Power Supply PP·864/FPS·S (low voltage power

supply)
Direct Current Power Filter F.187/FPS-S (low volt

age power supply filter)

Power Supply PP-S65/FPS·8 (high voltage power
supply)

Video Amplifier AM·735/FPS·8 (vertical amplifier)

Sweep Generator O·178/FPS·8 (sweep generator)

1-16S. The range indicator is mounted on Dolly Truck
V.61 /FPS-8, in normal operation. Ventilation is provided
by a blower located at the front of the indicator. It
employs a 5·inch, medium-persistance cathode-ray tube,

" -

I Pages 39 thru 40 deleted.

38 Changed 15 April 1969
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Figure 1-29. Range Indicator IP-209/FPS-8

and displays targets as vertical deflections along a hori
zontal sweep line.

1-169. POWER SUPPLY PP·864/FPS-8. (See figure
1-30.) Power Supply PP-864/FPS·8 (low voltage power
supply) furnishes a low-voltage output for the indi
cator unit. The power supply is located at the rear and
left side of the indicator.

1-170. DIRECT CURRENT POWER FILTER F.187/
FPS·8. (See figure 1-30.) Direct Current Power Filter
F-187/FPS·8 (low voltage power supply filter) filters
the output of the low voltage power supply. It is located
beneath the low voltage power supply at the rear of
the indicator.

1-171. POWER SUPPLY PP-865/FPS.8. Power Supply
PP.865/FPS-8 (high voltage power supply) furnishes

41



Section I
Paragraphs 1-172 to 1-173

TO 31P6-2FPSB-1

Figure '-30. Range Indicator IP-209 / FPS-8, Left Side

•malO

1-173. SWEEP GENERATOR O·178/FPS-8. (See fig
ure 1-29.) Sweep Generator 0-178/FPS-8 provides hori
zontal deflection to the cathode-ray tube indicator. The
generator is mounted on an aluminum chassis located
at the upper·right at the front of the indicator. The
unit is accessible by opening the hinged panel of the
vertical amplifier.

high voltage to the oscilloscope cathode-ray tube. The
power supply is located in the lower-left side toward the
front of the indicator. Access to the power supply
tubes may be gained without the removal of the unit.

1-172. VIDEO AMPLIFIER AM-735/FPS.8. (See fig
ure 1-30.) Video Amplifier AM.735/FPS·8 (vertical
amplifier) amplifies the input video signals. The unit
is hinge-mounted to the upper-left side of the

42
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Figure 1-31 . Display·Plotting Soard Group OA·390/FPS·8

1-174. DOLLY TRUCK V·61/FPS·8.
(See figure 1-27.)

1-175. Dolly Truck V-61/FPS·8 (dolly) provides mobil
icy for the range indicator so that it may be used for
test purposes. The range indicator mounted on the dolly
truck is usually located near the MTI receiver group
and video distribution group in the Radar Set Opera.

• •nons site.

1-176. PLOTTING EQUIPMENT.
1-177. DISPLAY·PLOTTING BOARD GROUP

OA·390/FPS·8. (See figure 1-31.)
1-178. Display-Plotting Board Group OA-390/FPS·8
(plotting equipment) displays position and status data of
targets detected by Radar Set AN/FPS·8. The plotting
equipment comprises the following units which, with
the exception of the brushes, paint, pencils and straight
edge, are illustrated in figure 1-26:

Radar Data Plotting Board PT·183/FPS-8 (plotting
board)

Radar Data Display Board PT·182/FPS-8 (data
board)

Display Board Case CY.II94/FPS·8 (plexiglas car-
rying case)

Camel hair brushes
Paint
Chinagraph marking (grease) pencils
Straight edge

1-179. RADAR DATA PLOTTING BOARD PT·183/
FPS·8. Radar Data Plotting Board PT·183/FPS·8 (plot
ting board) provides the primary plotting facilities for
Radar Set AN/FPS·8. The plotting board stands ver
tically and uses an edge. lit plexiglas surface to show the
plots and maps drawn on its surface. Concentric range
circles are inscribed on the front of the board to enable
the operator to map target information accurately. A
platform is provided at the rear of the plotting board
which enables the operators to reach all sections of the
board. The plotting board is normally located at the
front of the Radar Set Operations site.

1-180. RADAR DATA DISPLAY BOARD PT.182/
Fps·8. Radar Data Display Board PT·182/FPS-8 (data
board) is constructed similarly to the vertical plotting
board except that it is smaller. Two data boards are
used, both flanking the plotting board. The data boards
display status of aircraft at airfields, height data, IFF
data and similar information.

1-181. DISPLAY BOARD CASE CY·1194/FPS-8. Dis·
play Board Case CY·1194/FPS-8 protects two plexiglas
sheets during storage and shipment. The plexiglas
sheets are loaded through the hinged door at the end
of the case (with the case in a vertical position).
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Figure J-32. Disp/ay.P/otting Board Group OA-567/MPS- JJ

1-182. DISPLAY·PLOITING BOARD GROUP
AO-567/MPS·I I.

(See figure 1-32.)
1-183. Display-Plotting Board Group OA-567/ MPS-1l
(mobile plotting equipment), like its counterpart in
Radar Ser AN/FPS·8, displays position and status data
of targets detected by Radar Set AN/MPS·II. The
mobile plotting equipment comprises the following units
illustrated in figure 1- 32:

Radar Data Plotting Board PT·I99/MPS-ll (plot
ting board)

Radar Data Display Board PT.200/MPS-1l (data
board)

Plotting Set Case CY-1488/MPS-1l (plexiglas car-
rying case)

Plotting Set Case CY.1489/MPS-ll (transit case)
Camel hair brushes
Paint

Chinagraph marking (grease) pencils
Straight edge

1-184. RADAR DATA PLOITING BOARD PT.I99/
MPS-l1. Radar Data Plotting Board PT-199/MPS.1I
(plotting board) functions in a manner similar to that
described for the plotting board used in Radar Set
AN/FPS-8 (paragraph 1-178) .
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figure 1-33. Power Switchboard SB-245/fPS-8

1-185. RADAR DATA DISPLAY BOARD PT-200/
MPS-l1. Radar Data Display Board PT-200/MPS-ll
(data board) is constructed similar!y to the plotting
board except that it is smaller. A data board is hinged
to each side of the plotting board. The data boards dis
play status of aircraft at airfields, height data, IFF data
and similar information.

1-186. PLOTTING SET CASE CY-1488/MPS-l1. Plot·
ting Set Case CY-1488/MPS-ll (plexiglas carrying case)
serves the dual purposes of plexiglas carrying case and
of seat and brace. In the first use, the plexiglas sheets
for the plotting and data boards are placed within the
case during storage and shipment. In the second use,
the upper surface of the case can be used as a seat for
personnel operating the plotting board, as well as a brace
to help support the plotting board.

1-187. PLOTTING SET CASE Cy·1489/MPS-II. Plot·
ting Set Case CY.1489/MPS-ll (transit case) serves both
as a platform and as a transit case. When used as an
operating component of mobile plotting equipment, the
case serves as a platform on which operating personnel
at the plotting board can stand. As a transit case, it
stores the structural sections of the plotting and data
boards during shipment (or storage).

1-188. POWER SYSTEM.

1-189. The power system consists of Power Switch
board SB-245/FPS·8 and Electrical Power Switching
Group OA-415/FPS-8.

1-190. POWER SWITCHBOARD SB.245/FPS·8.
(See figure 1-33.)

1-191. Power Switchboard SB·24S/FPS-8 (power con
trol box) is connected directly to the 3-phase, 60-cycle,
120/208-volt output of two or three diesel generators or
other power sources. The power control box applies the
power to the power distribution group, associated radar
height finder, and the antenna drive motor. Connecting
facilities are provided for a third alternate diesel genera
tor which is kept at standby operation. Power is applied
to radar loads through circuit breakers located on the
panel of the power control box.

1-192. The power control box is a signIe unit located
in a radar set power building, which may also contain
GFE diesel generators.

1-193. ELECTRICAL POWER SWITCHING GROUP
OA.415/FPS-8. (See figures 1-34 and 1-35.)

1-194. Electrical Power Switching Group OA-41S/
FPS-8 (power distribution group) houses the switching
and protective power circuits, and the motor-driven
voltage regulators of the radar set. It is normally located
at the Radar Set Operations site. The power distribu
tion group comprises the following units:

Power Switchboard SB.254/FPS·8 (power disrribu
tion unit)

Voltage Regulator Control C-1131/FPS-8 (regulator
unit)

Transformer Assembly TF-165 /FPS-8 (filament
transformer unit)

Transformer Assembly TF.I64/FPS·8 (regulator
unit)

1-195. POWER SWITCHBOARD SB-254/FPS·8. (See
figure 1-34.) Power Switchboard SB-2S4/FPS-8 (power
distribution unit) receives power from the power con
trol box and distributes the power to all parts of the
radar set.

1-196. Controls are available on the front panel of the
unit which govern the distribution of power and provide
for the remote control operation of the radar modulator
power supply. In normal operation the power distribu
tion unit is the top assembly of the group. It is stacked
on the filament transformer unit.

1-197. TRANSFORMER ASSEMBLY TF-16S/FPS-8.
(See figure 1-34.) Transformer Assembly TF-165/FPS-8
(filament transformer unit) furnishes 120 volts a-c to
the modulator tube filaments and 180 volts a-c to the
magnetron tube filaments. The filament transformer unit
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Figure 1-35. Power Distribution Unit, Right Side 01 Extended Drawer, with Cover Plate Removed

is mounted on the regulator unit and provides the
mounting facilities for the power distribution unit.

1-198. VOLTAGE REGULATOR CONTROL C-1l31/
FPS-8. ( See figure 1-35.) Voltage Regulator Control
C·1131/FPS-8 (filament regulator unit) governs two
independent motor-driven regulators in the filament
transformer unit which supply a constant modulator
filament voltage of 120 volts a-c, and a constant magne·
tron filament current of 4.25 amperes.

1-199. TRANSFORMER ASSEMBLY Tl'.1 64/FPS-8.
( See figure 1-34.) Transformer Assembly TF.164/FPS·8
(regulator unit) furnishes 3'phase, primary plate volt
age to the modulator power supply and the magnetron
filament transformer in the filament transformer unit.

Changed 30 September 1959

The regulator unit is deck-mounted and provides mount
ing facilities for the filament transformer unit. Ventila
tion is provided by a blower located at the lower.left
side and at the rear of the unit.

1-200. AZIMUTH PULSE GENERATOR GROUP
OA·1263/FPS-8.

Note
Azimuth Pulse Generator Group OA.1263/
FPS-8 is used only in those Radar Set AN/
FPS-8 installations which are affected by SAGE

•sites.

1-201. The azimuth pulse generator group comprises
two major components: the azimuth pulse drive assembly,

46A/46B



T.O. 31 P6-2FPS8-1 Section I
Paragraphs 1-201 to 1-208

, ,-,
- "

....•.. ..
. .

-- " , : ' . ~
. ....• •'. :

•·.

Figure 1-36. Amplifier Assembly AM.1548/GPS

mounted on the selsyn gear box in the antenna pedestal,
and rhe azimuth pulse amplifie r assembly (Amplifier
Assembly AM-lS48/GPS). The purpose of this equip
ment is to provide antenna position information which is
used in remote computing equipment. This information
consists of a N orth Marker pulse and an azimuth pulse,
generated by the azimuth pulse drive assembly, which
are amplifi ed in the azimuth pulse amplifi er for remote
use. The outputs of Azimuth Pulse Generator Group
OA-1263/ FPS-8 are not used by Radar Set AN /FPS-8,
nor has the equipment any fun ction in normal radar

•operanon.

1- 202. AZIMUTH PULSE DRI VE ASSEMBLY.
1-203. The azimuth pulse drive assembly consists of
Speed Increaser Gear Assembly MX-2080/FPS-8 (azi
muth speed increaser) and Pulse Generator SG-13S/ GPS
(azimuth pulse generator), both of which are mounted
on the selsyn gear box at the bottom of the antenna
pedestal.

1- 204. SPEED IN CREASER GEAR ASSEMBLY MX
2080/ FPS-8. T his azimuth speed increaser is gea r-linked
in the selsyn gear box and functions to provide an output
shaft rotati on which is 128 times the speed of the
antenna ro tation. T he speed increaser drives a timing
gear in the azimuth pulse generator.

1- 205. PULSE GEN ERATOR SG-13S/ GPS. The azi
muth pulse generator contains essentially a timing gear,

driven by the azimuth speed increaser; two magnetic
pickup cartridges; and a cam-operated switch. Each of
the 32 teeth on the timing gear interrupts the magnetic
field of one of the magnetic pickups, thereby generating
an azimuth pulse. Since the timing gear is driven to
rotate 128 times per single antenna rotati on, the fre
quency of the output azimuth pulse is 4096 pulses per
antenna rota tion. The other magnetic pickup generates
a marker pulse for each revolution of the timing gear;
however the cam-operated switch blanks all but one of
these 128 marker pulses, namely the one generated when
the antenna is facing due North. This signal comprises
the N orth Marker pulse.
1-206. A.MPLIFIER ASSEMBLY AM- I S48/ GPS.
1- 207. Amplifier Assembly AM-lS48/GPS (azirnuth
pulse amplifi er assembly) consists of three Trigger Pulse
Amplifiers AM-1S47/GPS housed in an Electrical Equip
ment Cabinet CY-20S3/GPS. (See figure 1-36.) This
assembly contains the only operating controls for the
azimuth pulse generator group.
1-208. TRIGGER PULSE AMPLIFIERS AM-lS47/
GPS. T he three amp lifi ers of the azimuth pulse amplifier
assembly are identical in construction and operation. One
is used to shape and amplify the azimuth pulses from the
pulse generator, the second is used for the N orth Marker
pulse, ami the third is a spare. Input pulses of approxi
mately 10 volts are amplifi ed to about 40 volts and made
available at output jacks for remote use.

Changed 30 September 1959 47
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TO 31 P6-2FPS8-1

SECTION II

OPERATING PROCEDURES

Note
The operator should be thoroughly familiar with the operating checks and adjust.
ments described in section III and the emergency procedures described in section IV
before attempting to operate the equipment as described in the present section.

WARNING

This equipment employs high voltages which
are dangerous and may be fatal if contacted
by personnel.

2-1. GENERAL.
2-2. This section contains instructions for the opera·
tion of Radar Sets AN/FPS·S and AN/MPS-l1 after the
equipment has been fully installed and adjusted. All op·
erating instructions in this section are applicable to both
equipments and are based on the assumption chat instal
Iation adjustments have been made correctly and that
the equipmenr is in good working order. Operating
personnel should report malfunctioning equipment to
qualified maintenance personnel as soon as it is noticed.
No auempt should be made to readjust any controls,
except those provided for routine operation.

2-3. DESCRIPTION OF CONTROLS.

2-4. All routine operating controls are panel mounted
in the form of manually operated toggle switches, knob
operated rotary switches and knob operated controls.
Front panel controls in these categories which should
not be touched by the operator are indicated by an
asterisk next to the listed control in tables IV through
XXII. An asterisk next to a meter indicates that the
adjustment for the meter should not be touched by the
operator.

Under no circumstances should operating per·
sonnel attempt to unlock and/or adjust screw
driver operated controls located on or behind
equipment front panels, unless otherwise speci
fied.

The following tables lisr and discuss the functions of all
controls that are within the scope of the radar operator.

- -"-.'"

TABLE IV. POWER CONTROL BOX, CONTROLS AND INSTRUMENTS
(See figure 2-1.)

Con'rol Function

In " O N " position, connects radar loads to 3-C power SO u rce or
sources, Two of the six circuit breakers ace used at a time.

In "ON" position, connects amplfdyne to 3-C power source. How
ever, the operation of the amplidyne is controlled by the "AMPLI·
DYNE MOTOn START·STOP" switches (magnetic contacts).

Consists of two push button switches:

Two "G ENERATOR I" circuit breakers
Twu "GENERATOR 2" circuit breakers
Two "GENERATOR 3" circuit breakers

"AMPLIDYNE MOTOR" circuit breaker

"AMPl.IDYNE START·STOP" switches (magnetic
contacts)

Control
"START"
"STOP"

Alternate "AMPl.IDYNE
at the power distribution

Function
Starts amplidyne
Stops amplidyne

START-STOP" switches are available
unit. (See figure 2-2.)

"HEIGHT FINDER" circuit breaker

"SHEl.TER LIGHTS" circuit breaker

Clip-on ammeter.

In "ON" position, connects height-finding radar equipment to a-c
power source.

In "ON" position. connects convenience receptacles and shelter
light terminal board to a-c power source.

Measures the current through eacb phase of the "MAIN BUS"
and the "AUX ll.I ARY nus".

efncorrect readings to be corrected by maintenance personnel only.
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TABLE V. POWER DISTRIBUTION GROUP, POWER DISTRIBUTION UNIT,
CONTROLS AND INSTRUMENTS

( See figure 2-2.)

Section II

. - -.

Control

" HV CONTROL RECT FIL" circuit breaker

Sralo and magnetron tuning motors

"MAGNET RON BLOWER" circuit breaker

"MOD FIL TRIG AMP RF REG' circui t breaker

"MAG FIL" circuit breaker

" VIDEO DISTRIBUTION" circuit breaker

"HIGH VOLTAGE RECTIFIER PLATE"
circuit breaker

"ANT ENN A CONTROL UNIT" circuit breaker

" PEDEST AL UTILITY" circuit breaker

"RAN GE IND UTILITY" circuit breaker

"IFF" circuit breaker

" H V START" switch

"H IGH VOLTAGE RAISE-LOWER" switch

Function

In "ON" position, connects the following circuits to a-c power
source :
Modulator filament voltage regulator motor.
Modulator powe r supply high voltage regulator motor.
Modulator power supply filaments, and blower.
Modulator blower.

Keep-alive power supply.

In "ON" position, connects magnetron blower to 3-< power source.

In "ON" position, connects modulator, rf amplifier filaments, re
ceiver power supply and trigger amplifier filaments to a-c power
source provided all interlocks in the magnetron filament current
are d osed.

In "ON" position, connects magnetron filament power regulator
motor, and magnetron filaments to a-c power source.

In l'ON" position, connects the video distribution power supply
to a-c power source.

In "ON" position, connects modulator high-voltage transformer
to a-c power source.

In "ON" position, connects the antenna control unit to a-c power
source.

In "ON " position, connects the following unns to a-c power
source :
Pedestal utility outlets.
Transmitter utilit}' outlets and utility lights.
Receiver rf unit utility outlets.
U tility lights and rf power monitor.
Receiver rf group.
Pedestal gear box oil heater.
Pedestal waveguide blower heater.

In "ON " position, connects receiver and control units, range indio
cater, and utili ty outlets at power distribution unit to a-c power
source.

In "ON " position, connects "IFF" equipment to a-c power source.

Pressing the switch connects (he modulator power supply to (he
modulator high-voltage supply regulator. An alternate "HV
START" switch is available ar the transmitter control unit. (See
figure 2-4.)

Consists of a 3-position switch that adjusts the modulator high
voltage output.

Position Function

" H V STOP & OL RESET" switch

"RAISE" Increases the modulator high
voltage output.

"LOWER" Decreases the modulator high.
voltage output.

Mid-position Switch is off.
An alternate switch, "H V RAISE - HV LOWER," is available
at the transmitter control. (See figure 2-4.)

Pressing the switch removes the modulator power supply from
the modulator high-voltage supply regulalor. Overload relays
are reset by pressing the switch. An alrernare switch. uHV STOP,"
is provided at the transmitter control. (See figure 2-4.)
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TABLE V. POWER DISTRIBUTION GROUP, POWER DISTRIBUTION UNIT,
CONTROLS AND INSTRUMENTS (contl

Con,,01

"AMPLIDYN E START-STOP" switches (magnetic
contactor)

"SHELTER 11: 1 LIGHTS ON-OFF" switch

"ANTENN A ZERO MARKER" switch

"ANTEN NA OBSTRUCTION LIGHTS
ON·MAI N - ON·AUX - OFF" switch

Function

Identical to " AMPLIDYN E MOTOR START STOP" switches at
the power control box. (See figure 2-1.)

In "ON " position, connects shelter ~ 1 to a-c power source.

When the switch is pressed in, the zero degree, or north angle
mark is intensified on the PPI scopes, (Switch is used during
testing procedures.)

Has two "ON" positions that connect antenna obstruc tion lights
to a-c power source.

. .'.

Position

"ON - MAIN"

"ON- AUX"

Function

A-c power is applied from the
main radar bus,
A-c power is applied from the
auxiliary radar bus.

"CON TROL TEST" switch

"LINE VOLTAGE & FREQUENCY" switch

" tiN E FREQ" meter.

" LINE VOLTS" meter.

"MOD FIL VOLTS" meter*

"MAG FIL CURRENT" meter.

"MOD INPUT KILOVOLTS" meter

"MOD INPUT CURRENT" meter

"MAG PLATE CURRENT" meter

"PLATE HOURS" meter

Is a rotary switch that places "starting" control circuits across
the "CONTROL TEST" indicator. The switch positions are as
follows:

Positions

"ON "
"MAG BLOWER"
"MOD FIL"
"MAG FIL REG'.'
"MAG FIL"
" FIL TIME DELAY"
"AC OVERLOAD"
" DC OVERLOAD"
" DOOR INTERLOCKS"
"ANTENNA INTERLOCK"
"OFF"

Is a rotary switch that places each phase of the "MAIN BUS"
and "AUXILIARY BUS" across the "LINE FREQ" and "LINE
VOLTS" meters .

Indicates the frequency of the current through each phase of
the radar buses.

Ind icates the voltage across each phase of the radar buses.

Indicates the voltage across the modulator tube filaments.

Indicates the current through the magnetron filaments.

Indicates the high voltage applied to the modulator. An alternate
"MOD INPUT KILOVOLTS" meter is provided at the trans
mitter control. (See fi gure 2-4.)

Indicates the high voltage current applied to the modulator.
Identical to "MOD OUTPUT CURRENT" meter located at the
transmitter control. (See fi gure 2-4.)

Indicates the current drawn by the magnetron plate. An alternate
"MAG PLATE CURRENT' merer is provided at the transmitter
COntrol. (See figure 2-4.)

Indicates the hours the radar set is 1Q "full radar operation."

_ . ~ -' "

- Inco rrect readings to be corrected by maintenance personnel anI)'.
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Figure 2-3. Filament Transformer Unit, Front Panel

..
'., ..

TABLE VI. POWER DISTRIBUTION GROUP, FILAMENT TRANSFORMER
CONTROLS AND INSTRUMENTS

(See figure 2-3.)

UNIT,

Con'rol Function

"MAGNETRON FILAMENT" voltmeter's Indicates the voltage applied to the magnetron filaments.

*IncorreCl readings to be corrected by maintenance personnel only.
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Figure 2-4. Transmitter Control, Front Panel
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TABLE VII. TRANSMITTER GROUP, TRANSMITiER CONTROL, CONTROLS AND INSTRUMENTS
(Sec figure 2-4)

Control

"HV STARr ' 'witch

"HV STOP" switch

" H V RAISE - IIV LOWER" switch

Function

Co nnects the modulator power supply to the modulator high.

voltage supp ly regulator. An a lternare " HV START" switch is
ava ilable at (he power disrribution cnir. (See fi gure 2-2.)

Removes the modulator power supply from the modulator high

vol tage supp ly regulator. Overload relays are reset by pressrng

tbe switch. An alternate switch, "HV STOP & Ol, RESET," is
provided at 'be power distribution unit. (See figure 2-2.)

Consists of a 3·positio-n switch that adjusts the modulator high.
vo ltage o utpu t.

"HV RAISE"

"HY LOWER"

FuncJion

Increases the modulator
high- voltage output.
Decreases the modulator
high-voltage OUlpUI.

Switch is off.

"MAG RAISE - MAG LOWER" switch

"MAG PLATE CURRENT" meter

"MOD INPlil' 1,ILO"OL1'S" meter

"MOD OlITPUl' CURRENT" meter

"MAG FHEQ" counter

An alternate " H IG H VOLTAGE RAISE - LOWER" ,wilch is

available :U ihe power d istribution unit. (See figure 2-2.)

Is a j-posincn switch that adjusts the operating frequency of the

magnetron.

Posit ion Function

"MAG RAISE" Increases magnetron
Irequency.

"MAG LOWER" Decreases magnetron
frequency.

Mid·posicion Swilch is off.

This switch ;, identical to the "MAGNETRON TUNING
RAISE .. LOWER" switches located at the local control and

remote control panels, figures 2-8 and 2-15, respectively.

Indicates the current drawn by the magnetron plate. An alternate

" MAG PLATE CURRENT' meter i, provided al the power
distribution UIl;., (See figure 2-2.)

.
Indicates the high vol tage applied 10 the modulator. An alternate

" MO D INPlIT KILOVOLTS" meter i, provided at the power
distriburion unit, (S« figure 2-2.)

Indicates the high -vol tage current applied 10 the modulator,

Identical to the ",MO D INPlIT CURRENr' meter availa,ble at

the pcwer distribution unit, (See /igure 2-2.)

Is a revolution counter which when used with calibration chart.
indicates operating frequency of the magnetron.

•
GAIN" cont rol circuit,

Pages 57 thru 58. deleted. I
• Changed 15 April 1969 55/(56 blank)
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Figure 2-7. Receiver RF Group Power Supply, Front Panel

TABLE XI. RECEIVER RF GROUP, RECEIVER RF GROUP POWER SUPPLY,
CONTROLS AND INSTRUMENTS

(See figure 2-7.)

-.

Cortbol Positions

"PLATE ON·OFF' switch In liON" position, connects the plate power supply to a-c power source.
.

"METER VOLTAGES" switch Selects voltages for • • voltmeter, The swiech • •monuonog on POSJlIOOS

are as follows :
,

Positions

"+375 V REG"
"+300 V" ,
"+~50 V UNREG".

, , ,
. , , .. ,

"+~50 V REG" !
, ,
; , ," . . ,

"+140 V REG"
. " - 105 V REG"•

"-~IO V REG".

"OUTPUf VOLTAGE" meter Monitors the seven output volrages selected by "METER VOLTAGES"
switch.

"DC FIL VOLTAGE" meter Monitors the filament output voltages to the SlaJO.

,,

-Incorrect readings to be corrected by •maintenance personnel only.

Changed 15 April 1969 59/(60 blank)
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Figure 2-8. Receiver RF Group, Upper Control Panel

TABLE XII. RECEIVER RF GROUP, UPPER CONTROL PANEL,
(See figure 2- 8.)

CONTROLS AND INSTRUMENTS

_.

Con'rol

"MAGNETRON TUNING RAISE·LOWER" switch

Fundion

Is a 3-position switch th at adjusts the operati ng frequency of the
magnetron: •

Position Function

"RAISE"

"LOWER"

Mid-position

Increases magnetron
frequency.
Lowers magnetron
frequency.
Switch is off.

This switch IS identical 10 the " MAG RAISE - MAG LOWER"
switch located at the transmitter control (figure 2-4) and the
"MAGNETRON TUNING RAISE-LOWER" switch on tbe remote
control panel (figure. 2-15).

Revised 1 December 1957 61
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TABLE XII. RECEIVER RF GROUP, UPPER CONTROL PANEL, CONTROLS AND INSTRUMENTS (ont)

•
Control

"MAGNETRON FREQUENCY" meter

"T EST METER SW ITCH".

TEST METER"':'

"NOISE GENERATOR" switch

"NORMAL RECEIVER GAIN" control

"LOCAL REMOTE" switch

Is a luning indicator that, when used with the magnetron ca libra

uon chart, indicates the operating frequency of the magnetron.
A similar indicator is provided at th e- remote control panel
( figure 2-15) .

Selects currents (or monitoring o n the " T EST !\.tETER". A similar

'T EST METER SWITCH" is located at the remote control panel.
(See figure 2-15.)

" COHO CRYSTAL CURRENT"
" TR TUBE CURRENT"

"SIG N AL CRYST AL CURRENT"

Monitors the currents selected by the TEST METER SWITCH".
A similar meter is located at the remote centro! panel. (See
fi gure 2-15.)

When 'he "NOISE ON" indicator is H,. B+. 'rigger and drive
voltages are applied to the noise generator. An identical switch

is located at the remote control panel. (See figure 2-15.)

Adjusts the gain of the receiver. The contro l is effective when

the "REMOTE LOCAL" switch lS set for local control. An
identical control IS Iocated at the remme control panel. (See
figure 2-15,)

Select s the center o f receiver o pe ra tion. An identical switch is

located at the receiver and remote control panel. (See figure 2-15.)

Position

Local control

(" LO CAL ON"
indicator )i't)

Remote opera tion
(" LOCAL ON"

indicator is out)

Function

Receiver rf unit is the

cen ter of receiver
•operation.

Receiver and control

unit is the center of
receiver operation.

-Incorrect readings are to be co rrected by ma intenance personnel only.

Note

Power monitor operation is discussed in Section III.

TABLE XIII. RECEIVER RF GROUP, LOWER CONTROL PANEL, CONTROLS AND INSTRUMENTS
(See figure 2-9.)

Control funct;on

"STALO MANUAL TUNING" switch. Adjusts the frequency o f the state. The control is effective when
"STALO CONTROL" is set at "MANUAL", An identical switch

is located at the remote control panel. (See figure 2-15.)

62

Position

Up position or
down position

Mid-posiuon

Function

Actuates the stale motor
that, in turn, varies the
stale frequency .

Tuning control is at off.

Revised 1 December 1957
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TABLE XIII. RECEIVER RF, GROUP, LOWER CONTROL PANEL, CONTROLS AND INSTRUMENTS (cont)

Function

Th is switch Is ident ical to [he "T.R. TUBE TIJNIN G " switch on
(he- remote cont rol panel (figure 2-15) .

Function

Actuates the T-R lube
tuning motor that, in
turn, va r ies the T·R tube
peak response frequency.

Switch is o ff.

Function

Actuates the r-f amplifier
tuning motor that, in
[urn, varies th e t-i
amplifier peak response
frequen cy.

Swi tch is off.

U p position or
down position

Position

U p position o r
down posit ion

Mid-position

Mid position

Position

Is a 3-posiri on switch th at adjusts the t-i amplifier for peak re
sponse at m agnetron operating frequency:

This sw itch is ideruicai to the "RF. AftfP TUNIN G " sw itch on
the remo te control panel (figure 2--- 15) .

Is a 3-position swi tch that ad jus ts th e T-R tube fo r peak response
at magnet ron o pe ra ti ng Irequencv.

Control

"R.F. AMP TUNING" sw itch

"T .R. T UBE TUN ING" switch

- .

,

Revised I December 1957 62A
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Figure 2-9. Receiver RF Group, Lower Control Panel

TABLE XIII. RECEIVER RF GROUP, LOWER CONTROL PANEL, CONTROLS AND INSTRUMENTS (cont)

Control Function

"STALO CONTROL" switch Permits either automatic or manual control of the local oscilla tor
frequency. Control is operat ive when " LOCAL ON" indicator is l ie.

Position Function

"SEARCH" Beings the intermediate
•frequency 10 'he 'T RACK"
range (when in full radar

operation) .

"TRACK" Maintains the system
within the limits of the

proper intermediate
frequency (when in full
radar operation).

"MANUAL" Permits manual adjust

ment of the stalo
frequency.

'·STALO CATHODE CURR ENT" mClcr* Is a meter that •monttors the stalo cathode current.

*Incorrect readings are to be corrected by maintenance personnel only.
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Figure 2-10. MYI Group, MTf Power Supply, Front Panel

TABLE XVI. MTI GROUP, MTI POWER ,SUPPLY, FRONT PANEL, CONTROLS
(See figure 2-10.)

Control Fundion

"INPUT POWER" circuit breaker In "ON" position, connects the power supply to izo-v, 60-cycle
a-c power source. (Breaker removes power if overload occurs.)

"BLOWER" switch In "ON" ' ,
the blowers 120·v, 60-cycleposmon, connects to a-c

power source.

"FILAMENT" switch In "ON" • • the filament transformers 120-v,posiuon, connects to
60·c)'cle a-c power source.

" PLAT E" switch In "ON" position, connects 120·v, 60·q .'cle a-c power to plate trans-

formers 25 seconds after "FILAMEf-;T" switch is turned on,
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MTI TEST VIDEO
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Figure 2-JJ. MTI Group, Upper MTI Drawer, Front Drawer, Front Panel

TABLE XV. MTI GROUP, UPPER MTI DRAWER, CONTROLS AND INSTRUMENTS
(See figure 2-11.)

Control

"SYSTEM TRIGGER SELECTOR" switch

Function

Is a 2-position rotary switch that selects the system tugger for
the radar set. This switch is effecrive when the "TRIGGER
SELECTOR" switch of the video distribution group (figure 2-14)
is at "M.T.I. OPERATION".

Position

"IFF DELAY"

"IFF ZERO DELAY"

Function

Selects circulating trigger.
Radar and IFF triggers
occur at same time.
Selects delayed trigger.
Radar trigger delayed
from IFF trigger.

"METER SELECTOR" switch Is an 8-position rotary
, .

morutorrng meter.
switch

Positions

that selects voltages for the

"+250 V"
"+120 V"
"-150 VA"
"-150 VB"
"+6.3 V"
"LINE VOLTAGE"*
"DELAYED CARRIER LEVEL"*
"OFF"
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Section II TO 31P6·2FPS8·1

TABLE XV. MTI GROUP, UPPER MTI DRAWER, CONTROLS AND INSTRUMENTS (cont)

Con,,01 function

"MTI RANGE" control Variable control 'hat adjusts the range of the MTI video display.

"GATED VIDEO LEVEL" control Adjusts
•receiver

the amplitude of
group to PPI's.

the mixed video fed from the MTI

Monitoring meter Monitors the voltages selected by the "METER SELECTOR"
switch.

"MTI TEST VIDEO SELECTOR" switch Is a 6-position rotary sw itch that selects signals
on the A-scope. The selector is effective when
OUf" swirrh of the video distribution cabinet
TRIG" or "NORMAL VIDEO" position s.

for presentation
"TEST VIDEO

IS at the " PRE·

Positions

"SYSTEM-TRIGGER"
"COHERENT VIDEO"
" LIN E DRIVER MONITOR"
"CANCELLED VIDEO"
"BLANKED GATED VIDEO"
"NORMAL VIDEO"

'Incorrect readings are corrected by •maintenance personnel only.
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TABLE XVI. MTI

TO 31 P6-2FPS8·1

GROUP, LOWER MTI DRAWER,
(See figure 2-12.)

CONTROLS

Section II

Control function

"SIGNAL PRE·AMP. GAIN" control's •Controls the gain 01 the MTI channel In the signal IF preamplifier
(located in the receiver rl unit, paragraph 1-105) .

"SIGN AL I.F. G AIN" control* Controls the gain 01 'he MTI limiting i-f amplifier.

"TEST PULSE SELECTOR" switch's Is a 3-posicion rotary swi tch that selects simulated sig nals.

Position Function
"OPERATE • T est pulse generato r •

IS. .
moperauve.

"TEST I " T est pulse generator pro-
duces simulated fixed-
target echoes and uses the
transmitter pulse to
lock coho.

"TEST 2" T est pulse generator pro-
duces simulated fixed-
target echoes and coho
lock pulse.

..-

·Set by

..

•mamtenance personnel only.

..sCl_... .-,••,.I
. 'WI

POWER
INDICATOR

•
'MONITORI NG

METER

METER VOLTAGE
SELECTOR SWITCH

•

Figure 2-13. Video Distribution Power Supply, Front Panel
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,.- ..

. -,

TABLE XVII. VIDEO DISTRIBUTION GROUP, POWER SUPPLY, CONTROLS AND INSTRUMENTS
(See figure 2-13.)

Con'rol Function

"METER VOLTAGE" switch Is a 3-position rotary switch that selects voltages for the
monitoring meter.

Positions

" -150 V"
"+140 V"
u+ 275 V"

Monitoring vol tmeter Monitors the voltages seleered by the "MET ER VOLTAGE" switch

TABLE XVIII. VIDEO DISTRIBUTION GROUP, CABINET, CONTROL
(See figure 2-14.)

Control Fundion

"TEST VIDEO OUT" switch (to local position) Selects test signals for presentation on the A-scope, normally
located at the ~ITI group; and a test oscilloscope, normally
located at the receiver rf group (local control panel).

Position

"PRE TRIG"

"NORMAL VIDEO"

"MTI TEST"

Function

The pre-trigger is
monitored locally;
normal video and MTI
presentation are
monitored at A-scope.

N ormal video is moni
tored locally; 'he pre
rrigger and MTI
presentation ace
monitored at A-scope,

MTI presentation is
monitored locally; the
pre-trigger and normal
video are monitored
at A-scope.

TABLE XIX. VIDEO DISTRIBUTION GROUP, TRIGGER GENERATOR, CONTROL
(See figure 2~14.)

.

Control

"TRIGGER SELECTOR" switch

Fund;on

Is a 3-position switch that selects the system trigger for the radar
set. (Used without MT!. Triggers generated within the video dis
tribution unit are standby triggers) .

Position

""TI "...V.1. • •

"IFF DELAY"

Function

Permits the selection of the
system trigger by the
"SYST EM TRIGGER
SELECTOR" provided at
the upper MT! drawer.
(See figure 2-11.)

The triggers applied to

the radar transmitter and
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Section II TO 31P6-2FPS8·1

TABLE XIX. VIDEO DISTRIBUTION GROUP, TRIGGER GENERATOR, CONTROL (contI

Control Function

" IFF DELAY" IFF equipment have the
(cont) same time relationship:

IFF and radar displays
are not coincident.

"IFF "0" DELAY" Selects delayed trigger for
the system trigger. The
trigger applied to the

IFF equipment leads by
12.4 microseconds (or 33
microseconds) the trigger
applied to the radar trans-

miner. IFF and radar
displays are coincident.

TABLE XX. VIDEO DISTRIBUTION GROUP, INTERFERENCE BLANKER,
CONTROLS AND INSTRUMENTS

(See figure 2-14.)

Conl,ol

'TERM No. I ON·OFF" switch

"TERM No.2 ON·OFF" switch

"TERM No. 3 ON·OfF" switch

"BLANKER BYPASS" switch

Fund;on

In lOON" position, a sample trigger of interfering radar set con
nected to terminal one is terminated in 68 ohms; in "OFF"
position, terminated in high impedance.

In "ON" position, a sample trigger of interfering radar set con
nected (0 terminal two is terminated 10 68 ohms, in "OFF"
position, terminated in high impedance.

In "ON" position, a sample trigger of interfering radar set con
nected to terminal three is terminated in 68 ohms. In " O FF"
position, terminated in high impedance.

Is a z-posirion switch.

. .

Position Function

UBLAN K"

"BYPASS"

"I MICROSEC DELAY" switch

The interfering signal from
"TERM N o. I", 'TERM No.2"
or "TERM No. 3" is mixed with
the normal video in a gating
circuit which blanks out both
the interference signal and the
video during the occurrence
of the interference pulse.

The entire interference blank
circuit is bypassed.

Is a z-posinon switch that provides a one microsecond delay for
the video signals recei ved from the normal receiver. The switch
compensates for the difference in travel time of the "main bang"
and the blanking pulse, via air and cable, respectively, from the
interfering radar to the radar being observed.

70
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TO 31 P6-2FPS8-1 Section II

TABLE XXI VIDEO DISTRIBUTION GROUP, RECEIVER AND CONTROL UNIT,
CONTROLS AND IIltSTRUMENTS (Remote Control Panel)

(See figure 2-15)

Con'rol

"MAGNETRON TIJNING" switch

lund;on

Is a 3,position switch that adjusts the operating frequen cy of the
magnetron. •

Position
"RAISE"

" LOW ER '

Mid-position

Fund;on
Increases magnetron
frequen cy.
Lowers magnetron
frequency,
Switch is off.

"MAGNETRON FREQUENCY" meter

"STALO CONTROL" switch

The switch is identkal ro the " MAGN ETRON TUNING" and
"MAG RAISE - MAG LOWER" switches located at the local
control panel and the transmitter control, respectively, (See figures
2-8 and 2-4.)

Is a tuning indicator that, when used with the magnetron cali
bration chart. indicates the operating frequency of the magnetron.
This meter is similar to the " MAG N ETRON FREQUENCY"
meter located at the local control panel. (See figure 2-8.)

Permits either automatic or manual control of the local oscillator
frequency. The control is operative when "REMOT E ON"
indicator is lit.

•

Position

"TRACK"

"SEARCH "

"MANUAL"

FllntJion

Brings the intermediate
frequency to the track
range (when in full radar
operation).
Maintains the system
within the limits of the
proper intermediate
frequency.
Permits manual adjust
ment of the sralo
frequency.

This control is identical to the "STALO CONTROL" located
at the local control panel. (See figure 2-9.)

"STALO MANUAL TIJNING" switch. Adjusts the frequency of the stalo. The control is effective when
"STALO CONTROL" is set at "M AN UAL",

Position
Up position or
down position

Mid-position

Function
Actuates the stalo motor
that, in tum, varies the
stale frequency.
The switch is off.

The switch is identical to the "STALO MANUAL TUNING'
switch located at the local control panel. (See figure 2-9.)

"NORMAL RECEIVER GAIN" control Adjusts the gain of the receiver. This control is effective when
the "REMOTE,LOCAL" switch is set so that "j{EMOTE ON"
indicator is lit. This control is identical to the "NORMAL
RECEIVER GAIN" located at the local control panel. (See
figure 2-8.)

"REMOTE LOCAL" switch Selects the center of receiver operation.

Position
Remote control
("REMOTE ON"
indicator lit)
Local control
("REMOTE ON"
indicator is out)

Function
Receiver and control is the
center of receiver operation.

Receiver r-f unit is the
center of receiver operation.

This switch is identical to the
located at the local control panel.

"Il.EMOTE LOCAL'" switch
(See ~JUte 2~)
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Control Function

TABLE XXI. VIDEO DISTRIBUTION GROUP, RECEIVER AND CONTROL UNIT,
CONTROLS AND INSTRUMENTS (cont)

This switch is ident ical to the "T .R. TUBE TUNIN G" switch on
the local oonrroi panel ( figure 2-9 ) .

FUl1CI;OIl

Actuates the r-f amplifier
tuning motor that. in
turn , varies the r-f
amplifier peak response
frequency.

Switch is ofT.

Function

Actu ates the T·R tube
tuning motor rhar, in
turn. varies the T·R
tube peak response
frequency.

Switch is off.

AMP T UNIN G" switch on

U p postnon or
down position

Pos;/iol1

Up position or
down posi tion

M id-posirion

Position

Is a 3-po~ i r i on switch tha t adjusts the r-! amplifier for peak re
sponse at magnetron operat ing frequency:

Mid-position

This switch is identical to the "R.F.
the local control panel (figure 2-9) .

Is a 3-position switch that adjusts the T-R tube for peak respon se
at magnetron operating frequent-yo

·'R.F. AMP T U!'\IN G " swi tch

''T,R, TUBE TUNING" switch

--

•
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TO 31 P6·2FPS8·1 Section II

TABLE XXI. VIDEO DISTRIBUTION GROUP, RECEIVER AND CONTROL UNIT,
CONTROLS AND INSTRUMENTS (cont)

Contro'

"TEST METER SWITCH".

"TEST METER".

"NOISE GENERATOR" switch

"NOISE GEN CHARGING
VOLTAGE ADJUST"

"NOISE GEN CHARGING
VOLTAGE" meter.

"NOISE FIGURE ATTENUATOR" switch.

Function

Selects currents and voltage for monitoring on the "TEST METER",

Positions

"COHO CRYSTAL CURRENT"
"T-R TUBE CURRENT"
"SIGNAL CRYSTAL CURRENT"
"DETECTOR VOLTS".

Monitors currents and voltage selected by the "TEST METER
SWITCH". The meter and switch (except for the "DETECTOR
VOLTS" position) are identical to the "TEST METER' and
"TEST METER SWITCH" located at the local control panel. (See
figure 2-8.)

When the "NOISE ON" indicator is lit, B+ trigger and drive
voltages are applied to the noise generator. This switch is identical
to the "NOISE GENERATOR" switch located at the local control
panel. (See figure 2-8.)

Adjusts the voltage on the "NOISE GEN CHARGING VOLT
AGE" meter, when "ATTENUATOR IN" light is on.

Is a meter that, when used with the calibration chart, indicates
the level of noise insertion into the receiver system.

Is a 2-position switch.

Position

"ATTENUATOR
IN" indicator
is lit.

"ATTENUATOR
IN" indicator
is out.

Function

I-f signal is attenuated 20db
and the noise generator
charging voltage is
adjustable.
A small fixed charging
voltage is applied to meter
and noise generator.

"RF POWER" meter.

"RECEIVER CHARACTERISTIC SWITCHES":
"STC ON-OFF"

"AVNL ON-OFF"
"FTC ON-OFF"

Monitors the r-f power of the radar in parallel with the meter
in the RF power monitor.

In "ON" position, reduces the gain of relatively short-range
target echoes.
In "ON" position, provides automatic noise leveling.
In "ON" position, decrease interference caused by c-w jamming.

*Incorrect readings or controls that are reset by maintenance personnel only.

TABLE XXII. ANTENNA CONTROL UNIT, CONTROLS
(See figure 2-16)

Control FuncHon

"POWER ON-OFF" switch

"PANEL ILLUMINATION" control

"CONTROL SELECTOR" switch

In "ON" position, connects control unit to a-c power source.

Adjusts panel illumination.

Is a 3-position switch that selects the mode of antenna operation.

Position

"VELOCITY"

Function

The antenna automatically
rotates at a speed and in the
direction determined by the
"SPEED CONTROL"
control and "ANTENNA
ROTATION" switch,
respectively.
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PLATE VOLTAGE
INDICATOR

POWER SWITCH

CONTROL SELECTOR
SWITCH

•
•. ; :.: .. SPEED CONTROL

Figure 2-16. Antenna Control Unit, Front Panel

TABLE XXII. ANTENNA CONTROL UNIT, CONTROLS (cent)

Control

Note

Antenna "SPEED CONTROL" must he turned
fully counterclockwise before switching "CON·
TROL SELECTOR" to "POSITION". If this is
not done, an interlock prevents fast turning in
"POSITION".

"POSITION·'

"SECTOR"

Fundion

The antenna is manually
controlled by the handwheeI.
The antenna follows the
rotation of the handwheel
in either a clockwise or
counterclockwise direction.

The antenna automatically
scans through a given
sector, the area of which
is determined by the
"SECTOR WIDTH"
control.

Position handwheel

"SPEED CONTROL"

"SECTOR WIDTH" control

"ROTATION" switch

Is a handwheel that manually controls the rotation of the antenna.

Adjusts the speed at which the antenna automatically rotates or
scans. The control is continuously variable between 0 and 10 rpm.

Controls the area of the sector being scanned. The approximate
limits of the scanning area are 0 to 120 degrees.

Is a 2-position switch that selects the direction of automatic
•rotanon,

Position
..cw"

"CCW"

Function
With the antenna set for
automatic slewing, the
direction of rotation is
clockwise.
With the antenna set for
automatic slewing, the
direction of rotation is
counterclockwise.

74

"AMPLIFIER BALANCE" control Is an "anti-creep" control that prevents motion of the antenna when
the "ANTENNA SPEED CONTROL" is fully counterclockwise.



A Z IM UT H MAR KER
I NDI CATO R

T.O. 31 P6-2FPSa.l

SPARE
I NDICATOR

NORT H MARKE R
INDI CJ\TOR

Section II

AZIMUTH MA RK ER
SWITCH

SPARE
SWITCH

NOR TH MARKER
SWITCH

Figure 2-16A. Azimuth Pulse Amplifier, Front Panel

TABLE XXIIA. AZIMUTH PULSE AMPLIFIER, CONTROLS
(See figure 2- 16A .)

Control Fund;on

" AZIML'T H MARK ER" swi tch • • azim uth pulse amplifier. connectedIn " ON " posmon, energrzes
w ith input at J1 and o utput at }5, which is normally used to
amplify azimuth pulses.

"S PARE" swi n-h In "ON " posicion. energizes az im uth pulse amplifier, (onneeted
with input at J2 and outpu t a t Jo, which is no rmally in "space"
status hu t somet imes used to ampli fy either azimuth or North
Marker pulses.

" NO RT H MARKER" switch In "ON" pos ition, energizes azimuth pulse amplifier, con nected
with input at ) 3 and output at }7, which is normally used to
amplify N orth Marker pulses.

I

Changed 30 September 1959 74A/74B



T.O. 31P6-2FPSB-l

TABLE XXIII. PRELIMINARY SWITCH SETTINGS

Section II

Uni,

Power con trol box

Power distribution unit

Transmitter control

PPI low voltage power
supply

1'1'1 drawer

PPI servo amplifier

Receiver rf group
power supply

Upper control panel

Lower control panel

Power Monitor

MTI power supply

Upper MTI drawer

Lower ltITI drawer

Trigger genera tor

Interference blanker

Receiver and control
•

Unit

Video distribution unit

Antenna control unit

Azimuth pulse amplifier
(whe re available)

figure
Re'erence

2-1

2-2

2- 4

2-5

2-5

2-6

2- 7

2-8

2-9

3-4

2-10

2- 11

2-12

2- t4

2-14

2-1 5

2-14

2-16

2- IOA

Conlrol

All circuit breakers

All circuit breakers
" IIIGH VOLTAGE RAISE-LOWER" switch
All "ON·O FF' switches
"CONTROL TE ST" switch
"LIN E VOLTAGE & FREQUENCY" switch

"HV RAISE·HV LOWER" switch
"MAG RAISE-MAG LOWER" switch

"MAIN POWER" and "FILAMENTS"
circuit breakers

"lIV POWER" switch

All "ON-OFF" switches
"PANEL BRILL" control
"FOCUS" contro l
All "G AIN" controls
"L RANGE EXPAN SION" control
"DELAY" control
"O-C AMPLITUDE" control
"VIDEO SELECTOR" switch
"ILI.UMINATING LIGHT ON-OFF"

switch

"POWER ON-OFF" switch

"PLAT E ON-OFF" switch

"MAGNETRO N TUNING RAISE-LOWER"
switch

" NO RMAL RECEIVER GAIN" control

"ST ALO MANUAL T UNING" switch
"STALO CONTRO L" switch

"OFF-ST ANDBY-O N" switch

Circuit breaker and switches

"GAT ED VIDEO LEVEL" control
"MTI RANGE" control
"SYSTEM TRIGGER SELECTOR" switch

"SIGNAL PRE-AMP. GAIN" control
"SIGNAL I.F_GAIN" control
"TEST PULSE SELECTOR" switch

"T RIGGER SELECTOR" switch

All "ON-O FF" switches
"BLANKER BYPASS" switch
" I MICROSEC DELAY" switch

"MAGNETRON TUNING" switch
"STALO CONTROL" switch
"STALO MANUAL TUNING" switch
"NOn MAL RECEIVER GAIN" control

"STC ON-OFF" switch
"ANVL ON-OFF" switch
"FTC ON-OFF" switch

"TEST VIDEO OUT" switch

"POW ER ON-OFF" switch
"CONTROL SELECTOR" switch
"SPEED CONTRO L"

"AZIMUTH MAnKER" switch
"SPARE" switch
"NORT H MARKER" switch

Position

"O FF"

"OFF"
Mid-position

"OFF'
"OFF"
"OFF'

Mid-position
Mid-position

"OFF"

"O FF"

"OFF"
Approximately mid-position
Approximately mid-posit ion
Approximately mid-position .

Fully counterclockw ise
Fully counterclockwise
Fully counterclockwise

"M.T.I. 3"
"OFF"

"OFF"

"OFF"

Mid-position

Approximately one-third
clockwise.

Mid-position
"MANUAL"

"OFF"

"O FF" (down)

Mid-position
Mid-position

Either "IFF ZERO Delay"
or "IFF DELAY"

depending upon requirements
for IFF operation

Mid-position
Mid-positioo
"OPERATE"

"~[ T I ".L • ••

"OFF'
"BYPASS"

"OUr'

Mid-position
"MANUAL"
Mid-position

Approximately one-third
clockwise

"OFF"
"OFF"
"OFF"

"PRETRIG"

"OFF"
"VELOCllY"

Fully counterclockwise

"ON"
"OFF"
"ON"

Changed 30 September 1959 75



Section II
Paragraphs 2-5 to 2-18

TO 31 P6-2FPS8-1

2-5. OPERATORS' CONTROLS.

2-6. The starting controls of the radar sets are avail
able at the front panels of the power control box,
power distribution unit and the transmitter control. The
controls that maintain the radar in operation are located
at the control panels of the antenna, video distribution
unit and the PPI units. Once the necessary adjustments
and alignments have been performed, the radar equip
ment is remotelv controlled from the receiver and con-,
trol unit of the video distribution group.

2-7. DESCRIPTION OF STANDBY. In "standby
operation", the radar is connected to an a-c power
source, line voltage is distributed to all radar loads and
the time interlock relays are closed.

2-8. DESCRIPTION OF FULL RADAR OPER·
ATION. In "full radar operation", power is applied
to the high-voltage regulator and doc voltage is applied
from the modulator power supply to the modulator.

2-9. DESCRIPTION OF SHUTDOWN. "Shutdown"
may be complete, with all power removed from the
radar set; or partial with certain units taken out of
operation (e.g., one PPI shutdown).

2-10. STANDBY OPERATION.

2-11. In starting the radar set, the condition obtained
just before the application of high voltage to the modu
lator is called "standby operation". From this condition
the radar may be placed in "full radar operation" ("radi
ate") or the radar may be maintained in "standby oper
ation". "Standby operation" is used during relatively
short periods in which no radar signals are needed.
Since the time delay relays are closed during "standby",
no time need be lost in going from "standby" to "radi-..ate.

2-12. PRELIMINARY CONTROL SETTINGS.

2-13. Before using the detailed starting procedure
given in paragraphs 2-14 through 2-34, place con
trol panel switches and controls at the positions listed

in Table XXIII. If a control is not listed, the control
requires no preliminary setting.

2-14. STARTING PROCEDURE THROUGH
STANDBY OPERATION.

2-15. Power from an external source is applied to the
radar system. At the power control box, two of the
rhree amber "GENERATOR" indicators light when two
power sources are used. One indicator lights when one
power source is used. The indicators that light depend
on the power source connections at the power control
box.

2-16. Power for Radar Set AN/FPS-8 or AN/MPS.l1
may be derived from either a commercial source or diesel
generators. \Vhen commercial power is used, close the
external commercial power master switch. \Vhen diesel
generators are used, start two of the three generators,
leaving the third unit at standby. Adjust the output of the
generators to read 120 volts at 60 cycles for each phase
output. Close the diesel generators' circuit breakers to
apply power to power control box.

2-17. Before energizing the equipment, check the MTI
power supply drawer to see that it is completely closed.
This drawer is equipped with an interlock that removes
the primary power from the high-voltage transformer
when the drawer is withdrawn. Check also to sec that
the ventilation doors on the upper and lower cabinets
arc open. These doors arc equipped with interlocks that
prevent the application of power to the high-voltage
transformer while the doors arc closed.

2-18. Table XXIV lists the steps necessary to place a
shut-down radar in "standby operation". The first col.
umn of the table is entitled "s tep number": The sequence
of these numbers indicates the order in which controls
arc switched or adjusted.

Note

Refer to section III for the adjustment proce
dure of those circuits indicating improper volt
ages or currents.

- ' ,

-.

TABLE XXIV. STARTING PROCEDURE THROUGH STANDBY OPERATION

Step
Number Unit

Figure

Reference Control InJica,ion

Make certain that the antenna
unlocked (raised position).

locking • •ptn IS

1

76

Power control box 2-1 When commercial power or one diesel
generator is used, one " GEN ERAT OR"
amber indicator is lit. Close the two
circu it breakers under the lit indicator.
When two diesel generators are used,
two "G ENERAT O R" amber indicators
are lit. Close one circuit breaker under
each lit indicator, but do not dose two
circuit breakers under one indicator.

Red ." MAIN BUS" aod "RED
AUXILIARY" indicators light at
the power control box and power
distribution unit.



TO 31 P6-2FPS8-1

TABLE XXIV. STARTING PROCEDURE THROUGH STANDBY OPERATION (contI

Section II

•

Stop
Numb.r Unit

Figure
R.f.rence Cont,oI Indicatio"

Power control box
(cont.)

Note
Normally Radar Set AN/FPS-8 receives power from a
commercial power source. Thus only one indicator
lights. An interlock bar prevents the dosing of more
than one circuit breaker in each row.

2 Power control box 2-1 Close "SHELTER LIGHTS" circuit
breaker.

Power applied to shelter.

Close "AMPLlOYNE MOTOR"
circuit breaker.-

3

4

Power control box

Power control box

2-1

2-1 Close "HEIGHT Frn'OER"
breaker (if required by
situation).

•crrcuu
tactical

None.

Power applied to height finder_

6

7

8

Power distribution
unit

Power distribution
unit

Power distribution
•umt

Power distribution
unit

2-2

2-2

2-2

2-2

Turn "SHELTER ilIl LIGHTS ON
OFF" switch uON",

Rotate "LINE VOLTAGE & FRE·
QUENCY" switch.

Close "HV CONTROL-RECT F1L"
circuit breaker.

Close "MAGNETRON BLOWER"
circuit breaker.

.---- ~ ~ ~ -~!LC!,~~~~- .
~. ~ --

Power applied 10 shelter ill I.

At the three "MAIN BUS" positions
and three "AUX BUS" positions. the
"LINE VOLTS" and "LINE FREQ"
meters indicate 120 v and 60 cycles,
respectively.

Amber "CONTROL TEST" indi
cator lighrs at "ON" posirion of
"CONTROL TEST" switch (but at
no other switch position). Blue
"REV CURRENT TRIP" indicator
lights. Amber "REMOTE ON" indi
cator lights.

"CONTROL TEST' indicator lights
at "MAG BLOWER" poemon of
"CONTROL TEST" switch (but at
no switch position clockwise from
"MAG BLOWER" position) .

Check the vent at the left side of the transmitter
cabinet. If there is no indication of the magnetron
blower output, notify maintenance personnel.

9

10

Power distribution
•umt

Power distribution
unit

2-2

2-2

Close "MOD F1L TRIGGER AMP
RF REC" circuit breaker.

Close "MAG FIL" circuit breaker.

"CONTROL TEST" indicator lights
at "MOD FIL" position of "CON·
TROL TEST" switch (but at no
switch position clockwise from
"MOD FIL" position). "MOD FIL
VOLTS" meter indicates 120 v.
Amber "FILAMENT INPUT 120
V AC" indicator at receiver group
power supply (fig. 2-7) Iights
"DC FlL VOLTAGE" meter at
receiver group power supply indi
rates 6.5 v, (The "DC FIL VOLT·
AGE" adjust is discussed in table
XXXI.)

"CONTROL TEST" indicator lights
at "MAG FIL REG" and "MAG
FlL" positions of "CONTROL
TEST' switch (but at no switch
positions clockwise from "MAG
FIL" position).
"MAG FIL CURRENT" meter indio
cates 2.25 to 2.3 amp. (S.. figure
2-3.)
"MAG FlL VOLTS" meter indicates
150·190 volts after warm-up period.

rr



SedlOft II TO 31 P6-2FPS8-1

TABLE XXIV. STARTING PROCEDURE THROUGH STANDBY OPERATION (cont)

Step
Number

11

Un.,
Power distribution

unit

';91,1,·
R.I.rence

2-2

Con',ol

Turn "CONTROL TEST" switch to
"FIL TIME DELAY".

'"di~Gf;on

Ten minutes after "MAG FlI,"
circuit breaker has been closed
(step number 10), "CONTROL
TEST" indicator lights.

- -.

Note
During the time interval required for the filament
time delay circuits to d ose, proceed with steps 12
through 37.

12

I~

IS

16

17

18

19

20

21

Power distribution
•unit

Power distribution
unit

Power distribution
unit

Power distribution
•umt

Power control box
Power distribution

unit

Power distribution
unit

Power distribution
•unn

Power distribution
unit

Video distribution
power supply

Upper control panel

2-2

2-2

2-2

2-2

2-1
2-2

2-2

2-2

2-2

2--13

2-8

Close "ANTENNA CONTROL
''n..UNIT' ''1 'rituit breaker.

Close "PEDESTAL UTIUTY" circuit
breaker.

Close "RANGE IND UTILITY"
circuit breaker.

Close " IFF ' circuit breaker (if
required by ractical .itualion) ,

Press "AMPUDYNE START" switch
at either of the two units.

Adju.t "DIMMER" control.

Tum "ANTENNA OBSTRUCTION
UGHTS" to either "ON" position a.
required.

Close "VIDEO D1STRIB1IflON" cir
cuit breaker.

Rotate "METER VOLTAGE" switch.

Pla« "NOISE GENERATOR" switch
to position at which "NOISE ON"
Indicator " is out.

None.

Pedestal waveguide heater is opera
tive.

None.

None.

-
Red "AMPLJDYNE ON" indicators
light,

Proper panel illumination.

Obstruction lights Iight,

Red " POW ER" indicator at video
distribution group power supply
lights.

The +140, +275, and --150 volt
ages are indicated on the. monitoring
meter. (The odjuOlments for abnor
mal meter Indications are discussed
in table XXXI.)

"NOISE ON" indicator Is out,

Nute
For Step 22, the "LOCAL·REMOTE" switch
that the "LOCAL ON" indicator is Iit.

•
15 set so

22

23

24

25

26

Receiver and
control unit

PPllow-voltage
power supply

PPI low-voltage
power supply

- -
PPllow-vohage

power .upply

PPllow-voltage
power supply

2- 15 Place " NOISE F IGUR E ATTENU-
AT OR" to Rosition at which IiATTEN
VAT OR IN ' indicat or i s ou t .

See T .0. 3 1P 1-2GP A126-2.

See LO . 31P 1-2GP AI26-2.

See 1' .0. 3lPI-2GP AI26-2 .

See T .O. 31P 1-2GPA 126- 2.

ttATTENUATOR IN" ind icator is
out .

78 Changed 15 April 1969
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TO 31 P6·2FP58-1

TABLE XXIV. STARTING PROCEDURE THROUGH STANDBY OPERATION (cont)

Section II

- - ,..-- .- - - -r-- - -r-- - - - - - - - - --,-- - - - - - - - ......

,.- .

Step
N"mber

27

28

29

Un;'

PPI lew-voltage
power supply

PPI low-voltage
power supply

PPI servo amplifier

ligure
R.'e,enc. Control

See T.O. 31P I-2GPAI26- 2.

See T .0. }lP 1- 2GPA 126- 2,

See T .O, 31P I- 2GP A I26- 2.

Indication

>".il:
Turn "PLATE ON-OFF" switch "ON",

Rotate "METER VOLTAGES" selec
tor switch.

30

31

32

Recei vee rf group
power supply

Receiver rf group
power supply

MTI power supply

2-7

2- 7

2-10 Tum on "INPUT POWER"
breaker.

, .
CItCUIt

Red "PLAT E INPUT 120V AC"
indicator Iights,

Selected voltages indicated on
"OUTPUT VOLTAGE" meter. (The
power supply adjustments are dis
cussed in table XXX!.)

None.

. -

33

34

35

36

MTI power supply

MTI power supply

MTI power supply

Upper MTI drawer

2-10

2-1 0

•
2-10

2-11

Turn "BLOWER CIRCUIT" switch on
(up position).

Tum "FILAMENT CIRCUIT" switch
on (up poainon) •

Turn "PLATE CIRCUIT" switch on
25 seconds after "FILAMENT CIR·
CUlT" switch IS turned on (up
position).

Rotate "METER SELECTOR" switch
through all positions.

"BLOWER" indicator lights.

"FILAMENT' indicator Iights,

"PLATE" indicator lights.

Meter needle rem on black band
for all positions.

Note
If meter reading is abnormal, switch to standby trigger
("IFF DELAY" or "IFF "0" DELAYO' of "TRIGGER
SELECTOR" swirch of video distribution unit). Sum
mon maintenance personnel to locate and repair trouble.

,

37

38

Antenna control unit

Power distribution
•unit

2-16

2-2

Tum "POWER ON·OFF" switch
"ON",

Turn "CONTROL TEST" switch to
"FIL TIME DELAY".

Tum "CONTROL TEST' switch 10

"AC OVERLOAD",

Tum "CONTROL TEST" switch to
"DC OVERLOAD".

Turn "CONTROL TEST' switch to
"DOOR INTERLOCKS".

Red "FILAMENT AND FIELDS"
and red "AMPLIDYNE ON" indi
carers light. After 45 seconds, red
"PLATE VOLTAGE" inditator
lights.

10 :!:2 minutes after "MAG FIL".
circuit breaker has been closed
(step number 10) "CONTROL
TEST" indicator lights.

"CO,,"'TROL TEST' indicaror lights.
If indicator does not light. press
the "H V STOP II< OL RESET"
switch.

"CONTROL TEST" indicator lights,
If indicator does not light, press
the "HV STOP &< OL RESET"
switch.

"CONTROL TEST" indicator lights.

Green "HV STANDBY" indicators
at the power distribution unit and
transmitter control light.

Changed 15 Apri I 1969 79



Section II
Paragraphs 2-19 to 2-24

TO 31P6-2FPS8·1

2-19. STANDBY THROUGH FULL RADAR

OPERATION.

2-20. In "full radar operation", the transmitter radio
ares pulses which are returned to the receiver system

from reflective objects and appear as targets on the
indicators of the radar set.
2-21. Table XXIV lists the steps necessary to place a
radar set in "full radar operation" from "standby oper
ation".

TABLE XXV. STANDBY THROUGH FULL RADAR OPERATION

S/ep
Number

39

40

41

42

44

45

46

47

48

49

Uni,

Receiver and control
unit

Receiver and control
unit

Receiver and control
unit

Receiver and control
unit

Receiver and control
unit

Lower control panel

Power distribution
unit

Power distribution
unit

Transmitter control

Power distribution
unIt

Transmitter control

Power distribution
unit

Transmiuer control

Power distribution
unit

Figure
Ref.rence

2-15

2-15

2-15

2-15

2-15

2-9

2-2

2-2

2--4

2-2

2--4

2-2

2--4

2-2

Control

If the amber "REMOTE ON" indi
cator is Mf:'" reverse the position of
the "REMOT E LOCAL" switch.

Turn "TEST METER SWITCH" to
"COHO CRYSTAL CURRENT".

Turn "TEST METER SWITCH" to
"T-R TUBE CURRENT".

Turn "TEST METER SWITCH" to
"SIGN AL CRYSTAL CURREl'.'T".

Turn "TEST METER SWITCH" to
"DETECTOR VOLTS".

Turn "STALO CONTROL" switch 10

"MANUAL", (Amber "LOCAL ON"
indicator lit for this check.)

Close "HIGH VOLTAGE RECTIFIER
PLATE" circuit breaker.

Pre" "HV STOP & OL RESET"
switch at either of the two units.

Press "HV START" switch at either
of the two units.

Using the "HIGH VOLTAGE" switch
at either of the two units, raise high
voltage, in steps, until proper meter
readings are obtained. Maintain high
voltage just under the level that

•causes magnetron arcing.

Rotate "LINE VOLTAGE & FRE·
QUENCY" switch.

Indication

Amber "REMOTE ON" indicator
lights,

"T EST METER" indicates 0.4 to
0.5 rna.

"TEST METER" indicates 0.1 to
0.2 rna.

"TEST METER" indicates 0.4 to
0.5 rna.

"TEST METER" indicates 0.25 rna.
II the reading is not 0.25 rna,
adjust for correct reading by vary
ing the "NORMAL RECEIVER
GAIN" control.

"STALO CATHODE CURRENT'
meter reads between 14 and 20 mao

None.

None.

"lIV STANDBY" indicators go out.
""v ON" indicators light.
"PLATE HOURS" meter is oper-

•anve.

"MOD INPUT KILOVOLTS"
meters indicate 12 to 14 kv.
"MAG PLATE CURRENT" meters
indicate 38 to 52 rna.
"MOD INPUT CURRENT" meter
and "MOD OUTPUT CURRENT"
of the power distribution unit and
transmitter control, respectively, indio
care 250 to 300 rna.

"LINE VOLTS" meter and "LINE
FREQ" meter indicate 120 v and 60
cycles. respectively, for each of the
"MAIN BUS" and "AUXILIARY
BUS" positions.

-

2-22. ANTENNA CONTROL UNIT OPERATION.

2-23, The antenna is controlled in manual or automatic
(i. e., slew or scan) operation from the antenna control
unit, Prior to each of these operations, reset the con
trols of the unit, with the exception of the "POWER

80

ON-OFF" switch, at the preliminary control settings
given in table XXIII.

2-24. Tables XXVI through XXVIII list the control set
tings of the antenna control unit for automatic rotation,
manual rotation, and automatic sector scan of the
antenna.



TO 31P6-2FPS8-1 Section \I
Paragraphs 2-25 to 2-27

,--- .

TABLE XXVI. ANTENNA CONTROL UNIT, AUTOMATIC SLEWING
(See figure 2-16.)

Step Numb.~· Con'ro' Indication

50 Set "CONTROL SELECTOR" switch at "VELOCITY", None.

51 Adjust "PANEL ILLUMINATION" control. Control panel properly lighted.

52 Set "ROTATION" switch to "C.W:· or "c.C.W.". None.

53 Adjost "AMPLIFIER BALANCE" control. Antenna • and •stops creepmg remains
stationary.

54 Adjust "SPEED CONTROL". Antenna rotates at desired speed and di-
rection of rotation

TABLE XXVII. ANTENNA CONTROL UNIT, MANUAL OPERATION
(See figure 2-16.)

S'ep Number Con',ol Indication

55 Set "CONTROL SELECTOR" switch at "POSITION". None.

56 Turn "SPEED CONTROL" fully counterclockwise. None.

57 Rotate bandwheel. Antenna follow. direction of handwheel
rotation.

TABLE XXVIII. ANTENNA CONTROL UNIT, AUTOMATIC SCANNING
(See figure 2-16.)

Step Numbe, Con'rol Indication

58 Rotate handwheel until the antenna faces the Antenna rotates.
azimuth center of the area to be scanned.

59 Set "SELECTOR" switch at "SECTOR". None.

60 Adjust "ANTENNA SPEED CONTROL". Antenna scans at desired speed.

61 Adjust "SECTOR INCREASE" control for the Antenna scans through desired area.
desired area of coverage as indicated on the PPI.

62 Readjust handwheel position until desired Antenna rotates,
azimuth center of rotation is obtained.

2-25. RECEIVER CONTROLS.

2-26. During normal radar operation the receiver and
control unit is the center of receiver operation. Its
availability for operation is indicated by the "REMOTE
ON" indicator; conversely, the ·'LOCAL ON" indica-

tor of the upper control panel is off.
2-27. The "STALO CONTROL" switch, during nor
mal operation, is the only control that requires a change
of setting. Table XXIX discusses the sequence of
"STALO CONTROL" switch settings.

TABLE XXIX. RECEIVER CONTROLS
(See figure 2-15.)

S'ep Numb., Control Indication

63 Set the "STALO CONTROL" switch at ··SEARCH" None.
when radar • first placed • • AfterIS m operauon,
approximately one minute of continual operation.
set the switch at "TRACK".

81
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2-28. PPI PRESENT ATION (SEE TD. 31PI·2GPA 126·2).

2-40. STOPPING PROCEDURE.

2-41. The radar sets have three stages of shut-down.
partial shutdown, standby operation and coplete shut
down.

tion unit or the transmitter control. (See ligures 2-·2
and/or 2-4.)

2-44. COMPLETE SHUTDOWN. For complete radar
shutdown perform the following steps:

a. Return the radar to "standby operation" as dir-
ected in paragraph 2-43. .

b. At the power distribution unit, open the distribu
tion circuit breakers. If auxiliary equipment is receiving
source' power through the distribution unit, allow the
auxiliary equipment to shut down before removing
power.

TO 31 P6-2FPS8·1Section II
Paragraphs 2-28 to 2-44.

Figure 2-17. Deleteel

2-29. thru 2- 39. ( Deleted)

Figure 2-18. Deleteel

2-42. PARTIAL SHUTDOWN. In partial shutdown,
the radar set is in "full radar operation", but indio
vidual units are shut down. Examples of partial shut
down are normal receiver operation (MTI shutdown),
and operation with less than six PPI's.

2-43. SHUTDOWN TO STANDBY OPERATION.
"Standby operation" is' discussed in paragraph 2-11 of
the radar starting procedure. To place the radar in
"standby operation", press the "HV STOP & OL
RESET" button available at either the power distribu-

Open the "MAGNETRON BLOWER" circuit
breaker last.

c. At the power control box, open the circuit break.
ers. As in the preceding step, before throwing any cir
cuit breaker, permit auxiliary equipment to shut down.

d. Remove source power by shutting down the diesel
generator or opening the commercial power connections.

I Pages 83 and 84 Deleted•
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TO 31 P6-2FPS8·1

SECTION III

OPERATING CHECKS AND ADJUSTMENTS

Section III
Paragraphs 3-1 to 3-6

.---- 3-1. GENERAL.
3-2. Section III con tains the instructions for perform.
ing operating checks and adjustments on Radar Set
AN/FPS·S Or AN / MPS-I I. The instructions given in
paragraphs 3-3 through 3-5 comprise checks and adjust.
merits that are made during thestarting procedure; the
instructions of paragraphs 3-7 through 3-16 are made
during " full radar opera tion". The latter adjustments en
sure the optimum performance level of the radar set. The
chassis ad justments that are performed by operating per·
sonnel are illustrated in figures 3-1 and 3-2.

3-3. CHECKS AND ADJUSTMENTS MADE
DURING STARTING PROCEDURE.

3-4. Blowers are provided in the regulator unit, modu
lator, modulator power supply, transmitter, video dis
tribution power supply, MTI receiver group, MTI power
supply, PPI and antenna control unit. As each unit is
energized, check the blower to ascertain whether it is
operating correctly. Place a hand over the air ven ts
(louvers) on the cabinet. If the blowers are inoperative,
the passage of air through the vent will not be felt.

3-5. Table XXXI lists the monitoring circuits that are
built into the radar equipment to permit the checking

of individual power supplies. Any error reading in excess
of fi ve volts for regulated power supplies and 20 volts for
unregulated power supplies indicates the need of an
adjustment.

3-6. The indicating meter on the front panel of the
upper MTI drawer (figure 2-11) provides a means
for making a preliminary check of the MTI equipment.
Set the " MET ER SELECTOR" control knob under the
indicating meter to each of the eight positions and note
the meter readings. If the meter reading for each
selector position lies within the black "NORMAL" por-

, tion of the scale, the MTI equipment should be operat
ing properly. If the meter readings are not "NORMAL,"
tuen the equipment off and summon maintenance per
sonnel.

Note
The checking of all monitoring meter circuits
are within the scope of the operator. However,
certain adjustments may be made by experi
enced maintenance personnel only. The adjust.
ments that are set by maintenance person.
nel are identified by asterisks placed at the
corresponding checks, table XXXI.

TABLE XXXI. POWER SUPPLY MONITORING CIRCUITS

Slop
Number
(0 # 'ahl.
XXIV)

9

20

26

31

F;gun~

R.ele,~nce

2- 7

2-13

2- 3

2- 7

M.'el
'ndica,jD"

6.5 volts

+ 140 volts
+275 volts
-1 50 volts

+ 300 volts
-1 50 volts's

+375 volts
+ 300 volts
+250 volts••

+250 volls.

+140 volts
-105 ' ·olts.
-210 volts"

Switch
Position

"+140"
" +275"
" - 150"

"+300VDC"
"-150VDC"

"+375V"
"+300V"
"+250V"

UNREG"
" + 250V"

REG"
"+140V"
·~-I05V··

"-210V"

Adjustment

Turn " DC FIL ADjUST" control on
receiver of group power supply panel
( figure 2-7) for correct reading on
"DC FIL VOLTAGE" meter.

Turn "+1 40 VOLT ADjUST",
" + 275 VOLT ADjUST", and
"-130 VOLT ADJUST" controls on
video distribution power supply
chassis (figure 3-1) for correct read
ing on monitoring meter, as selected
b)' "M ETER VOLTAGE" selector
switch.
Turn " +300 VOLT ADJUST" (On
trol on PPI power supply chassis
( tigure 3- 2) for correct reading on
monitoring meter . There is no adjust
men' for the - 150 volt supply,
Turn " 37 5V ADjUST", " 30 0 V
ADJUST", " 250V REG ADJUST"
and " 140V ADJUST" controls on
receiver rf group power suppi)' (fig
ure 2- 7) for correct reading on the
"OUTPUT VOLTAGE" mete, adjust.
There are no adjustments for the
+ 250 volt unregulated, -105 volt
and -210 volt supplies.

*Adjustments made by maintenance personnel only.

·*This reading may vary + 50 volts depending on load.
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Section III
Paragraphs 3-7 to 3-10

TO 31P6-2FPS8-1
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Figure 3-1. Video Distribution Power Supply Chassis
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3-7. CHECKS AND ADJUSTMENTS MADE DURING
FULL RADAR OPERATION.

3-8. The instructions covered in the following para
graphs of this section are normally made during "full
radar operation". This procedure includes the periodic
checking of those monitoring circuits outlined in the
former part of this section, paragraphs 3-3 through
3-6.

3-9, MAGNETRON ARCING. (See figures 2-2 and
2-4,) If slight arcing occurs at the magnetron, depress
the "HIGH VOLTAGE RAISE LOWER" switch at
either the power distriburion unit or transmitter control,
Maintain the voltage at the level just before arcing recurs.
Excess arcing of the magnetron causes the radar to
return to "standby operation". This condition is indi
cated by the lighting of the "REV CURRENT TRIP"
indicators. Restore the radar to "full radar operation"
as discussed in Section II. If arcing is recurrent, notify
maintenance personnel.

3-10. MTI OPERATING CHECKS AND ADJUST
MENTS. Figure 3-3 illustrates the difference in appear
ance of the PPI presentation without MTI (normal
radar operation) and with MTI in operation. With
normal radar operation, strong returns from large fixed
targets will appear at various locations on the PPI,
along with smaller returns from any moving targets
which may be within radar range. With the MTI prop
erly operating, there should be no visible returns from
fixed targets within the range over which MTI is effec
tive (as determined by the setting of the "MTI RANGE
control"). With MTI operation, returns from only mov
ing targets' should appear on the PPI. If satisfactory
presentation cannot be obtained with normal radar oper.
ation alone, summon maintenance personnel to locate
and correct the trouble before proceeding further with
MTI adjustment. If the PPI presentation is satisfac
tory with normal radar operation but unsatisfactory with
MTI operation, and if previous preliminary operating
checks have indicated "NORMAL" meter readings,
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TO 31P6-2FPS8-1

Figure 3-2. (Deleted)

Section III
Paragraph. 3-11 to 3-12

I

adjust the MTI equipment as described in the following
paragraphs.

3-11. If the operating checks above indicate adjust
ment of the MTI equipment is required, some of the
front-panel controls may be adjusted to obtain improved
MTI performance and to comply with IFF operational
requirements. The operating adjustments are controlled
by:

"MTI RANGE" control

"SYSTEM TRIGGER SELECTOR" switch

The "TEST PULSE SELECTOR" switch and the "MTI
TEST VIDEO SELECTOR" switch are maintenance con
trois and are not to be used during operation. The
"METER SELECTOR" control knob may be left in any

• •poslUon.

3-12. MTI RANGE ADJUSTMENT. The initial cov
erage of the "MTI RANGE" control at its mid-range

•

Changed 15 April 1969 81



TABLE XXXII. RADAR SET MONITORING CIRCUITSco
co

Un;'

Power control box

Power distribution
•unit

Figur.
R.I.,ence

2-1

2-2

Swi,ch

Clip-on ammeter around each of
the "MAIN BUS" and "AUX
BUS" bars

"LINE VOLTAGE &
FREQUENCY"

Sw;,ch 'ol1,;on

"MAIN BUS"
"PHASE #1"

"PHASE #2"

"PHASE #3"

Me'.I'

Clip-on ammererw

"LINE VOLTS"
"LINE FREQ"

"LINE VOLTS"
"LINE FREQ"

"LINE VOLTS"
"LINE FREQ"

Indica'ion

15 amp

120 v
60 cps

120 v
60 cps

120 v
60 cps

U'I

:t-_.
o
:I

---

Filament transformer
unit

Transmitter control

PPI

Receiver rf group
power supply

2-3

2--4

2-5

2-7

"+300 v dc -150 v dc"

"METER VOLTAGES"

"AUX BUS"
"PHASE #1 "

"PHASE ,#2"

"PHASE '#3"

" + 300 v dc"
"-150 v de"

"+375 v"
"+300 v"
"+250 v UNREG"
"+250 v REG"
"+140 v"
"-105 v'

"-210 v"

,
I

"LINE VOLTS"
"LINE FREQ"

"LINE VOLTS"
"LINE FREQ"

"LINE VOLTS"
"LINE FREQ"

"MOD FIL VOLTS"

"MAG FIL CURRENT".

"MOD INPUT KILOVOLTS"

"MOD INPUT CURRENT"

"MAG PLATE CURRENT"

"MAGNETRON FILAMENT".

"MAG PLATE CURRENT"
"MOD INPUT KILOVOLTS"
"MOD OUTPUT CURRENT"
"MAG FREQ"

Monitoring meter
Monitoring meter*

"DC FIL VOLTAGE".

"OUTPUT VOLTAGE"
"OUTPUT VOLTAGE"
"OUTPUT VOLTAGE".
"OUTPUT VOLTAGE"
"OUTPUT VOLTAGE"
"OUTPUT VOLTAGE".
"OUTPUT VOLTAGE".

120 v
60 cps

120 v
60 cps

oof

120 v I
0

60 cps c.>-
120 v I '"II

9'
2.24 amp I

.-J....
'"II

12 to 14 kv I
U'I
CO•-265 10 300 rna

38 to 52 rna

150 to 180 v

38 '0 52 rna
12 to 14 rna
265 to 300 rna
1280 to 1350 mc

+300 v
-150 v

6.6 v

+375 v
+300 v
+250 v +50 v -25 v
+250 v
+140 v
-105 v
-210 v

)



GO
-0

Upper control panel

Lower control panel

Upper MTJ Drawer

Video distribution
power supply

Receiver and
control unit

("REMOTE ON"
indicator on)

Power monitor

2-8

2-9

2-11

2-13

2-15

3-4

"TEST METER SWITCH"

"METER SELECTOR"

"METER VOLTAGE"

"NOISE FIGURE
ATTENUATOR"

(See power monitor check
below.)

'TEST METER SWITCH"

"OFF-STANDBY·OPERATE"

"COHO CRYSTAL
CURRENT"

"TR TUBE CURRENT"

"SIGNAL CRYSTAL
CURRENT"

"MANUAL"

"OFF"

"DELAYED CARRIER
LEVEL"

"LINE VOLTAGE"

"+6.3 V"

04 - 150 VB"

"-150 VA"

"+120 V"

U+250 V"

10 -150"

"+275"

"+140"

"ATTENUATOR IN"
Light out

"COHO CRYSTAL
CURRENT"

"TR TUBE CURRENT"

"SIGNAL CRYSTAL
CURRENT"

"DETECTOR VOLTS"

"OPERATE"

"MAGNETRON
FREQUENCY....

"T EST METER".

"TEST METER".

'TEST METER".

"STALO CATHODE
CURRENT"·

Monitoring meters

Monitoring meters

Monitoring meter's

Monitoring meter

Monitoring meter

Monitoring meter

Monitoring meter

Monitoring meter

Monitoring meter

Monitoring meter

Monitoring meter

"MAGNETRON
FREQUENCY"·

"NOISE GEN CHARGING
VOLTAGE"

"RF POWER".
(See paragraph 3-17.)

"TEST METER".

"TEST METER".

"TEST METER".

"TEST METER"

Monitoring meter

I

1280 to 1350 mc
(read on cali
bration chart)

0.4 '00.5 rna

0.1 to 0.2 rna

0.4 100.5 rna

14 to 20 rna

Nonc

"NORMAL"

"NORMAL"

"NORMAL"

" N O RMAL"

"NORMAL"

" N ORMAL"

"NORMAL"

- 150 v

+275 v

+140 v

1280 10 1350 mc
(read on cali
bration chart)

11 v

0.8 to 1.2 mega
watts peak power

1l,4 to 0.5 rna

0.1 to 0.2 rna

0.4 to 0.5 rna

0.25 rna

0.8 to 1.2 mega
watts peak power

...
o
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~
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Section III TO 31 P6-2FP58-1

I Figure 3-3. De/etea

ZERO SET
FINE CONTROL

,_..,;ZERO SET COARSE
- ADJUSTMENT

•

-, ...-

,.-

POWER
,.....,.·METER .

...
POWER

INDICATO

..-- ',

." - -
If''''-~ - -
"OfF- STA"ND BY~OPERATE=-,-_--.

SWITCH

Figure 3-4. Powe, Manito" Cont,ol 1'0".1
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TO 31P6-2FPS8-1 Section III
Paragraphs 3-13 to 3-16

position is approximately 75 miles. If the number of fixed
target signals outside the MTI range is excessive, turn
the control knob slowly clockwise, increasing the range
until the undesired signals are within the cancellation
region. If the initial range setting leaves no undesired
signals, turn the control knob slowly counterclockwise,
reducing the MTI range to the minimum setting that
permits cancellation of undesired fixed-target signals.

During operation, check to be sure that the
blowers are working properly. If the BLOWER
switch on the MTI power supply is turned off
inadvertently during operation, the equipment
will continue to operate but will overheat and
may be damaged.

3-13. RADAR SET MONITORING.

3-14. Table XXXII lists the meters the operator nor
mally monitors. Improper readings of those meters
marked with an asterisk indicate adjustments are to be
performed by maintaining personnel only. Table XXXII
includes those readings given in table XXXI. Thus a
composite check sheet of all operator monitoring checks
is provided.

Note
The power monitor meter reading is included
in table XXXII. Refer to paragraph 3-15 for
the discussion concerning power monitor oper-

•anon,

3-15. POWER MONITOR. (See figure 3-4.) The con
trols of the power monitor are listed in table XXXII.

Note
When the power monitor is removed fromits
power source, the normal posirion for the meter
pointer is off scale to the right beyond the
1.5 megawatts reading.

3-16. Set the "OFF-STANDBY-OPERATE" control at
the "OPERATE" position. Permit the monitor a 5-min
ute warm·up period. Adjust the "ZERO SET" controls
for a zero-reading on the power meter.

Note

When a stable zero set is required, allow a
half to one hour warm-up period before mak
ing a final zero-setting adjustment.

Connect the r-f cable to the directional coupler of the
antenna system, as outlined in the Handbook of Ser
vice instructions. Monitor the radar power output level.
The proper reading is 0.8 to 1.2 megawatts, peak power.

When the r-f power is applied, the reading
should not be off scale. A meter reading above
1.5 megawatts indicates excessive r-f power.
Remove the r-f cable immediately to prevent
damage to the monitor.

TABLE XXXIII. POWER MONITOR CONTROLS

Cont,oI Fund;on

"OFF-STAN DBY· Control. the application of
OPERATE" switch source power.

POJit;on Function

"OFF" Removes power
from the unit
(space heaters
energized).

"STANDBY" Provides for
initial warm-up
for the unit.

"OPERATE" Energizes unit
completely.

"ZERO SET COARSE" Brings power meter within
switch zero-set range of the "ZERO

SET FINE" control.

"ZERO SET FINE" Zero set power meter.
control

Power meter Monitors the output level of
she radar set.

91
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Section IV TO 31 P6-2FPS8·1

SECTION IV

EMERGENCY OPERATION AND REPAIR
..- ~

14-1 Thru 4-54D, deleted. (See T.O. 31P1-2GPA126-2.)

4-55. EMERGENCY OPERATION AND REPAIR.

4-56. Radar Sets AN/FPS·8 and AN/MPS-ll will func
lion properly after the opera lion checks and adjustments

I Figures 4-1 thru 4-14, deleted.

I
92 Changed 15 April 1969

Pages 93 thru 98A/ (98B blank) deleted.
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TO 31 P6-2FPS8-1 Section IV
Paragraphs 4-57 to 4-67
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Figure 4- J5. Typical A-scope Presentation

DELAY" or "IFF ZERO DELAY." The switch position
depends on the existing tactical situation.

4-63. VIDEO PRESENTATION. The A·scope is nor
many used for maintenance purpose. However, in an
emergency, the A·scope may serve as a replacement for a
defective PPI oscilloscope.

4-64. A-SCOPE.
(See figur es 4-15 and 4-16,)

4-65. The A-scope indicates the range or the radar
antenna to the observed target; no target azimuth is
indicated. The A-scope presents a sweep trace the length
of which represents range. Target echoes appear as pulses
extending above the sweep trace.

4-66. RANGE INFORMATION. Range information
is shown by the position of the target echo relative to
the range marks. The range marks are indicated by a
series of evenly spaced pul ses along the sweep trace,
every fifth marker being slightly larger than others. The
separation between any two adjacent range marks rep
resents 10 miles of range and the marks with increased
amplitude represent 50-mile intervals. When the antenna
is rotated, target echoes appear instantaneously as the
antenna passes the target.

4- 67. TARGET ECHOES. Target echoes received on
the A·scope screen are pulses extending upward from
the horizontal sweep trace. The size and shape of the
echo pulses depend on the nature and number of tar
gets which cause the echoes. Target echoes appear to the
right of the main pulse (transmitted pulse), the distance
depending upon the range of the target. Moving targets

MAIN
.. BANG

.· /i····;;" GROUND'.. · · ": ,(' ·:· · ~A RGET·'; ...•... ,....
' ,:" '••,(.'.\: ' CLUTTER -: · /i'.: "· · ECHO . ...•..

WARNING

This should be done only in an emergency
since under this condition high voltages are
exposed.

If for any reason the blowers do not operate and emer
gency operation of the equipment is desired, the equip
ment can be operated with the drawers open and the
blowers off. Summon maintenance personnel to repair
the blowers as soon as possible.

4-59. POWER CONTROL BOX. (See figure 2-1.)
Alternate "GENERATOR" circuit breakers are provided
for the application of power to the radar bus loads. If
one or both of the "GEN ERATOR" circuit breakers is
defective, move the interlock circuit breaker bars and use
an alternate pair of "GENERATOR" circuit breakers.

4-60. RECEIVER CONTROL (See figur es 2-8, 2-9,
and 2-15.) Alternate controls of the receiver and con
trol unit are provided at the local control panel. To sub
stitute the local control panel for the remote control
panel , reverse the "REMOTE LOCAL" switch at either
of these two panels. The "LOCAL ON" indicator lights
and the "REMOT E ON" indicator goes out, thus indio
caring the transference of receiver control.

4-61. TRIGGER GENERATION. (See figum 2-11
and 2-14.) The choice of one of two triggers are offered
during either MTI or non-M'TI operation. When the
"IFF ZERO DELAY" trigger circuit is not operating
properly, switch the "SYSTEM TRIGGER SELECTOR"
switch to " IFF DELAY". It is sometimes possible to
operate the radar set at the latter switch position, when
the "IFF ZERO DELAY" circuit is defective.

4-62. RECEIVER. (See figure 2-14.) If the MTI sys
tem is defective, operate the normal receiver system only.
At the video distribution unit, turn the "TRIGGER
SELECTOR" switch from "MTI" to either "IFF

have been made as described in section III. (See table
XXXII.) However, internal failure may occur; or corn
bat, or other unpredictable events may result in damage
to the equipment. This does not necessarily mean the
radar set must be shut down: certain steps can be taken to
maintain the radar set in emergency operation.

4-57. POWER FAILURE. If the equipment suddenly
stops operating, and there has been no external cause,
the trouble may be. due to power supply failure. Moni
toring meters and blown-fuse indicators are located
throughout the radar set. Check for proper power supply
voltages and make certain no fuses have been blown.
(See cable XXXVI.)

4-58. MTI RECEIVER GROUP. If the power-supply
drawer cannot be closed and the emergency situation
demands that the equipment be operated, it is possible
to short out the power-supply interlock by raising the
red interlock short guard inside the power-supply
drawer and throwing the switch beneath.

.. -
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Paragraphs 4-68 to 4-69
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VOLTAGE
CALIBRATOR .

CONTROL .
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PANEL
BRILLIANCE
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DELAY
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CONTROL

FOCUS
CONTROL
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SYNC SELECTOR
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ATTEN UATlON '

SWITCH

...-

DELAY
CONTROL

HORZ SYNC
CONTROL

HORZ SELECTOR
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HORZ GAIN
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TRIGGER INPUT
CONNECTOR
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~ CONTROL
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HORZ SWEEP
FREQ CONTROL

POWER
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POWER INDICATOR
AND DIMMER CONTROL

SWEEP SPEED
CONTROL

.

VERT
CENTERING

CONTROL

VERT GAIN
CONTROL

RANGE MARKER
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VERT
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VERT AMP
INPUT

CONNECTORS
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TRIGGER OUTPUT
CONNECTOR

- VERT
IN PU T

CONNECTOR
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Figure 4-16. A-scope Control Panel

produce echoes that change position slowly along the
sweep trace.

4- 68. FALSE ECHOES. Electrical noise or atmospheric
disturbance appears as pulses on the A-scope. However,
these pulses appear and disappear momentarily without
any regularity in pattern, form or position.

4-69. Table XXXIV lists the controls, functions and

pre-operational control settings of the A-scope. Table
XXXV lists the controls and gives the operational pro
cedure for the A-scope. The data given in the tables is
supplemented by information contained in paragraphs
4-70 through 4-73.

Note
There is no correlation between the step num
bers of table XXXV and those of section II.
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TO 31P6-2FPS8-1

TABLE XXXIV. A-SCOPE, FUNCTION AND PREOPERATIONAL SETTING OF CONTROLS

Section IV

Control

" POWER ON -OFF" switch

Dimmer control

"PAN EL BRILLIANCE"
(antra l

" INTEN SIT Y" control

" FOCUS" control

" AST IGM AT ISM" control

" VERT CENTERIN G "
contro l .

"HORZ CE NT ERIN G"
control

"VERT SELECTOR" switch

Funttion

In "ON" position, connects A-scope to power source.

Adjusts "POW ER ON " indicator illumination.

Adjusts panel illumination.

Adjusts intensity o f trace.

Ad justs presentat ion for sharpest signal definition.

Adjusts presentation for sharpest signal definit ion.

Adjusts vert ical centering of entire scope pattern.

Ad justs the hor-izontal centering of the entire scope pattern
so that the sweep starts at the left side of the screen.

Is a 3-posirion switch that selects the input signal.

Preoperational SeH;ng

"OFF"

Approximately
mid-position

Approximately
mid-position

Approximately
mid-position

Approximately
mid-position

Approximarely
mid-position

Approximately
mid-posit ion

Approximately
mid-position

"1" or 10 2"

Position

" t "
" 2"

"EXT "

Function

Selects normal, blanked video signals,

Selects MTI video signal s.

Selects test signals that are applied to
the " V ERT AMP INPlrr" terminals.

" VERT D EFLECTION"
switch

Is a 2-position switch that appl ies input signals to the
A-scope.

"AMP"

Position

"AM P"

" DIRECT"

Function

Input signals are ampli fied for radar
operation.
Input test signals at the " [)JR V ERT
INPlJf" terminals are appl ied d irect ly.

" V ERT ATTENUATION"
sw itch

"VERT G AIN" control

Is a coarse-gain, 4-position switch that adjusts the amp li 
tude of target echoes.

Is a fine-gain control that adjusts the ampli tude of
ta rget echoes.

"3"

"RAN G E M ARKER
O N-OFF" switch

In "ON" position ,
con tro l ci rcuit.

•energizes the " MA RK ER G AIN " "OFF"

" MARKER G AIN" cont rol

" HORZ SELECTOR"
sw itch

Adjusts the ampl itude of the range marks, The control
is effective when "RANG E MARKER ON-OFF" switch
is at "ON",

Is a rotary switch that selects the des ired range display
for radar operation or frequencies fo r testing procedures,
The "5", "M", "L" or "T" positions are used during
radar o pe ration.

Approximately
mid-position

"S", "M", "tOO or '7"

.--- .

Position

"5"

"M"

"L"

"T "

Function

Short range, 10 nautical miles.

Medium range, 50 nautical miles.

Long range, 200 nautical miles.

Very sho rt range, 1.6 to 6.5 nauti cal miles
m ntinuously variable b)' the "SW EEP
SPEED" control. The start o f th is ver)'
short sweep is dependent on the position
of the " RANG E DELAY" cont rol thereby
making it possible ( 0 examine any 1.6 to

65 seem! of a 2OO-mile range.

Can Be Varied

6-26 nautical miles

10-90 nautical miles

80-250 nautical miles
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Section IV TO 31 P6-2FPS8-1

TABLE XXXIV. A·SCOPE, FUNCTION AND PREOPERATIONAL SETTING OF CONTROLS (cont)

Control Function Preoperational S.tting
'1--- - - - - - - -+- - - - - - - - - - - - - - - - ---11--- - - - - - --1

" H ORZ SELECTOR"
switch (cont)

" 1"

HA"

"B"

"C'·

" 0 "

"E"

" EXT"

Testing posit ion for ~ITI. Presents a 161.2
naut ical mile range.

Testing posi tion fot MTI. Presents a 4.03
nautical mile range.

A-scope used as oscilloscope, 25-70-CP5
frequency range.

A-scope used as oscill oscope, 5O-250·cps
frequen cy range.

Avscope used as osci lloscope, 225-1200
cps freq uency range.

A~scope used as oscilloscope, i-ke-e-ke
frequen cy range.

A-scope used as oscilloscope, e-ke-3Q.kc
frequency range.

Selects test signals that are applied ( 0

the "H ORZ INPUT" terminals,

80.65-242 nautical miles

"HORZ GAIN" control

"HORZ SW EEP FREQ"
control

"SYNC SELECTOR"
switch

Adjusts the width of the entire scope pattern.

Ad justs the horizontal sweep frequen cy. Used during
testing procedures.

Is a 2-posit ion switch tha t selects the sync ci rcui t for
the A-scope during testing procedures.

Approximately
mid-position (or
desired posirion)

Approximately
mid-position

" I NT" .--
P OSit;01Z

" I NT"

Function

U ses internal sync circuits. This setting
is also us ed if the system trigger to the
A-sco pe 1S lost during radar operation.
(See paragraph 4-73.)

" EXT" Uses external sync
applied to the "EXT

volt age that is
SYNC" terminals.

"HORZ SYNC" control Adjusts amount of sync voltage used during testing
procedures.

Fully counter
clockwise

"HORZ ATTEN UATION"
switch

Is a z-posirion switch that places
with the input signals.

• •an attenuator 10 series " 1: 1"

Position

" 1: 1"
" 10:1"

Function

Removes attenuaror for radar operation.
Reduces the test signal input that is
applied ( 0 the "HORZ INPUT" terminals.

"TRIGGER SELECTOR"
switch

Is a 4-posit ion sw itch that selects the desired trigger
input for the A-scope.

"LINE"

Position

"LINE"

"NEG"

" POS"

UINT"

Function

Receives system trigger for radar oper-
•anon.

Used for testing procedures when negative
trigger is available.
Used for testing procedures when positive
trigger is available.
Used for testing procedures or when
system trigger to A-scope is lost during
radar operation, (See paragraph 4-73,)

"TRIGGER INPUT"
control
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Adjusts amplitude o f input trigger. Used whenever
"TRIGG ER SELECTOR" switch is set at "LINE",
" N EG", or " POS" .

Fully counter
clockwise



TO 31 P6·2FPS8-1 Section IV

TABLE XXXIV. A·SCOPE, FUNCTION AND PREOPERATIONAL SETTINGS OF CONTROLS (cont)

Con'rol

"SWEEP SPEED" control

"DELAY SELECTOR"
control

fund;on

Con tinuously van es the range of the very short sweep
from 1.6 to 6.5 nautical miles whenever the "HORZ
SELECTOR" switch is set at the "T" position.

Is a 3·position switch that places delay circuits in
operation.

Preoperationar SeH;nfl

Fully counter
clockwise

"OFF"

Position
"OFF"

"MARKER"

"ON"

Function
No range delay.

Presents a neganve (downward) delay
marker (pip) that indicates the position
of the start of the delayed sweep when
the "DELAY SELECTOR" control is set
at "ON". (The marker may be used 10

reference the range of a rarger .) The
range of the marker is controlled by the
"RANGE DELAY" control.

Delays the start of the range sweep by
an amount controlled by the "RAN G E
DELAY" control.

"RANGE DELAY" control

"TRIGGER OUTPUT"
contra!

"VOLTAGE CALIBRATOR"
switch

••
Delays the Start of the range sweep, and contro ls the
positioning of the delay marker. The amount of delay
is determined by the delay marker (pip) when the
"DELAY SELECTOR" switch is at the "MARKER"

• •posmon ,

Adju sts amplitude of output trigger. Used during test ing
procedures,

Is as-positi on switch that selects calibration signals for
the vert ical amplifier during testing procedures.

Position

Fully counter
clockwise

Fully counter
clockwise

" OFF"

" O FF"
".OS"
".5"
"5"
"50"

No calibration signals used.
Calibration signal 0.05 volt peak-to-peak,
Calibration signal 0.5 volt peak. to-peak.
Calibratio n signal 5 volts peak-to-peak.
Calibration signal 50 volts peak-to-peak,

Step Nlimber

TABLE XXXV. A-SCOPE OPERATION

CDntrol

Note
Set all contro ls to the position indicated in
table XXXIII, preoperational setting column,

Indicofion

1

2

3

"5
6

7

8

9

10

Turn the "POWER ON-OfF" switch to "ON".

Adjust dimmer control.

Adjust "PANEL BRII.I.IANCE" control.

Turn "RANGE MARKER ON-OFF" to "ON".

Adjust "MARKER GAIN" contro l.

Set "HORZ SELECTOR" switch to "S", "M".
"L" or "T" depending on the desired range-sector
coverage.

Adjust "VERT CENTERING" control.

Adjust "H ORZ CENTERING" control.

Adjust " VERT GAIN" control and " VERT
ATTENUATION" switch.

Adjust "HORZ GAIN" control,

Red "POWER ON" indicator lights.

Red " POW ER ON" indicator a, proper
• •mtenstry.

Panel at proper light intensity,

Range marks appear.

Range marks are barely visible.

The number of range marks presented
on the range in use.

Entire scope pattern is vertically cen
tered.

Entire scope pattern is horizontally
centered.

The deflections are at the desired ampli
tude (usually between one and two
inches high) .

Entire scope pattern appears at desired
width.
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Section IV
Paragraphs 4-70 to 4-77

Step Numb.,

TO 31P6-2FPS8-1

TABLE XXXV. A·SCOPE OPERATION (cont)

Control Indicotion

11 Adjust "FOCUS" control for best overall
presentauon for various positions of the
"ASTIGMATISM" control, thus determining the
correct setting of that control.

A-scope display dearly focused.

Note
Do not adjust the "ASTIGMATISM" and
"FOCUS" controls simultaneously.

12

13

14

Adjust "INTENSITY" control.

Set "DELAY SELECTOR" switch at "ON" oc
"MARKER" as desired. (See paragraph 4-72.)

Adjust "RAN GE DELAY" control as desired,
(See paragraph 4-72.)

Display appears at proper intensity.

At "MARKER" position, pip indicates
the star t of the delayed sweep which
will occur when "DELAY SELECTOR"
switch is set at "ON".

When the "DELAY SELECTOR"
switch is at "MARKER", the "RANGE
DELAY" control determines the P OSi

tion of the marker pip.
When the "DELAY SELECTOR" switch
IS at "ON ", the "RAN G E DELAY"
control determines the amount of delay
before the start of the sweep.

4-70. A-SCOPE OPERATOR'S NOTES.

4-71. The following paragraph supplements the data
given in table XXXV.

4-72. RANGE DELAY OPERATION. Delayed start
ing of the sweep trace permits accurate range readings
of long-range targets, The range at which the sweep
starts corresponds to the settings of the "RANGE
DELAY" control.

a. Throw the "DELAY SELECTOR" switch to the
"MARKER" position. At this position, a vertical, down
ward pip appears on the A-scope screen. The range of
the pip corresponds to the setting of the "RANGE
DELAY" control (i.e., this indicates the start of the
delayed sweep when the "DELAY SELECTOR" switch
is set back on the "ON" position).

b. With the "HORZ SELECTOR" switch in the "L"
position, rotate the "RANGE DELAY" control from
its counter-clockwise position. The vertical pip moves
toward the right: adjust the delay control so that the
pip is immediately to the left of the target.

c. Set the "DELAY SELECTOR" switch to the "ON"

4-73. INTERNAL SYNCHRONIZATION OF
A-SCOPE. Internal synchronization is used during radar
operation when the s}'Stem trigger to the scope is lost.

a. Set the "TRIGGER SELECTOR" switch at the
"INT" position.

b. Set the "SYNC SELECTOR" switch at the "INT"
• •posItIon.

c. Vary "HaRZ SWEEP FREQ" control until the
proper rep rate is matched.

d. Advance the "HORZ SYNC" control slightly in the
clockwise direction. This locks the internal trigger and
provides for stable operation.

Note
Do not advance the "HaRZ SYNC" control
too much in the clockwise direction.

4-74. FUSE COMPLEMENT.
4-75. Table XXXVI lists the fuses of Radar Sets AN/
FUS-8 and AN/MPS-l1 . All fuses are glass-cartridge
types except fuses Fl401 through F14l2 of the power
distriburionunir, These fuses are fiber-cartridge types.

4-76. INDICATOR COMPLEMENT.

5-77. Table XXVII lists the indicators of Radar Sets
AN/FPS-8 and AN/MPS-ll. Blown-fuse indicators may
be checked by removing the fuse of each indicator cir
cuit; other indicators may be checked by turning "ON"
their corresponding switches.

• •posll1on.

d. Set the "HaRZ SELECTOR" switch to the "M",
"S" or "T" position, as required. This provides the desir
able expansion of that portion of the sector which is
being observed. Vary the amount of delay to ascertain
whether any targets are past the limits of the pre
sented area.

e. When the "HaRZ SELECTOR" switch is at the
"T" position, the "SWEEP SPEED" control varies the
presented sector-section between 1.6 and 6.5 nautical
miles.
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another fuse; notify maintenance
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TO 31 P6-2FPS8-1

TABLE XXXVI. FUSE COMPLEMENT

Section IV

--"'-,

,--'

Un;'

Power Distribution Unit

Modulator

T ransmitter control

Receiver rf gro up power
supply

Upper control panel

MTI power supply

Upper MT I drawer

Lower MTI drawer

Video distribution
power supply

Receiver and control unit

Antenna contro l unit

Symbol

FI 401
Fl 402
FI 403
FI404
F I405
FI40G
Fl407
F I40S
F1 4119
F1410
Fl 411
F1412
FI413
F I4 14
F I4 15
FI4 1G

FlOI

FSOI
F802

F II OI
FI I02
FII 03
FI 104
FII05
Fll o6
FlI07
FI I OS

FIOOI
F l002

F6701
F6702
F6703

F6704

Fn OI
Fn 02
F73U3
F7·lM

F6UUI
FGuu2
FG003
F6004

F5601
F5602
F5603
F5604
F5605
F5606
F56U 7
F56US
F5609
B610
F561 1
F5612
F5GI3
F5GI4
F5615

F·j501

F26U.l
F2602
F2601

Rating

15 amp; 250 v
15 amp: 250 v
15 amp: 250 v
15 amp; 25U v
15 amp; 250 v
15 amp: 250 v
15 amp: 25U v
15 amp; 250 v
15 amp; 250 v
15 amp; 250 v
15 amp: 250 v
15 amp: 250 v
3 amp : 250 v
3 amp: 25U v
3 amp; 250 v
3 amp; 250 v

S amp; 250 v

3 amp; 250 v
I amp; 250 v

1/4 amp: 250 v
1/1 6 amp; 250 v
1/16 amp ; 250 v
1/1 6 om,,: 250 v
1/ 4 amp; 250 v
1/4 amp; 250 v
1/4 amp ; 250 v
2 amp ; 250 v

1 amp; 2 50 v
S amp; 25U v

5 amp; 250 v
5 amp; 250 v
3 amp: 250 v

( slo -blo)
1/ 2 amp; 250 v

1/ 4 amp: 25U v
1/4 amp; 25U v
1/ 4 amp; 250 v
1/4 amp; 25U v

1/4 amp: 250 v
1/2 amp; 250 v
1/ 16 amp; 250 v
I amp: 25U v

3 amp; 250 v
3 amp; 250 v
I amp ; 250 v
1 amp; 250 v
1/1 6 amp ; 250 v
I /IG amp; 250 v
1/ 4 amp ; 250 v
1/ 16 amp; 250 v
1/ 16 amp; 25U v
1/1 6 amp: 250 v
1/ 4 amp; 250 v
1/ 16 amp; 250 v
1/ 16 amp: 250 v
1/ 16 amp: 250 v
1/1 6 amp; 250 v

1 amp; 250 v

1/4 amp: 250 v
1/4 amp; 250 v

5 amp: 25U v

8/own~Fuse Indi(ofof or Matking

"1'1'1·1 "
"1'1'1·2"
"1'1'1·3"
" 1'1'1·4"
··PPI·5"
" 1'1'1·6"
" VIDEO :lIAP"
":lITI"
"OUT LETS"
"T ELEPHO N E"
"OPS"
"STOR ES"
"HV IlEG "
"MAG FIL REG "
" MOD FIL REG"
" REG BLOWEll"

" UTI LITY OUTLF.T"

"TRIG AMPL"
"TUNING MOT OR"

"+ 140 V DC"
" + 300 V DC"
" - 21 0 V DC"
" +250 V DC"
" - IU5 V DC"
" +250 V DC UN REG"
" 12U V AC STALO FIL"
" 120 V AC PLATE"

"ST ALO & MAG T UN E MOTORS"
"T RAN SMITTER 120 V UNR EG"

"PLATE"
"BLOW ER"
" FILAMENT A.c."

,
" FI LAM ENT D.C."

" -150 V A"
"-150 V B"
" + I2U V"
"+25U V"

" - 150 V"
"+ 120 V"
" + 25U V"
"+ 6..; V"

" RECTI FI ER I jU/ 275 V"
"FILA:lI El\'T EXTE IlNAL LOAD"
"RECTIF IER - 150 V"
" RECTIF IER 24 V"
" BLAN KEIl AND TEST 275 V"
" AN G LE MAIlK GE;\I 275 V"
" RANGE MA RK G EN 275 V"
"TRIGGER G EN 275 V"
"BLANKER 14u V"
"RANGE MARK GEN 140 V"
" N OHMAL RECEIVm 140 V"
" BLA;\IKER - I SO V"
"ANGLE M ARK GEN -15U V"
"RANGE MARK GEN - 15U V ..
"N O RMAL RECEIVEIl -I SO V"

"ST AJ.O s: MAG T C N E MOTOHS"

"SERVO PLAT E SUPPLY"
" DR IVE MOTOR FJELD"
"MAIN POWER"
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Section IV T.O. 31P6-2FPS8-1

TABLE XXXVI. FUSE COMPLEMENT (cont)
. -.

Uni, Symbol Roting Slo wn·Fuse 'ndicolor or Marking

PPI cabinet F9701 I amp; 250 v " ILLUM INAT IO N"
F9 702 5 amp; 250 v "FUSE"
F970.\ 15 amp; 250 v " POW ER ON"

PPI low-vol tage power supply F8S01 1/ 2 amp; 250 v " +30V-40V - 150V"
F8502 3/4 amp; 250 v " +300+ 150V"
F8 S03 1/2 amp; 250 v " Il V POWER"

A· scope F930 1 2 amp: 250 v " FIL "
F9302 2 amp; 250 v " PLATE"

Power moni tor F3201 314 amp; 250 v "SLOW BLOW"
F3202 3/4 am p ; 250 v "SLOW BLOW"

Azimuth pul se amplifier FI 3 amp; 250 v " AZ IMUT H MARKER"
( where available) F2 3 amp; 250 v "SPARE"

F3 3 amp; 250 v " NORT H MARKER"

TABLE XXXVII. INDICATOR COMPLEMENT

Unit Symbol Type Marking

Azimuth pulse amplifier !I NE48 "AZIMUTH MARKER"
( where available ) 12 NE48 "SPARE'"

13 NE48 "NORTH MARKER"

Power control box !l20 ! NE48 "GENERAT OR I"
!l 202 NE48 "G ENERAT O R 2"
!l203 NE48 "GENERAT OR 3"
11204 N E48 Main bus
11205 NE48 Auxiliary bus
11206 NE48 "AMPLIDY N E ON" -- -"

Power distribut ion unit 11 401 N E5 1 " PPI·!'·
11402 NE 51 "PPI·2"
11403 NE5 1 " PPI·3"
11404 N E5 1 " PPI-4"
1140; N E; ! "PPI-S"
11406 N E; I " PPI-6"
11407 N E5 1 " VIDEO MAP"
11408 N ES I " M TI"
11409 N ES I " O UTLETS"
11 410 NESI "T ELEPH ON E"
11 411 NE51 "OPS"
114 12 NE 51 "STORES"
11 413 N ESI "HV REG"
11 4 14 NE51 "MAG FIL REG "
11 415 N E5 1 "MOD FIL REG"
!l 416 N E51 " REG BLOWER"
1141 7 N E48 " M AIN BUS"
11418 NE48 "AUX ILIARY BUS"
11419 GE47 " REV CURRENT TRIP"
11420 NE48 " H V ON"
1142 1 NES I " CO NT ROL TEST"
11422 NE48 " AM PLI D Y N E ON"
!l423 GE47 " H V STAND BY"

Modu lator power supp ly 120 1 N ESI " INTERLOCK SH O RT "

Modul ator 1101 NE51 "UT ILIT Y OUTLET"
1102 NE51 " IN T ERLO CK SHORT"
1103 NESI " IN T ERLO CK SHORT"

T ransmitter contro l 180 I NE48 " B V O N"
1802 MAZDA 47 " IIV ST AN D BY "
1803 MAZDA 47 "REV COR T RI P IND"
1804 NE51 "TUN IN G MOTOR"
1805 NE5 1 "T RIG AMPL"

Upper contro l paoel !l001 NE5 ! "STALO & MAG TUNING
MOTORS"

!I002 N E51 "T RAN SM ITTER 120 V UNREG "
1100.\ MAZDA 47 " N O ISE ON"
!I004 M AZ D A 47 " LOCAL O N "
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TO 31 P6·2FPS6-1

TABLE XXXVII. INDICATOR COMPLEMENT (cont)

Section IV

,.." - .

, . ..

Unit

Receiver rf group power supply

MTI power supply

Upper MTI drawer

Lower MTI drawer

Video distribution power
supply

Receiver and control unit

Antenna contro l unit

PPI low-voltage power supply

Servo ampl ifier
A-scope

Power monitor

Symbol

11101
11102
11103
111 04
11102
11103
11104
11105
11106
11107
11108
11109
11110
16701
16702
16703
16704
16705
16706
16707
17201
17202
17203
17204
16003
16004
16005
16006

15601
15602
15603
15604
15605
15606
15607
15608
15609
15610
15611
15612
15613
15614
15615
15616

14501
14502
14503
14504

12607
12606
12609
12(>08
12604
12605
11201
11202
11203
18501
18502
18503
18504

19301
19311
19312

13201

Type

NE51
NE51
NE51
NE51
NE51
NE51
N E51
N E51
NESI
NE51
NE51
NE48
NE48

NE51
NE51
NE51
NE51
NE51
NE51
NE51
N E51
N E51
NE51
NE51
NE51
NESI
N ES I
N E51
NE51

MAZDA 47
MAZDA 47
NE51
N E51

NE51
N E51
NE51
NE51
NE51
NE51

NE16
NE16
NE16
NE16

GE47
NE51
NE51

To be supplied

--_. - --

Marlcing

"+140 V DC"
"+300 V DC"
" - 210 V DC"
" +140 V DC"
" +300 V DC"
"-210 V DC"
" + 250 V DC REG"
"- l OS V DC"
"+250 V DC UNREG"
" 120 V AC STALO FIL"
"120 V AC PLATE"
"PLATE INPUT 120 V AC"
"FILAMENT INPUT 120 V AC"
"PLATE"
"PLATE CIRCUIT"
"BLOW ER"
"BLOWER CIRCUIT"
"FILAMENT A.C."
" FILAMENT CIRCUIT"
" FILAMElI.'T D.C:'
"-150 VA"
" -I SO VB"
"+120 V"
"+250 V"
"-I SO V"
" + 120 V"
" + 250 V"
"+6.3 V"

"RECTIFIER 140/2 75 V"
" FILAM ENT EXTERNAL LOAD"
"RECTIFIER - 150 V"
"RECTIFIER 24 V"
"BLANKER AND TEST 275 V"
"ANGLE MARK GEN 275 V"
"RANG E MARK GEN 275 V"
"TRIGGER GEN 275 V"
" BLAN KER 140 V"
"RANGE MARK GEN 140 V"
"NORMAL RECEIVER 140 V "
"BLANKER -1 50 V"
" ANGLE MARK GEN -150 V "
"RANG E MARK GEN -150 V"
" NORMAL RECEIVER -150 V"
"POWER"

"NOISE ON"
"REMOTE ON"
"A1T ENUATOR IN"
"ST ALO & MAG TUNE

MOTORS"

" FILAMENTS AND FIELDS"
"A MPLIDYN E ON"
"PLAT E VOLTAGE"

•
"MAIN POWER"
"-460V DRIV E MOTOR FI ELD"
"+41OV SERVO PLATE SUPPLY"
Panel illumination
Panel illumination
Panel illumination
"+30V- 40V-1 50V"
"+300 V +150 V"

. " FILAMENTS"
" H V POWER"

" POW ER ON"
"POWER ON"
"FIL"
"PLATE"

To be supplied
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T.O. 31P6·2FPSB·1

SECTION V
DIFFERENCE DATA SHEETS

Section V

Difference Data Sheet

5·1. EQUIPMENT COVERED.

5·2. A difference data sheet for Radar Sets AN/FPS.8 and
AN/i\Il'S·ll with Power Supply.Receiver OA.4923/FPS.
88(V) is supplied in this section.

5-3. The general description and operational procedures for
the equipment included in this section are the same as the

Changed 30 November 1968

general description and operational procedures for the
original Radar Set AN! FPS-8 except for the specific dif
ferences noted in the Difference Data Sheet .

5-4. Sections I through IV contain complete instructions
for Radar Sets Al\l/FPS-8 and AN/i\IPS·Il.
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POWER SUPPLY·RECEIVER GROUP

T.O. 31P6·2FPS8·1 Section V

Difference Data Sheet

OA·4923/FPS·88(V)

-

THE INSTRUCTIONS CONTAINED IN PRECEDING SECTIONS OF THIS HANDBOOK
APPLY EXCEPT FOR THE DIFFERENCES GIVEN IN THIS DATA SHEET

GENERAL DESCRI PTIO:". Contents of Section I apply
except as follows:

a. Photograph at bottom of figure 1-3 applies except
that nomenclature, Radar Receiver Il.524/ FPS-3 is replaced
by Power Supply-Receiver Group OA-4923/FpS.88 (V).

b. Table XXXVII replaces the Receiver R·F Group data
of table I.

c. The Receiver R-F Group, Receiver Group OA
417/FpS-!l, listed in table II is replaced by Receiver Group ,
Power Supply-Receiver Group OA-4923/ FpS.B!l(V)_

d. Figure 5-1 replaces figure 1-7_

e. The text for Receiver System, paragraphs 1-90
through 1·1 36 applies with the following exceptions:

(1) All references to Receiver Group OA.417/FPS-8
are replaced with Power Supply-Receiver Group OA
4923/FPS.38(V) .

(2) All references to an r-f amplifier are replaced
with parametric amplifi er.

(3) All references to Radar Receiver R-524/FPS-8 are
replaced with Receiver Group OA-4923/ FPS-8B(V).

(:1) All references to Power Supply pP-862/FPS-8 are
replaced with Power Supply pp-862A/FpS-8.

(5) Figure 5-2 replaces figure 1·16.

(6) Figure 5-3 replaces figure J·I7.

(7) The following paragraph replaces paragraph
1·98.

Receiver Group OA-4923/ FpS-!l8(V) consists of the
following onits . (See figures 1-1 9 and 5-3.)

Duplexer CU-321/FPS-8 (duplexer)

"ower Supply PP-1l63/FPS-8 (keep-alive power supply)

Amplifier Group OA-4925/FPS.88(V) (Parametric
assembly)

Variable Attenuator CN-196/FpS-8 (coho coupler)

Radio Frequency Oscillator O-I7I /FPS.8 (stalo)

Intermediate Frequency Amplifier A:V!.734/FPS-8
(coho afc preamplifier)

Frequency Mixer State CV-252/FPS.ll (coho frequency
mixer)

Receiver Control C-1092/FPS-B (afc)

Changed 30 November 1968

Radio Frequency Monitor ID-340/FPS-8 (powcr
monitor)

(8) Reference to figure 1-18 in paragraph 1·100 is
replaced by figure 5-3.

(9) Paragrap hs 1.1 01 ,1.103,1-104,1-105, i.m, and
I-1l2 are deleted.

(10) References to T-R cavi ty in paragraphs 1·90
through I·1l 4 are replaced by TR !~~e _

(ll) The following paragraph replaces paragraphs
1-101 ,1.103, 1·104 and 1-105_

AMPLIFIER GROUP OA-4925/FPS-811(V). (See figure
5-4.) Amplifier Group OA-4925/FPS-88(V) (parametric
assembly) consists of a T-R tube, parametric amplifier,
filter-mixer and i-f preamplifier. Received target signals
from the duplexer are coupled through the T-R tube to the
parametric amplifier. lIere the echo signals are amplified
and then supplied to the filter-mixer. In the filter-mixer
these signals are heterodyned with a second input signal
from the staIo to produce signals at an intermediate
frequency. The i-f signals are amplified in i-f preamplifier
and then supplied to the normal and i\1T1 receivers.

OPERATING PROCEDURES. Contents of Section II apply
except as follows:

a. The NOISE GENERATOR switch is deleted from
table XlI.

b. Figure 5-5 replaces figure 2-8.

c. The R.F. AMP TUNING and T.R. TUBE TUNING
switches are deleted from tahle XIII.

d. Figure 5·6 replaces figure 2-9.

e. Table XXXVllI and figure 5-7 are added.

i. Table XL provides two additional preliminary switch
settings to switch settings shown in tahle XXIII.

EMERGENCY OPERATION AND REPAIR. Contents of
Section IV apply except as follows:

a. Table XLI provides two additional fuses to table
XXXVI.

h. The NOISE ON indicator II003 is deleted from
XXXVII.

c. Table XLII provides one additional indicator to tahle
XXXVII.
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TABLE XXXVII. EQUIPMENT SUPPLIED FOR POWER SUPPLY·RECEIVER GROUP WITH

PARAMET~ICAMPLIFIER

Overall Dimensions
Qty.
Per

Equip. Common Name Official Nomenclature Height

Inches

Width Depth

Lbs.

Weight

-- --

1 Receiver group Power Supply-Receiver Group, 51 34 27 477
OA-4923/FPS-88(V)

(1) RF receiver unit Receiver Group.
OA-4924/FPS-88(V)

(1) Control panels

(1) Coho-afc Amplifier, I-F AM-734/FPS·8
preamplifier

(1) RF receiver Cabinet, Electrical Equipment
unit cabinet CY-408I/FPS·88(V)

(1) Stalo Oscillator, RF 0-171/FPS-8

(1) Me Control, Receiver C-I092/FPS-8

(1) Coho frequency Mixer Stage, Frequency
• CV-252/FPS·8mixer

(1) Keep-Alive Power Supply PP-863/FPS-8
power supply

(1) Duplexer Duplexer CU·32I/FPS-8

(1) Power monitor Monitor, RF ID-340!FPS-8

(1) Coho coupler Attenuator, Variable
CN-I96/FPS-8

(1) Parametric Assembly Amplifier Group 34 34 10 165
OA-4925/FPS-88(V)

(1) Parametric Amplifier, Parametric
amplifier AM.3742/FPS-88(V)

(1) Voltage Regulator, Voltage
regulator CN·962/FPS·88(V)

(1) I·f Amplifier,I-F
preamplifier AM-3743/FPS-88(V)

(1) Control Panel, Control
panel C-4868/FPS-88(V)

1 Receiver power supply Power Supply PP-862A/FPS-8 18Y, 33-1/8 27 177

112
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TABLE XXXVIII. Parametric Assembly, Controls and Instruments

Section V
Difference Data Sheet

-~--

Fig. 5-7 Reference
Callouts Con trol Or Indicator Designation Function

I PREAMP GAIN CONTROL switch S2 Used to select i-f preamplifier high-
gain or low-gain mode.

2 PARAMP-PREAMP DISABLED DSI Is lighted when parametric amp-
indicator lamp 1ifier is locally disabled or when

i-f preamplifier is locally
switched to high-gain mode.

3 PARAMETRIC AMPL ON S3 Used to locally enable or
switch disable the parametric amplifier

4 Pump and crystal current MI Used to monitor pump and
meter crystal currents.

5 PUMP MONITOR/XTAL SI Used to select circuit to be
NO. I MONITOR/XTAL monitored by meter ML
NO. 2 MONITOR switch

TABLE XXXIX. POWER MONITOR, CONTROLS AND INSTRUMENTS

Fig. 5-8 Reference
Callouts Control Or Indicator Designation Function

I OFF-STANDBy-oPERATE SI Used to control application
switch of source power.

2 Power on indicator lamp II Is lighted when source power
is applied.

3 Power meter MI Used to monitor signal
power output of radar set.

4 ZERO SET COARSE switch S2 Used to make coarse selection
of power meter range .

5 ZERO SET FINE control R25 Used to zero set power meter.

TABLE XL. PRELIMINARY CONTROL SETTINGS FOR PARAMETRIC ASSEMBLY

,
Figure

Unit Reference Control Position

Parametric Assembly 5-7 PREAMP GAIN CONTROL Down

Parametric Assembly 5-7 PARAMETRIC AMPL ON ON
switch

Changed 30 November 1968 113
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TABLE XLI. FUSE COMPLEMENT FOR VOLTAGE REGULATOR CN-9621FPS·SS(V)

Unit Symbol Rating Blown-Fuse Indicator
Or Marking

Voltage Regulator P I 1/16 amp, 250V SLOW BLOW 1/16 AMP
on Parametric
assembly

F2 1/16 amp, 250V SLOW BLOW 1/16 AMP

TABLE XLII. INDICATOR COMPLEMENT FOR PARAMETRIC ASSEMBLY

Unit Symbol Type Marking

Parametric Assembly DSI 1829 PARAMP-PREAMP DISABLED

. -,.

. -,.
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TRANSMIT.

L JGTAP2~362

TRIGG ER TR I GGER TRANSMITTED Rf
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MOD ULATOR TRANSMITTER
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REC EIV ED- Rf
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• RECEIVE
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CO UPLER
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INDICATOR I - f fl LTER/ PARAMETRIC
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i
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Figure 5-1 . System Block Diagram for Radar Sets AN/FPS-8 and AN/MPS.ll
With Power Supply·Receiver..Group OA-4923/FPS-88(V) I
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CONTROL PANEL
C - 4868/FPS-88 (V)

I - F AMPLIFIER
AM-3743/FPS- 88 (V)

PARAMETRIC
AMPLIFIER

AM -3742/FPS-88(V)

Figure 5-4. Amplifier Group OA-4925/FPS.88(V)

Changed 30 November 1968
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Figure 5-5. Receiver Group , Upper Control Panel •
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• Figure 5-6. Receiver Group, Lower Control Panel
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Figure 5-7. Receiver Group, Parametric Assembly Panel •
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