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ANNEX # 1-1 



BASIC METHOD OF 

RADAR 

SPEED MEASUREMENT 

Radar device sends out radio signal. 
Signal strikes a solid object (car) and is 0 

reflected (bounced) back toward radar 
receiver. 

If there is relative motion between the 
object and the radar, reflecting signal wi l l  
be different from the transmitted signal. 

Amount of difference indicates the speed 
of the relative motion. 



, L J  

PRINCIPALS OF MOVING RADAR 

50 MPH 

I = 
70 MPH 

1 CONTINUOUS BEAM OF ENERGY IS SENT OUT 
2 DOPPLER SIGNALS ARE RETURNED 

50 MPH SIGNAL "GROUND" SPEED 
120 MPH SIGNAL "TARGET" SPEED 

THE COUNTING UNIT PROCESSES BOTH AND SUBTRACTS 

D = COMBINED SPEED C GROUND SPEED 

*, 120 MINUS 
L, 50 EQUALS 

TARGET SPEED 
70 



BEAM LENGTH IS INFINITE UNLESS 
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FREQUENCY = The number of waves 
(cycles or hertz) transmitted in one 
second. 

RADAR = Radio Detection And 
Ranging 

FREQUENCIES - 
1 1. X-Band = 10,525,000,000 cycles 

(waves, hertz) per second or 10.525 GlGA 
hertz 1 GlGA = 1 Billion 
2. K-Band = 24,150,000,000 cycles per 

second or 24.150 GlGA hertz 

Travels at the speed of light 
186,rI miles per second 
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THE DOPPLER FREQUENCY 
OR 

DOPPLER SHIFT 
The difference between the transmitted fre- 

quency and. the returned frequency 

VEHICLE APPROACHING RADAR: 

RETURNED 
4 

TRANSMITTED 
0 

VEHICLE GOING AWAY 
RADAR: 

F R O M  

TRANSMITTED eb 
X-Band Shift - Imph = 31.4 c.p.s. 
K-Band Shift - Imph = 72.0 c.p.s. 0 
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A GNAL 

GROUND SPEED RETURN 
kb 

TARGET 
50 M.P.H. 

PATROL VEHICLE SPEED - 50 M.P.H 

TARGET RETURN - COMBINED SPEED - 120 M.P.H. 
GROUND SPEED RETURN - PATROL SPEED - 50 M.P.H. 

- HI-PASS FILTER 3768 VERIFIERS 120 120 MPH 120 

3768 
1570 

S 
U 
B 

TIME BASE COUNTER T 
R 
A 

I C - LO-PASS FILTERS - VERIFIERS 50 T 
f 570 50 MPH 50 

1 -  . 
50 70 

i 

PATROL . TARGET 
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ANGLE BETWEEN RADAR ANTENNA AND 
VEHICLE MUST BE AS'SMALL AS POSSIBLE 

i TO AVOID ERROR READING. I 

LINE OF VEHICLE TRAVEL 



.- I TRACKING HISTORY CHECKLIST 
STATIONARY MODE 

1. VISUAL OBSERVATION. 
a. Identify target. 
b. Estimate speed. 
c. Confirm target is in range. 
d. Check environment. 

2. AUDIO CONFIRMATION. 
a. Pitch - lndicates speed. 
b. Amplitude - lndicates motion. 

3. RADAR SPEED VERIFICATION. 
a. Stable readout for three-five seconds. 
b. Readout must agree with visual and audio. 
c. Manual lock. (optional) 
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TRACKING HISTORY CHECKLIST 
MOBILE MODE 

1. VISUAL OBSERVATION. 
a. Identify target. 
b. Estimate speed. 
c. Confirm target is in range. 
d. Check environment. 

2. AUDIO CONFIRMATION. 
a. Pitch - lndicates speed. 
b. Amplitude - lndicates motion. 

3. RADAR SPEED VERIFICATION. 
a. Stable readout for three-five seconds. 
b. Verify patrol speed. 
c. Readout must agree with visual and audio. 
d. Manual lock. (optional) 
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BEAM WIDTH FORMULA 

X = Width of signal (unknown) 

1 D = Distance 
,A = Known angle 
@ = 90° (right angle) 
X = 2 x D x tan ./'I2 

X = 2(tan L112) x D 
I 
I 

(CONSTANT) I i I 

for 1 2 O ,  X = 2(tan 6 O )  or ( 1 x D 1  
for 1 6 O ,  X = 2(tan 8 O )  or (+) x D I 

for 1 8 O ,  X = 2(tan go) or ( I I ) x D '  
for 24O, X = 2(tan 12O) or ( ) x D  



TEXAS DEPARTMENT OF WBUC SAFETY 
RADAR CERTIFICATION PROGRAM 

PRACTICAL EXAMINATION AND DEMONSTRATION 
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ANNEX %2 

Radw tndioated Speed 

Tea car m e d  Spsed 

UustbewWlinilMPH 



3. Bsme Lane 

1 2 3 4 5 



TEXAS DEPARTMENT OF PUBLIC SAFETY 
CERTIFICATION OF ACCURACY - TUNING FORKS 

TUNING FORK, serial # has bwn tested and found to osdlhte at 

cycles per seumi. It will cause a calibration signal of 

miles per hour when usad wlth a Doppler Wtk radar -tiria on the manufadurers 'signed radar 

frequency Of - GHz. 

TUNING FORK, serial # has been teated and found to oscillate at 

cyW per second. It wlU muss a calibration signal of 

m i h  per hour when used with a Doppler traffic radar qmafing on the menufactunx's assigned radar 

RegUenCY of GHr. 

Subscribed and sworn to Worn me, the undelgiflned authority, on this the 

. A.D. 20 

My commission expima 



OPERATOR'S INSTRUCTIONS 
MODEL TB-1 TUNING FORK CALIBRATION 

The TB-1 Tuning Fork Calibrator allows you to test your radar external tuning forks to the exact hertz to 
National Bureau of Standards accuracy. 

To Test Tunlng Fork: 

1. Tum TB-1 to w position. 

2 ~ a k e  sure digital reading is dear. (If not, push reset button) 

3. Strike Tuning Fork on nonmetallic object and place and comer of the butt end of the fork in the 
shown tide on TB-1. 

4. Compare the number displayed on TB-1 (cydes per second) with the chart below with appro- 
prhte miles per hour stamped on the tuning fcwk. 

5. t i  the display falls within the tuning fork frequency aooeptence range on the chart, then your tun- 
ing fork is correct. 

6. Push "Reset" button to dear.78-1 and chedr next tun(ng fork. 

7. Turn TE-1 to WfP after ampIeting a# tests to proteot batteries. 

8. Note: Batteries are reohergable type a d  a recharger is furnished in the padcage- Keep bat- 
teries Mly charged for optimum opfation. When batteries are weak green pilot l i i  will extin- 
guish. Recommended charge is 18 hours. 

To Test with National Bumu of Standards: 

1. Turn TBt switch to WBS'. 

2. Plug telephone pickup coil in hottom of TS1. Place coil around the Receiver end on telephone. 

3. D i i  the National Bureau of Standards at 1-(303)499-7111, Boulder, Colorado. 

4. The NBS will transmit either 500, 800. or 1.WO cycles (1 cps) depending on time of minute 
called A continuous 600 Hz tone is brorrdcast during every odd minute from 0 seconds to 45 sec- 
onds except for a 0.W second hole where the seconds tick occurs, and except for minutes 9.45. 
57.49. and 51 of every hour. If your TB-1 displays any of these readings then it insures you of it's 
accuracy to the NBS. 



DECATUR RADAR 
FORK FREQUENCY CHART 

.- ~~ 
VALUE 

FORK 
VALUE 

X-BAND 
1 = 31.989 Hz 1 = 19.504 M 1 = 96.122 Hz 
MPH in Hz KPH in Hz Knots in Hz 

156.9 97.5 180.6 
313.9 195.0 981.2 
470.8 292.5 541.8 
627.8 390.1 722.4 
784.7 487.6 903.0 
941.6 585.1 1083.7 

1098.6 682.6 1264.3 
1255.5 7802 1444.9 
1412.5 877.7 1625.5 
1569.4 975.2 1808.1 
1726.4 1072.7 1986.7 
1803.3 11702 21873 
2640.3 1267.8 2347.9 
21972 1385.3 2628.5 
23542 1462.8 2709.1 
2511.1 1560.3 2889.8 
2668.1 1657.8 3070.4 
2825.0 1755.4 3251 .O 
2981.9 1852.9 3431.6 
3138.9 1950.4 361 2.2 

X-BAND 
1i31389)Ir 1 rr 19.504 HZ 

M P H h ) I r  KPH in Hz 
1 = 96.122 Hz 
Knots in Hz 



X-BAND 
TUNING FORK 
FREQUENCY 

IN M.P.H. 

MPH RADAR 
TUNING FORK FREQUENCY CONVERSION 

K-BAND 
TUNING FORK TUNING FORK TUNING FORK 
FREQUENCY FREQUENCY FREQUENCY 
IN O.P.S. IN M.P.H. IN C.P.S 

LOW HIGH 
299 329 
456 486 
61 3 643 
770 8W 
927 Sn 

1021 1051 
1084 1114 
1241 1271 
1398 1 428 
1555 ? 585 
1712 1742 
1868 1 898 
2025 2055 
2182 221 2 
2339 2369 
2496 2526 
2653 2683 
2747 2777 
281 0 2840 
2967 2997 
3124 3154 
3281 3311 
3438 3468 
3595 3625 
3752 3782 

TUNING FORK 
FREQUENCY 

X-BAND IN C.P.S. 

LOW HIGH 
35 MPH 2532 25!2 
50 MPH 3640 3868 
65 MPH 4722 4742 

LOW 
685 

1045 
1405 
1765 
2125 
2341 
2485 
2845 
3206 
3566 
3926 
4286 
4646 
5006 
5366 
5726 
6086 
6306 
6447 
6807 
7167 
7527 
7887 
8247 
8607 

(Rev. 2-m) 



Ka BAND RADAR 
TUNING FORK FREQUENCY CONVERSION 

b B A N D  
TUNING FORK 
FREQU€NCY 

TUNlNO FORK 
FREQUENCY 

IN CPS* 

' Computations based on traffic RADAR transmittkg at 34.7GHz 1 MPH is equal to 103.5 hertz. 


