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(WARNING) 
HIGH VOLTAGE 

is used in the operation 

of this equipment. 

DEATH ON CONTACT 

may result if personnel fail 
to observe safety precautions. 

Be careful not to contact high-voltage connections or 115-volt input con- 
nections when working on or near this equipment. When working inside the 
equipment, after the power has been turned off, always short-circuit the high- 
voltage capacitors. 



ARTIFICIAL RESPIRATION 

GENERAL PRINCIPLES 

1. Seconds count! Begin at once! Don’t take time 

to move the victim unless you must. Don’t loosen 

clothes, apply stimulants or try to warm the victim. 

Start resuscitation! Get air in the lungs! You may 

Save a life! 

2. Place the victim’s body in a prone position, so 

that any fluids will drain from the respiratory pas- 

sages. The head should be extended and turned 

sideward never flexed forward; the chin shouldn’t 

sag, since obstruction of the respiratory passages 

may occur. 

3. Remove any froth or debris from the mouth with 

your fingers. Draw the victim’s tongue forward. 

4. Begin artificial respiration. Continue it rhyth- 

mically and without any interruption until natural 

breathing starts or the victim is pronounced dead. 

Try to keep the rhythm smooth. Split-second timing 

is not absolutely essential. 

5. When the victim starts breathing, or when addi- 

tional help is available loosen the clothing; remove 

it, if it’s wet; keep the victim warm. Shock should 

receive adequate attention. Don’t interrupt the 

rhythmical artificial technique for these measures. 

Do them only when you have help or when natural 

breathing has started. 

6. When the victim is breathing, adjust your timing 

to assist him. Don’t fight his efforts to breathe. Syn- 

chronize your efforts with his. After resuscitation, 

keep him lying down until seen by a physician or 

until recovery seems certain. 

) 

7. Don’t wait for mechanical resuscitation! If an 

approved model is available, use it, but, since me- 

chanical resuscitators are only slightly more effec- 

tive than properly performed “push-pull” manual 

technique, never delay manual resuscitation for it. 

BACK-PRESSURE ARM LIFT METHOD 

1. Position of Victim. Place the victim in the prone 

(face-down) position. Bend his elbows; place one 
hand upon the other. Turn his face to one side, plac- 
ing his cheek upon his hands. 

2. Position of Operator. Kneel on your left or right 
knee, at the victim’s head, facing him. Your knee 

should be at the side of the victim’s head close to his 
forearm, your foot should be near his elbow. Kneel 

on both knees if you find it more comfortable, with 

one Knee on each side of the head. Place your hands 

on the flat of the victim’s back so that their heels 

are just below the lower tip of his shoulder blades. 

With the tip of your thumbs touching spread your 

fingers downward and outward. (See A) 

3. Compression Phase. Rock forward until your 

arms are approximately vertical and allow the 

weight of the upper part of your body to exert a 

slow, steady, even, downward pressure upon your 

hands. This forces air out of the lungs. Keep your 

elbows straight and press almost directly downward 

on the back. (See B) 

4. Hxpansion Phase. Release the pressure, avoid any 

finish thrust, and commence to rock backward slow- 

ly. Place your arms upon the victim’s arms just 

above the elbows, and draw his arms upward and 

toward you. Apply just enough lift to feel resistance 

and tension at the victim’s shoulders. 

Don’t bend your elbows. As you rock backward, the 

victim’s arms will be drawn toward you. (The arm 

lift expands the chest by pulling on the chest mus- 

cles, arching the back and relieving the weight on 

the chest.) Drop the arms gently to the ground or 

floor. This completes the cycle. (See C and D). Now, 
repeat the cycle. 

5. Cycle Timing and Rhythm. Repeat the cycle 10 

to 12 times per minute. Use a steady uniform rate 

of Press, Release, Lift, Release. Longer counts of 

about equal length should be given to the “Press” 

and “Lift” steps of the compression and expansion 

phases. Make the “Release” periods of minimum 

duration. 

6. Changing Position or Operator. 

(a) Remember that you can use either or both 
knees or can shift knees during the procedure, pro- 

vided you don’t break the rhythm. Observe how you 

rock forward with the back-pressure and backward 

with the arm-lift. The rocking motion helps to sus- 

tain the rhythm and adds to the ease of operation. 

(b) If you tire and another person is available, 
you can “take turns.” Be careful not to break the 

rhythm in changing. Move to one side and let your 

replacement come in from the other side. Your re- 

placement begins the ‘Press-Release’”’ after one of 

the “Lift-Release” phases, as you move away. 

TM AR-3 
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CHAPTER 1 

INTRODUCTION 

GENERAL Section I. 
1. Scope 

This technical manual contains instructions 
for the installation, operation, maintenance, and 

repair of Pulse Generator AN/PPM-1 (fig. 1). 

Pulse Generator AN/PPM-1 is an operating set, 
hereinafter called ‘‘the set,’’ is comprised of the 
basic unit, Generator Pulse FG—69/PPM-—1, here- 
inafter called “the pulse generator,’ and AN 
Cable Assembly, Radio Frequency CG—999/U, 
for use in tests and calibration of radar sets, etc., 
wherever pulse measurement techniques will be 
useful. In addition to these instructions, two 

appendixes covering a list of references and an 
identification table of parts are included. 

2. Forms and Records 

The following forms will be used for reporting 
unsatisfactory conditions of Army materiel and 

equipment. 
a. DD Form 6, Report of Damaged or Improper 

Shipment, will be filled out and forwarded as 

prescribed in SR 745—45-5. 

AMPLIFIER 
UNDER TEST ~ - PULSE. ] 

GENERATOR 
$G-69/PPM-1 CORD 

-€6-999/U_ 

Figure 2. 

b6. DA Form 468, Unsatisfactory Equipment 
Report, will be filled out and forwarded to the 
Office of the Chief Signal Officer as prescribed in 
SR 700-45-5. 

c. DA AGO Form 11-238, Operator First 
Echelon Maintenance Check List for Signal 

Corps Equipment (Radio Communication, Direc- 
tion Finding, Carrier, Radar), will be prepared in 

accordance with instructions on the back of the 

form (fig. 11). 

d. DA AGO Form 11-239, Second and Third 
Echelon Maintenance Check List for Signal 

Corps Equipment (Radio Communication, Direc- 
tion Finding, Carrier, Radar), will be prepared in 
accordance with instructions on the back of the 

form (fig. 12). 

e. Use other forms and records as authorized. 

DESCRIPTION AND DATA 

3. Purpose and Use 

a. Pulse Generator AN/PPM-1 is a 25-tube 

test set used in determining the response of cir- 

Section Il. 

OSCILLOSCOPE 
TS—239/UP 

T™ 2678-2 

Pulse generator in use. 



cuits to rapidly changing signals. This instru- 
ment is applicable to the testing of radar systems, 
nuclear counting circuits, television systems, 
video amplifiers, filters, and band pass circuits. 
Also, it may be used for the pulse modulation of 

uhf (ultra-high-frequency) signal generators. De 
tailed information on circuit testing with a square 
wave generator will be found in TM 11-671. 

4. Technical Characteristics 

Pulsevlen gt hie pee eae eee 

Pulse amplitudes] 222s ees 

b. The equipment consists of a Pulse Generator 
SG-69/PPM-1 powered from a 115- or 230-volt, 
50- to 60-cycle, a-c (alternating-current) source 
and a short adapter Cord CG-999/U. The 
equipment set-up for normal operation is shown 

in figure 2. This pulse generator is intended for 
use in a fixed field installation and not for mobile 

operation. 

Continuously variable from .07 to 10 usec. 
Fifty volts into 50-ohm load maximum, with a 50-db, 6-position step attenuator 

(10 db per step) and an AMPLITUDE control providing 10 db of continuous 

variation. 

Pulse shape ese. = ee eee 

volts output. 

Rise and decay time approximately .02 usec each (10 percent to 90 percent of 

maximum amplitude). 

Attenuation through use of the AMPLITUDE control causes 

Variation of crest voltage less than 5 percent at 50 

some increase in crest variation; attenuation through use of the step attenuator 

causes no discernible increase in crest variation. 

Pulse*polarity sae 2-92 2 see eee 

Internal ampedancess se. == eee 

Repetition rates aes see ee eee 

SVM CATO NIZA LO Timea eee eg 

Positive or negative. 

50 ohms oe less, either polarity. 

50 to 5,000 pulses per second. 

Can be triggered from an external positive or negative pulse source having an 

amplitude of 5 volts at rates up to 5,000 pulses per second. 

Trig per pilS@e-2 ote ae 5 nee ene oe rae Provides 40-volt positive or 25-volt negative trigger pulses to a 200-ohm or 

greater load. Positive or negative pulses of approximately 1 usec duration 

at the half-voltage points are available with less than .25 usec rise time. 

Delay provisions wees anes Bee The main pulse can be delayed from 0 to 100 usee with respect to the trigger pulse. 

Ad an GesprovislOngee ase seine eee The main pulse can be advanced from 0 to 10 usec with respect to the trigger pulse. 

Power supply ratings sss eee 

Overall ‘dimensions: = 2asyamie een ge 

115 or 230 volts, 50 to 60 cycles per second, 325 watts. 

19 inches wide by 10% inches high by 14% inches deep (ineluding controls). 

Panel size is 19 inches by 10% inches and the depth behind the panel is 13 inches. 

Weight... >, Soest eee hee eine 48 lbs. 

5. Packaging Data 

(fig. 7) 

When packaged for shipment, the set is placed 
im a corrugated cardboard container and packed 
in excelsior inside a wooden crate. The outside 

6. Table of Components 

dimensions of the crate are 30% inches wide by 
19% inches high by 10% inches deep. The volume 
of the crate is 3.62 cubic feet. The shipping 
weight is 90 pounds. 

Note. Items may be packaged in a manner different 

from that shown, depending on the supply channel. 

Component Re a ied nee See ee ve ie bi ee 

Pulse Generator SG—69/PPM-1_______________ 10% 14% 19 1. 67 45 

Cord: GG2090/ UE ss sae Be, Ee AG (nae ed ns oe 8% |_._-. | a 

Note. This list is for general information only. 

requisition of spare parts. 

7. Description of Pulse Generator AN/PPM-1 

a. The pulse generator is housed in a single 

metal cabinet that is designed for bench mounting 

or rack mounting (figs. 2 and 6). 

8 

See appropriate supply publications for information pertaining to 

b. To remove the cover, unscrew the four screws 

which fasten the cover to the back of the instru- 
ment and slide the cover toward the rear. 

c. To remove the bottom plate, unscrew the 
four screws, one in each corner of the plate. 



‘VvI3 

Figure 8. 

8. Description of Minor Components 

Cord CG—999/U, and 8%-inch adapter cable, is 

the only minor component supplied. This cable 
is terminated on one end to fit the PULSE OUT 

receptacle on the pulse generator. The other end 
is not terminated. 

9. Running Spares 

The following running spares are included in the 
packing case for each equipment: 

1 electron tube 6X4 

1 electron tube 6L6G 

1 electron tube 6W4 

1 electron tube OB2 

2 electron tube 6J6 

1 electron tube 12AX7 

2 electron tube 6AS7 

1 electron tube OD3/VR150 

264004’—53- 

ATTENUATOR 2 
: . TM 2678-3 

Pulse generator, top view, cover removed. 

1 electron tube 5R4 

1 electron tube 6AU6 

4 electron tube 12AU7 

2 electron tube HP45/3HP45 (type 3C45 

supplied in early models). 
211-37 fuse 
211-47 lamp 

6 electron tube 

1 electron tube 

10. Additional Equipment Required 

Connecting cables (50 ohms) and connectors, 

other than the short adapter cable (par. 8), are 

required but are not supplied. These are used 
for connecting the pulse generator to other items 

of test and driven equipment. 

11. Differences in Models 

The external appearances of the various models 

of the pulse generator are identical in all respects. 
Some of the later models, however, have been 

9 



Cl2S RELI DLIOI 

Figure 4. Pulse generator, bottom view, cover removed. 
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| TM2678-5 

Figure 5. Pulse generator, rear view, cover removed. 
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modified to improve operational features. These 

differences are detailed in a and 6 below. 

a. On equipment starting with serial No. 1039, 

the method of coupling the pulse from the pulse 
rate multivibrator to the SYNC OUT circuits 
is changed. Coupling capacitor C103 was _ re- 

duced from 50 uuf (micromicrofarads) to 30 uuf. 

The difference in wiring 1s shown on the two sche- 
matics for the front deck (figs. 30 and 31). 

b. On equipment starting with serial No. 1239, 
three resistors and one capacitor have been added 
to the rear deck to compensate for production 
tolerances in transformer Tl. Also, the value of 

another resistor has been increased. The differ- 
ence in wiring is shown by the two schematic 
diagrams for the rear deck (figs. 32 and 33). The 
added capacitor and resistors are as follows: 

(1) R71, a 600-ohm 20-watt resistor, has 

has been added from the junction of 

chokes L4 and L5 to the plate of V1B 
(pin 5). 

(2) R72 and R73, 220,000-ohm 2-watt resis- 

tors, have been added in parallel from 
the plate of pulse terminating thyratron 
V16 to ground. 

(3) C32, a .05-uf (microfarad) 600-volt d-c 
(direct-current) capacitor, has been added 
in parallel with R71. 

(4) The value of R19, plate load resistor for 

V15, has been increased from 1 to 1.5 
megohm. 

c. In equipments starting with serial No. 1439, 
the design of pulse transformers T101 to T103 is 
changed because of unavailability of former core 
materials. Use of these newer pulse transformers 

has required different circuitry in the blocking 
oscillator circuits on the front deck. These 

modifications are as follows: 

(1) C106 is not used. 

(2) C140, a 2000-uuf mica capacitor, has been 
added in the grid return path for V102B. 

(3) C141, a 1000-uuf mica capacitor, has been 

added in the grid return path for V1IO9A. 
(4) C142, a 1000-uuf mica capacitor, has been 

added in the grid return path for V106B. 
(5) R108 is not used. 

(6) Ri1ll has been replaced by R157, a 

220,000-ohm 1-watt resistor. 

(7) R158, a 27,000-ohm 1-watt resistor has 

been added in the grid return path of 

V102B. 

(8) R151 and CR103 are rearranged in the 
erid circuit of V106B. 

(9) R137 has been replaced by 
27,000-ohm 1-watt resistor. 

(10) R150 has been replaced by R160, a 
27,000-ohm 1-watt resistor. 

(11) T101, stock No. 212A-60B has been 
replaced by 913-3. 

(12) T102, stock No. 212A-60A has been 

replaced by 913-2. 
(13) The value of C131, coupling capacitor in 

the pulse length multivibrator, has been 
increased from 5,000 to 5,600 yuuf and now 

is a low temperature coefficient type. 

These modifications are included in 

figure 34. 
d. Some of the later models will have type 

HP45/3HP45 tubes instead of type 3C45 (V6 

and V16). 

R159, 

11 



CHAPTER 2 

OPERATING INSTRUCTIONS 

SERVICE UPON RECEIPT OF 
fiiEgoes 

Section Il. 

12. Location for Use 

(fig. 6) 

The set should be located convenient to the 
radar and other equipments with which it will be 
used in servicing and adjustment procedures. Its 
moderate weight imposes no critical supporting 
requirements. It may be placed on a workbench 
or shelf or, in semipermanent or permanent instal- 

lations, it may be mounted in a standard, 19-inch 
relay rack. A source of 115- or 230-volt, 50- to 
60-cycle power must be provided. 

13. Uncrating, Unpacking, and Checking New 
Equipment 

Note. For used or reconditioned equipment, refer to 

paragraph 16. 

a. General. Equipment may be shipped in 
oversea packing cases (6 below) or in domestic 

packing cases (d below). When new equipment 

is received, select a location where the equipment 

may be unpacked without exposure to the ele- 

ments and which is convenient to the permanent 

or semipermanent installation location of the 
equipment. 

Caution: Be careful in uncrating, unpacking, 

and handling the equipment; it is easily damaged. 
If it becomes damaged or exposed, a complete 

overhaul might be required or the equipment 
might be rendered useless. 

b. Step-by-Step Instructions for Uncrating and 
Unpacking Export Shipments (fig. 7). 

(1) Place the packing case as near the 

operating or installation position as 

convenient. 

(2) Cut the wire binding. 

12 

(3) Fold back the top of the packing case. 
Do not attempt to pry off the sides and 
top; the equipment may be damaged. 

(4) Remove the excelsior or corrugated paper 

covering the equipment inside the case. 

(5) Remove the equipment from its inner 
case or wrapping and place it on the 

workbench near its final location. 

(6) Inspect the equipment for possible 
damage incurred during shipment. 

(7) Check the contents of the packing case 

against the master packing slip. 

c. Opening Cardboard Carton and Waterproof 
Barrier. No special instructions are needed for 
opening the waterproof paper barrier and remov- 

ing the equipment from the cardboard carton. 

d. Unpacking Domestic Packing Cases. The set 

may be received in domestic packing cases. The 
instructions given in b above apply also to un- 
packing domestic shipments. Cut the wire bind- 
ing. Open the cartons that protect the equip- 

ment; or, if heavy wrapping paper has been used, 

remove it carefully and take out the contents. 
Check the contents of the packing case against 
the master packing slip. 

Note. Save the original packing cases and containers 

whether of the export or domestic type. They can be 

used again when the equipment is repacked for storage or 

shipment. 

14. Installation of the Set 

a. All components necessary to install the set 
are contained in the shipping case of the equip- 

ment. 

b. In case the equipment is to be rack-mounted, 
access to the top, bottom, and rear of the unit must 
be provided for servicing. A distance equal to or 
slightly greater than the depth of the cover should 
be provided in addition to the depth of the equip- 



TM 2678-6 

Figure 6. Pulse generator in rack mounting. 
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EXCELSIOR 

CARDBOARD 
BOX SEALED 
WITH. GUMMED 
KRAFT TAPE 

AS 
en 

CS an 
PULSE GENERATOR 

AN/PPM-1 

WIRE-BOUND 

PACKING CRATE 

TM 2678-7 

Figure 7. Packaging diagram. 

ment so that the cover may be removed without 

removing the unit from the rack. 

c. The set is shipped with all electron tubes 

installed. Refer to figure 8 and check to see that 

all tubes are seated firmly in their proper sockets. 

Caution: Make certain that a 4-ampere fuse 

(F 1) is inserted in the fuseholder (fig. 10). Damage 

to components because of overloads may be caused 

by using a fuse with a higher rating. 

14 

15. Connections 

a. Connection of the set to the equipment with 
which it is to be used will vary with the applica- 
tion. In general, however, the equipment to be 

driven should be connected to the PULSE OUT 
terminal through Cord CG-999/U; the SYNC 
OUT terminal will be connected to the synchron- 

izing terminals on an oscilloscope; and the power 
cord should be plugged into an appropriate 115- 
volt, 50- to 60-cycle power line. Typical connec- 
tions are shown in figure 9. 

b. This equipment can be powered from a 230- 
volt, 50- to 60-cycle power source if required. It 
is necessary to reconnect the primaries of trans- 
formers T1 and T2. For 230-volt operation, the 
two primary windings on each transformer must 
be connected in series (see schematic, figs. 32 and 
33). The fan and resistor R26 remain in series 

from one side of the line to the center tap in the 

primary of T2. 

16. Service Upon Receipt of Used or 
Reconditioned Equipment 

a. Follow the instructions in paragraph 13 for 
uncrating, unpacking, and checking the equipment. 

b. Check the used or reconditioned equipment 
for tags or other indications pertaining to changes 
in the wiring of the equipment. If any changes in 
wiring have been made, note the change in this 
manual, preferably on the schematic diagram. 

c. Check the operating controls for ease of 

rotation. 
d. Perform the installation and connection 

procedures given in paragraphs 14 and 15. 
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115 VAC POWER INPUT 
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-y TM 2678-9 

Figure 9. Typical connection diagram. 
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Figure 10. Pulse generator, front panel showing controls. 
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Section Il. 

17. General 
Haphazard operation or improper setting of the 

controls can cause damage to electr 
ment. For this reason, it is importa 

the function of every control. 

CONTROLS 

The actual opera- 

tion of the equipment is discussed in the next 

section of this manual. 

18. Pulse Generator Controls 
The following table lists the controls and 

terminals of the pulse generator and indicates 
their functions. 

onic equip- 
nt to know 

Control or terminal 

POWER ON switch (S1) Indicator (I 1)_- 

PULSE LENGTH dial (R142)____..____ 

BU Ste RA Herdiale(R125) 2s. 2222 223 

SYNC SELECTOR switch (S102) ______- 

PULSE POSITION dial (R132)_______-- 

AMPLITUDE dial (R4A, R4B)_________ 

ATTENUATION switch (AT1)_2_-____- 
POM TILEY sewitch (So) ot Stel 

SaeNiewO UL switch (S10tyo. 0 

Husesuenman be (Hi) seme aoe ek whe 

BUESHsOUT terminal (S103) 22. 020537 

SEN Ga@Upbaterminal (J102) 05 2 eee 

SVN CLUN: terminal s(J 101)i2 8 9. bs oe 

Function 

In ON position, connects pulse generator to a-c power source and lights 

indicator I 1. 

Controls the length of the main output pulse. 

Adjusts the repetition rates of the pulse from 50 to 5,000 pulses per second in 

conjunction with the X1 and X10 positions of the SYNC SELECTOR 

switch. 

Selects two ranges of internally generated pulse rates and also necessary 

circuitry for external synchronization from either positive or negative 

externally generated synchronizing pulses. 

Adjusts the timing between the main pulse output and the synchronizing 

pulse output. Its main use is to position the main pulse on an oscilloscope 

screen when the oscilloscope has been synchronized with the syne out pulse. 

A vernier control is provided for fine adjustment. 

Controls the amplitude of the main output pulse over a 10—db (decibel) 

range. 

Provides attenuation of the main output pulse in 10—db steps up to 50 db. 

Controlls the polarity (positive or negative) of the main output pulse available 

at the PULSE OUT terminal. 

Controls the polarity (positive or negative) of the syne out voltage available 

at the SYNC OUT terminal. 

Contains a 4-ampere cartridge fuse which may be replaced by unscrewing the 

cap and inserting a new fuse. 

Output connection for the main pulse. 

Output connection for syne out voltage for synchronizing purposes. 

Input connection for introducing a trigger voltage into the pulse generating 

circuits. 

OPERATION UNDE 
CONDITIONS 

19. Starting Procedure 

Section Ill. 

a. Make certain that the driven equipment is 

Note. An overload relay is incorporated in the equip- 

ment to protect the thyratron if for any reason continuous 

plate current conduction occurs. Operation of the relay 

is indicated by a buzzing sound. If this sound is noted 

when the instrument is turned on, it may indicate that the 

warm-up time has been insufficient. Turn the SYNC 

R USUAL 

connected to the vertical amplifier or vertical de- 

flection plates of the oscilloscope. Set the front 

panel controls and make connections to the 
terminals as follows: 

Control or terminal Position or connection 

PULSE, LENGTH. dial (R142)... 2. eT 

BUS PRA TEaial GR 125 eee ee Sa F300. 

SYNC SELECTOR switch (S102).___} X1. 

PULSE POSITION dial (R132) __-__- *0. 

AMPLITUDE dial (R4A, R4B)-___--_- *50. 

ATTENUATION switch (AT1)-____-_- *30. 

IPO TAR LInYes witch (Ss) 2.0 seen ene 4 

SYNC MONCME fyrahclaty (CONUS 2 *4 

PUCSHOUL terminal: (103) 22s | To equipment to 

be driven. 

SYNC OUT terminal (J102)_________| To oscilloscope. 

Sie Cal Niterminala(J 101) =e 2s. 20 ne No connection. 

POWEHRION swatch: (9) 92s ee ee ON. 

*Nominal setting. 

264004*—55——-3 

SELECTOR to the positive or negative position (without 

external synchronization) and allow the equipment to warm 

up for 2 or 3 minutes. After warm-up, the SYNC SE- 

LECTOR again should be set to X1 or X10. This should 

restore the equipment to its normal condition; if not, refer 

to paragraph 60e. 

b. If the driven equipment has been placed in 
operation, pulses generated by the pulse generator 
now should respond in position, length, and am- 
plitude to adjustments of the controls on the pulse 

generator. If no pulses are observed on the 
oscilloscope screen and the driven equipment is 

known to be operative, refer to paragraph 39, 

equipment performance checklist, to determine 

the cause of malfunctioning of the pulse generator. 
c. The SYNC OUT switch, located directly 

above the SYNC OUT terminal, may be thrown 

to either the positive or negative position, which- 

17 



ever provides the best synchronization. Any 
pulse rate between 50 and 5,000 cycles may be 

selected by setting the SYNC SELECTOR switch 
to either the X1 or X10 position and adjusting the 
PULSE RATE dial to the desired rate. Set the 
PULSE LENGTH dial to give the desired pulse 
width and the PULSE POSITION control to 
position the pulse on the oscilloscope screen. The 

amplitude of the pulse is adjusted primarily by the 
ATTENUATION switch. The AMPLITUDE 
dial is used for fine adjustments. 

d. The length of the main output pulse is ad- 
justable from less than .07, usec (microsecond) to 

10, psec. This pulse length is correct within plus 

or minus 10 percent, except in the case of very 

short pulses where considerably more variation in 
accuracy will be noted from time to time. In- 
ternal adjustments are provided for correcting for 
variation in tube characteristics which affect the 

length of the pulse (par. 60). 

20. Precautions in Operation 

Several precautions must be taken to obtain the 
best results from the pulse generator. 

a. The best output waveshape is obtained with 

the AMPLITUDE control set close to maximum. 
As the amplitude is reduced by the AMPLITUDE 
control, the waveshape deteriorates slightly. To 

avoid this deterioration, make all major adjust- 
ments of output level with the ATTENUATION 
switch. As a general rule, the AMPLITUDE 
dial should be set at a position slightly less than 
its maximum setting. 

b. Do not set the PULSE POSITION dial to 
greater than approximately 50 usec when a repeti- 

tion rate of more than 2,500 pps (pulses per 
second) is used. Maximum delay of 100 psec 
may be used for repetition rates up to 2,500 pps. 
Above this point, the maximum delay must be 

decreased as the repetition rate is increased in 

order not to overload the tubes in the pulse- 

position circuit. Setting the PULSE POSI- 
TION dail to 2 o’clock corresponds to approxi- 
mately 50-ysec delay. 

c. Do not drive the pulse generator at a repeti- 
tion rate in excess of 5,000 pps. Performance at 

this end of the range is limited mainly by the duty 
cycle of the thyratrons. There is practically no 
limit to the repetition rate at the low-frequency 
end, provided the synchronizing pulses have a rise 

time in the order of 1 or 2 usec. 
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21. Types of Operation 

There are two basic modes of operation of the 
set. The choice of operation to be used depends 

on the availability of, and the need for, external 
synchronization. 

a. If external synchronization is not required, 
the pulse generator will serve as a source of con- 
trolled width pulses at any repetition rate between 

50 and 5,000 pps. The starting procedure and 

operating information provided in paragraph 19 
is applicable. The SYNC SELECTOR switch 
must be set at either the X1 or X10 position, 
depending on the desired repetition rate. If this 
switch is set on either the + or — position and 
external synchronization is not provided, there 

will be no output signal from the pulse generator. 
b. If external synchronization is desired, the 

trigger pulse can be either a negative or positive 
5-volt signal whose repetition rate is less than 
5,000 pps. This signal is injected to the appro- 
priate circuits through the SYNC IN jack on the 
front panel of the pulse generator. In this mode 
of operation, the SYNC SELECTOR switch must 
be set at either + or — position, depending on the 

polarity of the input trigger pulse. If this switch 
is set on either the X1 or X10 position, the external 

synchronization will have no effect, and the repeti- 
tion rate of the output pulse will be determined 
by the setting of the PULSE RATE control. 

22. Stopping Procedure 

Turn the POWER-ON switch to the down (off) 

position. Remove connections to other equip- 
ment unless the pulse generator is to be used again 
immediately. 

Section IV. OPERATION UNDER 

UNUSUAL CONDITIONS 

23. General 

The operation of the set may be difficult in 
regions where extreme cold, heat, humidity and 
moisture, sand conditions, etc., prevail. In para- 
graphs 24 through 26 instructions are given in 

procedures for minimizing the effect of these un- 
usual operating conditions. 

24. Operation in Arctic Climates 

Subzero temperatures and climatic conditions 
associated with cold weather affect the efficient 

operation of electronic equipment. Instructions 



and precautions for operation under such adverse 
conditions follow: 

a. Handle the equipment carefully. 
b. Keep the equipment warm and dry. If the 

pulse generator is not kept in a heated inclosure, 
construct an insulated box for the equipment. 

c. Make certain the equipment is warmed up 
sufficiently before attempting to use it. This may 
take 10 to 15 minutes, depending on the tempera- 

ture of the surrounding air. 

d. When equipment which has been exposed to 
the cold is brought into a warm room, it will start 
to sweat and will continue to do so until it reaches 
room temperature. When the pulse generator has 
reached room temperature, dry it thoroughly. 

25. Operation in Tropical Climates 

When operated in tropical climates, electronic 
equipment may be installed in tents, huts or, 

where necessary, in underground dugouts. When 
equipment is installed below ground and when it 
is set up in swamp areas, moisture conditions are 

more acute than normal in the tropics. Venti- 

lation usually is very poor, and the high relative 
humidity causes condensation of moisture on the 
equipment whenever the temperature of the equip- 

ment becomes lower than the ambient air. To 

minimize this condition, place lighted electric 
bulbs under the equipment. 

26. Operation in Desert Climates 

a. Conditions similar to those encountered in 
tropical climates often prevail in desert areas. 
Use the same measures to insure proper operation 
of the equipment. 

b. The main problem which arises with equip- 

ment operation in desert areas is the large amount 

of sand or dust and dirt which enters the moving 
parts of radio equipment, such as capacitor shafts 

and switch contacts. The ideal preventive pre- 
caution is to house the equipment in a dustproof 

shelter. Since, however, such a building seldom 
is available and would require air conditioning, 
the next best precaution is to make the building 

in which the equipment is located as dustproof as 
possible with available materials. Hang wet 
sacking over the windows and doors, cover the 

inside walls with heavy paper, and secure the 
sidewalls of tents with sand to prevent their 
flapping in the wind. 

c. Never tie power cords, signal cords, or other 

wiring connections to either the inside or the out- 
side of tents. Desert areas are subject to sudden 
wind squalls which may jerk the connections 
loose or break the lines. 

d. Take care to keep the equipment as free 

from dust as possible. Make frequent preventive 

maintenance checks (ch. 3). 
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CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

PREVENTIVE MAINTENANCE 
SERVICES 

27. Tools and Materials Supplied 

No tools or materials are supplied with this 

equipment. However, tools and materials con- 

tained in Tool Equipment TE-41, normally 
available to maintenance personnel, will be useful 
in performing maintenance operations on the 

equipment. 

Section |. 

98. Definition of Preventive Maintenance 

Preventive maintenance is work performed on 

equipment (usually when the equipment is not in 
use) to keep it in good working order so that 

breakdowns and needless interruptions in service 

will be kept to a minimum. Preventive main- 

tenance differs from trouble shooting and repair 
since its object is to prevent certain troubles from 
occurring. See AR—750-5. 

29. General Preventive Maintenance 
Techniques 

a. Use No. 0000 sandpaper to remove corrosion. 

b. Use a clean, dry, lint-free cloth or a dry 

brush for cleaning. 

(1) If necessary—except for electrical con- 

tacts—moisten the cloth or brush with 

solvent, dry cleaning (SD); then wipe the 

parts dry with a cloth. 
(2) Clean electrical contacts with a cloth 

moistened with carbon tetrachloride; 

then wipe them dry with a cloth. 

Caution: Repeated contact of carbon 
tetrachloride with the skin or prolonged 
breathing of the fumes is dangerous. 

Make sure adequate ventilation is pro- 
vided. 

c. If available, dry compressed air may be used 
at a line pressure not exceeding 60 pounds per 

square inch to remove dust from inaccessible 
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places; be careful, however, or mechanical damage 

from the air blast may result. 
d. For further information on preventive main- 

tenance techniques, refer to TB SIG 178. 

30. Use of Preventive Maintenance Forms 
(figs. 11 and 12) 

a. The decision as to which items on LA AGO 
Forms 11-238 and 11-239 are applicable to this 

equipment is a tactical decision to be made in the 
case of first echelon maintenance by the com- 
munication officer/chief or his designated repre- 
sentative and, in the case of second and third 

echelon maintenance, by the individual making the 
inspection. Instructions for the use of each form 
appear on the reverse side of the form. 

b. Cireled items in figures 11 and 12 are partially 
or totally applicable to the pulse generator. 
References in the Item block refer to paragraphs 
in the text which contain additional maintenance 
information. 

31. Performing Exterior Preventive 
Maintenance 

Caution: Tighten screws, bolts, and nuts care- 
fully. Fittings tightened beyond the pressure for 

which they are designed will be damaged or broken. 
a. Check for completeness and satisfactory con- 

dition of the set (par. 16). 

b. Check suitability of location and installation 
for normal operation (par. 12). 

c. Remove dirt and moisture from all external 
surfaces of the pulse generator and connector 
receptacles (par. 29). 

d. Inspect all plugs and connectors (fig. 10). 
e. Inspect all controls for binding, scraping, ex- 

cessive looseness, misalinement, and _ positive 
action (fig. 10 and par. 18). 

f. Check for normal operation (par. 39). 
g. If rack-mounted, tighten all panel mounting 

screws (fig. 6). 

h. Inspect all exposed metal surfaces for rust, 
corrosion, and moisture (par. 35). 



OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

INSTRUCTIONS: See other side 

EQUIPMENT NOMENCLATURE EQUIPMENT SERTAL NO. BULGEISENERATORUANZ PE Mota win |Wtnincr ta amie varanasi ele 
LEGEND FOR MARKING CONDITIONS: Y Satisfactory; X Adjustment, repair or replacement required; (KX) Defect corrected. 

NOTE: Strike out items not applicable. 

LTEM 

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, transmitter, carrying cases, wire and cable, 
microphones, tubes, spare parts, technical manuals and accessories). PAR 31a 

LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION. 

PAR 31b 

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, 

CARRYING BAGS, COMPONENT PANELS. 
PAR 3ic 

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS: TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, 
VIBRATORS, PLUG-IN COILS AND RESISTORS. PAR 3ld 

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE 
ACTION. 

PAR 3le 

CHECK FOR NORMAL OPERATION. 
PAR 31f 

rc 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 

MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 

LINES, WAVE GUIDES, AND CABLE CONNECTIONS. 
PAR 31g 

INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, ELEC- 
TROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. 

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 

PAR 3th 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
WINDOWS, JEWEL ASSEMBLIES. 

PAR 31k 

INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 

BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

PAR 3li 

INSPECT METERS FOR DAMAGED GLASS AND CASES. 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 

DAMAGED INSULATORS AND REFLECTORS. 
INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER= 

PROOFING. 

Ba Bae Eo ee ee 
pe ms 

INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILOEW, 

TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. 

a Re ee ee : Qn 

INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 
KNOBS, JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER- CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 

STATS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN- GASKETS, DIRT AND GREASE. ; 2 

ERATORS, AND PJLOT LIGHT ASSEMBLIES. PAR 31j 

1F DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. 

PAR 311 

DA Se 11-238 REPLACES DA AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE. 

TM 2678-II 

Figure 11. DA AGO Form 11-238. 
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EQUIPMENT NOWENCLATURE 

LEGEND FOR MARKING CONDITIONS: 

RGEC Mia Siata 

qj. 

DA 2%.°°%11-239 

SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR 

INSTRUCTIONS: See other side 

PULSE GENERATOR AN/PPM-| 
EQUIPMENT SERIAL NO. 

v Satisfactory; X Adjustment, repair or replacement required; ® Defect corrected. 

NOTE: Strike ont items not applicable. 

= 

COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (recciver, 
transmitter, carrying cases, wire and cable, microphones, 

tubes, spare parts, technical manuals and accessories), 
PAR, 310 

LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERATION. 

PAR. 31b 

CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, 
CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, 
COMPONENT PANELS. 

PAR, 31C 

INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT" ITEMS: 
TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, VIBRATORS, 
PLUG-IN COILS AND RESISTORS. 

PAR. 31d IEG Bale Pema Pace 

ELECTRON TUBES - INSPECT FOR LOOSE ENVELOPES, CAP CONNEC- 
TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSIONS 
CLEAN OUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIVER 
TYPE TUBES. PAR.32aq 

INSPECT FILM CUT-OUTS FOR LOOSE PARTS, DIRT, MISALIGNMENT 
AND CORROSION. 

INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, AND DISCOLORA- 
TION. 

PAR. 32b 

INSPECT RELAY AND CIRCUIT BREAKER ASSEMBLIES FOR LOOSE 
MOUNTINGS$ BURNED, PITTED, CORRODED CONTACTS; MISALIGNMENT 
OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; BINO- 
ING OF PLUNGERS AND HINGE PARTS. PAR. 32C 

©) 

LO ESS ZS 

INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, 
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. 

PAR. 31e 

CHECK FOR NORMAL OPERATION. 

PAR. 31f 

CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK 

MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION 

LINES, WAVE GUIDES, ANO CABLE CONNECTIONS. 
PAR. 31g 

INSPECT VARIABLE CAPACITORS FOR, DIRT, MOISTURE, NISALIGN- 
MENT OF PLATES, AND LOOSE MOUNTINGS. 

PAR. 32d 

INSPECT RESISTORS, BUSHINGS, ANO INSULATORS, FOR CRACKS, 

CHIPPING, BLISTERING, DISCOLORATION AND MOISTURE. 

PAR. 32e€ 

INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTORS 
FOR CORROSION, DIRT AND LOOSE CONTACTS. 

PAR. 32f 

INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, AND EXPOSED 

METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. 

PAR. 31h |S) 
INSPECT CORD, CABLE, WIRE, AND SHOCK MOUNTS FOR CUTS, 
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. 

PAR. 31i 

INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, 
DAMAGED INSULATORS AND REFLECTORS. 

CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS, 
RELAY CASES, AND INTERIORS OF CHASSIS AND CABINETS NOT 
READILY ACCESSIBLE. 

PAR. 329 

INSPECT TERMINAL BLOCKS FOR LOOSE CONNECTIONS, CRACKS 
AND BREAKS. 

PAR. 32h 

CHECK SETTINGS OF ADJUSTABLE RELAYS. 

INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW, 
TEARS, AND FRAYINGs 

° INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 

JACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS, 
RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS, 
AND PILOT LIGHT ASSEMBLIES. PAR. 31j 

INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, 
ELECTROLYTE LEVEL AND SPECIFIC GRAVITY, AND DAMAGED CASES. 

CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER 
WINDOWS, JEWEL ASSEMBLIES. 

PAR. 31k 

LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE 
DEPARTMENT OF THE ARMY LUBRICATION ORDER, 

INSPECT GENERATORS, AMPLIOYNES, DYNAMOTORS, FOR BRUSH WEAR, 
SPRING TENSION, ARCING, AND FITTING OF COMMUTATOR. 

CLEAN AND TIGHTEN CONNECTIONS AND MOUNTINGS FOR TRANSFORMERS 
CHOKES, POTENTIOMETERS, AND RHEOSTATS, 

PAR. 321 

INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, AND 
RHEOSTATS FOR OVERHEATING AND OIL-LEAKAGE. 

PAR. 32j 

INSPECT METERS FOR DAMAGED GLASS AND CASES. 

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. 

oa 

CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. 

CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED 
GASKETS, DIRT AND GREASE. 

eS Teenie eee eee 

BEFORE SHIPPING OR STORING = REMOVE BATTERIES. 

INSPECT CATHODE RAY TUBES FOR BURNT SCREEN SPOTS. 

INSPECT BATTERIES FOR SHORTS AND DEAD CELLS. 

INSPECT FOR LEAKING WATERPROOF GASKETS, WORN OR LOOSE PARTS. 

MOISTURE AND FUNGI PROOF. 

IF DEFICIENCIES NOTEO ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION. 

REPLACES DA AGO FORM 419, 1 DEC 50, WHICH IS OBSOLETE. 

TM 2678-12 

Figure 12. DA AGO Form 11-239. 



i. Inspect power cord and cables for cuts, 
breaks, fraying, deterioration, kinks, and strain 

(fig. 2). 

7. Inspect for looseness of accessible items: 
switches, knobs, jacks, and connectors (fig. 10). 

k. Clean nameplate, dials, and pilot light jewel 
assembly (par. 29 and fig. 10). 

l. If deficiencies noted are not corrected during 
inspection, indicate action taken for correction 
(fig. 11, item 19). 

32. Performing Interior Preventive Maintenance 

Caution: Disconnect all power before perform- 
ing the following operations. Upon completion, 

reconnect the power and check for satisfactory 
operation. 

a. Inspect electron tubes for loose envelopes, 

loose cap connectors, cracked sockets, and insuffi- 
cient spring tension; remove dust and dirt care- 
fully; check emission of receiver type tubes. Note 
that tubes with final letters W or Y in their 

nomenclature can replace tubes of the same type; 

for example, type 6J6W can replace tube type 6J6 

(fig. 8). 

. Note. New thyratrons may require aging (par. 60e). 

b. Inspect all fixed capacitors for leakage of 

dielectric, bulging, or evidence of overheating 
(figs. 3, 4, and 5). 

c. Inspect overload relay REL-1 for loose 
mounting; burned, pitted, or corroded contacts; 

misalinement of contacts and springs; insufficient 
spring tension; and binding of hinge parts (fig. 4). 

d. Inspect variable capacitor C128 for dirt, 
moisture, misalinement of plates, and _ loose 

mounting (fig. 4). 
Caution: Do not disturb the setting for C128 

or it will be necessary to recalibrate the pulse 

length circuits in accordance with paragraph 600. 

e. Inspect resistors, bushings, and insulators for 

cracks, chipping, blistering, discoloration, and 
moisture (figs. 3, 4, and 5). 

f. Inspect terminals for filter capacitors C1, C2, 

C14, C15, C16, and C101 for corrosion, dirt, and 
loose contacts (figs. 3, 4, and 5). 

g. Clean and tighten switches, terminal blocks, 
relay mountings, and interior of chassis and case 
not readily accessible (figs. 3, 4, and 5). 

h. Inspect terminal boards for loose connec- 

tions, cracks, and breaks (figs. 3, 4, and 5). 

7. Clean and tighten connections and mountings 
for transformers, chokes, potentiometers, and 

rheostats (figs. 3, 4, and 5). 

7. Inspect transformers, chokes, potentiometers, 

and rheostats for overheating (figs. 3, 4, and 5). 
k. Check adequacy of moistureproofing and 

fungiproofing treatment (par. 34)). 
l. If deficiencies noted are not corrected during 

inspection, indicate action taken for correction 

(fig. 12, item 38). 

LUBRICATION AND WEATH- 
ERPROOFING 

33. Lubrication 

The set requires no lubrication. 

Section II. 

34. Weatherproofing 

a. General. Signal Corps equipment, when op- 
erated under severe climatic conditions such as 
prevail in tropical, arctic, and desert regions, 

requires special treatment and maintenance. 
Fungus growth, insects, dust, corrosion, salt spray, 

excessive moisture, and extreme temperatures are 

harmful to most materials. 
b. Tropical Maintenance. A special moisture- 

proofing and fungiproofing treatment has been 
devised which, if properly applied, provides a 

reasonable degree of protection. This treatment 
is explained fully in TB SIG 13, and TB SIG 72. 

c. Winter Maintenance. Special precautions nec- 

essary to prevent poor performance or total 

operational failure of equipment in extremely low 
temperatures are explained fully in TB SIG 66 and 

TB SIG 219. 
d. Desert Maintenance. Special precautions nec- 

essary to prevent equipment failure in areas 

subject to extremely high temperatures, low hu- 

midity, and excessive sand and dust are explained 
pully CB Sl Gado. 

35. Rustproofing and Painting 

a. When the finish on the case has been scarred 

or damaged badly, rust and corrosion can be pre- 
vented by touching up bared surfaces. Use No. 

00 or No. 000 sandpaper to clean the surface down 

to the bare metal; obtain a bright smooth finish. 

Caution: Do not use steel wool. Minute 
particles frequently enter the case and cause harm- 

ful internal shorting or grounding of circuits. 
b. When a touch-up job is necessary, apply 

paint with a small brush. Remove rust from the 
case by cleaning corroded metal with solvent (SD). 

In severe cases it may be necessary to use solvent 
(SD) to soften the rust and to use sandpaper to 
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complete the preparation for painting. Paint 

used will be authorized and consistent with existing 

regulations. 

Section Ill. TROUBLE SHOOTING AT OR- 
GANIZATIONAL MAINTENANCE 
LEVEL 

36. Scope 

a. The trouble shooting and repair work that 
can be performed at the organizational mainte- 
nance level (operators and repairmen) is limited 
necessarily in scope by the tools, test equipment, 

and replaceable parts issued, and by the existing 
tactical situation. Accordingly, trouble shooting 
is based on the performance of the equipment and 
the use of the senses in determining such troubles 
as burned-out tubes, cracked insulators, ete. 

b. Paragraphs 37 through 39 help in determining 

which of the portions of the pulse generator are at 

fault and in localizing the fault in that portion to 
the defective stage or item, such as a tube or fuse. 

37. Visual Inspection 

a. Failure of the pulse generator to operate 
properly usually will be caused by one or more of 

the following faults: 

(1) Improperly connected power cable, or no 
voltage at the outlet into which the power 
cable is plugged. 

(2) Burned-out fuse. 

(3) Wires broken because of excessive vibra- 

tion. 
(4) Defective tubes. 

(5) Improperly connected output and/or in- 

put cables. 
(6) Worn, broken, or disconnected cords or 

plugs. 

6b. When failure is encountered and the cause is 

not immediately apparent, check as many of the 

items in @ above as is practicable, before starting 

a detailed examination of the individual parts of 
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the circuit. If possible, obtain information from 
the person who normally uses the equipment 
regarding performance at the time trouble oc- 
curred. 

38. Trouble Shooting, Using Equipment 
Performance Checklist 

a. General. The equipment performance check- 
list (par. 39) will help the person normally using 
the pulse generator to locate trouble in the equip- 

ment. The list gives the items to be checked, the 
conditions under which the item is checked, the 

normal indications and tolerances of correct opera- 
tion, and the corrective measures the operator of 

the pulse generator can take. To use this list, 
follow the items in numerical sequence. 

b. Action or Condition. For some items, the 

information given in the action or condition 
column consists of various switch and control 
settings under which the item is to be checked. 
For other items, it represents an action that must 
be taken to check the normal indications given in 
the normal indications column. 

c. Normal Indications. The normal indications 
listed include the visible and audible signs that the 
operator should perceive when he checks the items. 
If the indications are not normal, the operator 

should apply the recommended corrective meas- 

ures. 
d. Corrective Measures. The corrective measures 

listed are those the operator can make without 
turning in the equipment for repairs. A reference 
to the table in paragraph 54 indicates that the 

trouble cannot be corrected during operation and 
that trouble shooting by an experienced repair- 
man is necessary. If the set is completely in- 

operative or if the recommended corrective meas- 

ures do not yield results, trouble shooting is 
necessary. However, if the tactical situation 
requires that the pulse generator must be used and 

if it is not completely inoperative, the operator 
must maintain the equipment in operation as long 

as it is possible to do so. 



39. Equipment Performance Checklist 

Item 

MH MPOHP APU eas 

Wonw| HOZbEWOMA AY H4nEUHCOn | Bae He | 

check 

POWER ON switch-_-_-_- Turn to off (down) posi- 

tion. 

factor of 10. 

Pilot lamp goes out. 

Refer to 

Nol Item Action or condition Normal indications Corrective measures 

1.| POWER ON switch_-__-_ Set in down (off) position. 

inlet OW VERA C ORG peo eet Insert into 115-v, a-c 

source. 

3 | Cord CG—999/U from | Connect to vertical am- 

PULSE OUT. plifier of test oscillo- 

scope. 

4 | Cable from SYNC OUT_} Connect to syne termi- 

nals on oscilloscope. 

5| SYNC OUT polarity | Set to + or —. 
switch. 

6.) Cable toSYNC IN=:__. Not connected. 
7|/SYNC SELECTOR | Set to X1. 

switch. 

8 | PULSE POSITION dial_} Set to 0. 

9 | AMPLITUDE dial______ Set to 50. 
10 | POLARITY switch__-_-_-_ Set to + or —. 

11 | ATTENUATION switch_| Set to 20. 

12 | PULSE RATE dial_.__~ Set to 50. 

13 | PULSE LENGTH dial__| Set to 5.0. 

14 | POWER ON switch____- Turn to ON position____| Pilot lamp lights______ Check fuse on front panel; 

check line cord; 

115-v power source. 

Pulses appear on oscil- | Check power and other con- 

loscope screen. nections to driven equip- 

ment. 

15 | PULSE LENGTH dial__| Vary dial from one ex- | Pulse length changes | If pulses appear but do not 

treme to other. on oscilloscope screen. change in length, trouble 

shooting is necessary. See 

chapter 5. 

16 | PULSE POSITION dial_| Vary through advance | Pulse changes position | Check SYNC OUT cable; if 

and delay settings. - on oscilloscope screen. normal, trouble shooting 

is necessary. Refer to 

paragraph 54. 

Wai ULES RATE dials 22 = Vary from 50 to 500_____ Pulses are spaced more | If no change, trouble shoot- 

closely together as ing is necessary. Refer to 

rate is increased. paragraph 54. 

18 | ATTENUATION switch_| Vary from 10 to 50_____-_ Pulse amplitude de- | If no change, trouble shoot- 

creases as attenua- ing is necessary. Refer to 

tion is increased. paragraph 54. 

19 | POLARITY switch_-_-_--_ Switch from — to +____- Pulses are inverted____| If no change, trouble shoot- 
ing is necessary. 

paragraph 54. 

20; SYNC SELECTOR | Set at X1 and then at | Pulses are spaced more | If no change, trouble shoot- 

switch. X10. closely together by ing is necessary. Refer to 

paragraph 54. 
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CHAPTER 4 

THEORY 

40. Block Diagram 

The block diagram of the set is shown in figure 
13. A complete schematic diagram of the pulse 
generator is shown in figures 30 through 34. 

a. General. The set is a basic test equipment 
for determining the action of circuits which are 
subject to rapid variations. This equipment 

generates pulses; pulse duration is continuously 
variable from .07 to 10 usec at repetition rates of 

from 50 to 5,000 pulses per second. Fifty-volt 

pulse amplitudes, either positive or negative in 

polarity, are obtained easily when working into 
50-ohm loads. The pulse generator may be 
triggered externally by applying 5-volt, positive 
or negative pulses, at rates up to 5,000 pulses per 

second to SYNC IN jack J101. Output syne 
pulses for triggering external equipment are 

available at SYNC OUT jack J102 in advance of, 
or following, the output pulse. The amplitude 

of the main output pulse may be controlled in 

five 10-db steps by the ATTENUATION control 
in the step attenuator circuit. The AMPLITUDE 

control serves as a vernier to the step attenuator 

circuit, giving continuous control of the amplitude 

of the output pulse. 

b. Functional Sections. A simplified functional 

block diagram of the pulse generator is shown in 

figure 14. The pulse generator consists of three 
basic functional circuit sections. They are the 
triggering and synchronizing section, pulse gen- 

erating section, and B+ and bias power supply 

section. Each of these three sections is described 
in (1), (2), and (3) below. 

(1) Triggering and synchronizing section. This 
section consists of nine 12AU7 vacuum 

tubes (V101 through V109) and their 

accompanying circuits. Physically, the 
triggering and synchronizing section oc- 

cupies the front deck (fig. 3). This 
section has several functions. The rate, 

position, and length of the output pulse 

are controlled from the front panel by 
potentiometers and switches electrically 
located in this section. <A_ triggering 
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pulse, which initiates, and a terminating 
pulse, which shuts off the output pulse, 
both are developed in this section. 

Thus, the triggering and synchronizing 

circuits provide stable, yet adjustable, 
control of the output pulse. The pulse 

generator may be synchronized by in- 
jecting external sync pulses to SYNC 
IN jack J101. However, rate multi- 
vibrator V104 is also capable of perform- 
ing as a free-running multivibrator, 
functioning independently of external 
syne pulses. In either case, syne pulses 

for triggering external equipment may 
be obtained at SYNC OUT jack J102. 

2) Pulse generating section. The pulse gener- 

ating section uses the triggering and 
terminating pulses from the triggering 

and synchronizing section to control the 
main output pulse. This section pro- 

duces high-voltage pulses by means of a 
self-contained high-voltage power supply 
which charges a pulse-forming artificial 

transmission line. Control of the high- 
voltage pulse is maintained by a pair of 
thyratron switch tubes. The thyratrons 

are controlled by the triggering and ter- 
minating pulses generated by the trig- 

gering and synchronizing circuits. The 
output pulse is clipped, and its amplitude 
is controlled by an attenuator which feeds 

the output to PULSE OUT jack J1038. 

(3) B+ and has power supply section. To 
maintain maximum stability in the out- 

put pulse, B+ and bias voltages must 

be controlled by regulated power sup- 
plies. Conventional power supplies are 
used, furnishing d-c supply voltages reg- 
ulated by glow discharge-type regulator 

tubes V4, V12, and V14, or by electronic 
regulators and amplifiers V15, V10B, and 

V17. Additional data on glow tube and 
electronic regulators and amplifiers can 

be found in TM 11-466. 
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SYNC _IN 

TRIGGERING AND SYNCHRONIZATION SECTION 

1. SYNC-IN AND SYNC-OUT CIRCUITS 
2. RATE, DELAY, PULSE-POSITION, AND PULSE - 

LENGTH MULTIVIBRATORS 
3. THYRATRON-TRIGGER BLOCKING OSCILLATORS 

AND CATHODE FOLLOWERS 

SYNC _ OUT 

PULSE OUT 

PULSE GENERATING SECTION 

. HIGH-VOLTAGE POWER SUPPLY 
. PULSE-FORMING ARTIFICIAL TRANSMISSION LINE 
. PULSE-FORMING AND TERMINATING THYRATRONS 
. CLIPPING CIRCUITS 
. OUTPUT AND ATTENUATOR CIRCUITS 

TRIGGERING PULSE 

TERMINATING PULSE 

B PLUS AND BIAS VOLTAGES 

B PLUS AND BIAS POWER SUPPLIES 

1. HIGH-VOLTAGE AND BIAS RECTIFIERS 
2. VOLTAGE REGULATORS AND AMPLIFIERS 

TM 2678-14 

Figure 14. Functional block diagram. 

41. Stage Analysis 

The general theory and purpose of each of the 

three basic functional sections of the pulse gener- 

ator have been developed in paragraph 40. 

Paragraphs 42 through 52 provide a detailed 

analysis of each stage in the pulse generator. To 
understand completely the function of all circuits 
in this equipment, while reading the remainder of 

this section, constant reference should be made to 

the system block diagram (fig. 18) and the func- 

tional diagrams that apply to the various stages. 

42. Sync-in Amplifier and Inverter 
(fig. 15) 

When external negative or positive 5-volt syne 
pulses are supplied through jack J101 to the pulse 

generator, either they are amplified or amplified 

and inverted by twin-triode V103. The ampli- 
fying or amplifying and inverting action is such 

that, in combination with the SYNC SELECTOR 
switch, a negative pulse is obtained from V103 to 

trigger the biased-off rate multivibrator V104. 
If the SYNC SELECTOR switch is in the + 

position, the trigger pulse is obtained from the 

plate of sync-in amplifier V103A and is opposite 
in polarity to the input syne pulse. In the — 
position, the trigger pulse is obtained from the 
plate of syne-in inverter V103B and is the same 
in polarity as the input synchronization pulse. 

No output pulse will be obtained when the SYNC 
SELECTOR switch is in the + or — position 

unless an external syne pulse is supplied to jack 
J101. Input coupling capacitor C110 prevents 
any d-c voltage present on the input synchronizing 

signal from reaching the grid (pin 7) of V103A. 
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This grid is biased to —5.4 volts with respect to 
the cathode by cathode resistor R116. The grid 
(pin 2) of sync-in inverter V103B is held at a 

negative 26 volts bias by a regulated bleeder-bias 

network. 

43. Rate Multivibrator 
(fig. 15) 

This stage, V104, with its associated circuitry 
acts as either a driven or free-running multi- 
vibrator; when operated free-running, it deter- 

mines the repetition rate of the output pulse. 

During externally synchronized (driven) operation, 

the multivibrator is biased so that a new cycle can 

be initiated only by an external trigger pulse and 
PULSE RATE control R125 is disabled by switch 
$102 (front). The driving trigger is obtained 
through switch $102 (rear) from the plate of either 

V103A or V103B, depending on the polarity of the 
input trigger pulse. In the free-running condi- 
tion, multivibrator V104 has ranges of from 50 to 
500 and 500 to 5,000 pulses per second, depending 
on the setting (X1 or X10) of the SYNC SELEC- 

TOR switch. Switch $102 (front) controls the 

time constant of the grid circuit of V104B. When 
the switch is in the X10 position, rate determining 

capacitor C115 (250 puf) is placed in the circuit, 
giving the shortest time constant and the highest 

repetition frequency. <A longer time constant and 

a frequency one-tenth as great is obtained with 
switch $102 in the X1 position. Rate-adjust 
potentiometers R121 and R124 are provided for 

higher echelon calibration of the repetition rate. 
The + and — positions of switch $102 are dis- 

cussed in paragraph 42. 



44. Sync-out Circuits 
(fig. 16) 

a. Pulses for synchronizing external equipment 
are generated and shaped by the sync-out circuits 

which consist of one-shot multivibrator V101, 
isolation amplifier V102A, blocking oscillator 

V102B, and associated circuitry. The repetition 

rate of the syne pulse provided by these circuits 

is controlled by rate multivibrator V104. Crystal 
CR102 clips the positive portions of the output 

signal from V104B. The remaining negative 
pulse is applied to the plate of V101. In equip- 

+295 VDC -26VDC 

SYNC-IN Cll 
AMPL 6 

ments starting with serial number 1039, this pulse 
is applied to the cathode of V101B. (It also is 

applied to V105A which is discussed in paragraph 

45.) This negative pulse triggers one-shot, 

cathode-coupled multivibrator V101. V101A is 

biased to cutoff by the cathode current of V101B 

flowing through resistor R103. The grid of V101B 
is held effectively at zero bias by resistor R102 

which returns to the cathode of V101B. The 

length of the pulse appearing at the plate of V101IB 

controls the delay of the synchronizing signal 

with respect to the output pulse. This pulse 

RI28 TODELAY 
I8K MV VIO! & 

ciis PULSE- 

POSITION 
MV VIO5 

RATE MV 
v104 

Sarre oO! 
t] 

=26 
CIO VDG 
680 c 

RATE MV 
= V104 

RUS 1/2 12AU7 SYNC-IN 
af OK INVERTER EST ATED CEMA 

V103 ClI5 
if 1/2 |2AUT 2 250|c116 | Spio7 

R125 ver nates 3.5M 
a &) 10] cil7 

PULSE XI nol 
O Ps vy -42V0C 

SELECTOR 
O12 O 

> O ey @ 
ok 

NOTES: erLO UM anmrsecTs 
1. © [PANEL CONTROL 7 REAR 

2. @ [SCREWDRIVER ADy. S102 
3. ALL RESISTOR VALUES IN OHMS AND ALL CAPACITOR 

VALUES IN MICROMICROFARADS UNLESS OTHERWISE 
SPECIFIED. K=1,000 MEG#1,000,000 

4. VOLTAGES AND RESISTANCES MEASURED TO GROUND 
WITH 20,000-OHMS-PER-VOLT METER. 

5. VOLTAGES MEASURED WITH CONTROLS SET AS FOLLOWS: 
SYNC SELECTOR, + OR-; SYNC OUT,+; ATTENUATION, 20 DB; 
PULSE POSITION, 0; PULSE LENGTH, 5 USEC; PULSE RATE, 
400 CPS; AMPLITUDE, 50; POLARITY, +. 

6. ROTARY SWITCHES ARE VIEWED FROM END OPPOSITE 
CONTROL KNOB. 

7. WAVEFORM VOLTAGES ARE GIVEN AS MEASURED 
PEAK-TO-PEAK. TM 2678-15 

Figure 15. Sync-in amplifier and inverter and rate multivibrator circuits, functional diagram. 
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length, which has a nominal value of 15 usec, is 

determined by the time constant of resistor R102 

and capacitor C102. The positive pulse at the 

plate of V101B is coupled to the grid of isolation 

amplifier V102A by capacitor C104. The grid of 

isolation amplifier V102A is held at a negative 26 

volts bias by a regulated bleeder-bias network. 

The negative pulse at the plate of V102A is 

differentiated by capacitor C105 and resistor R108, 

resulting in a short negative going pulse followed 

by a positive going pulse. 
These pulses correspond closely in position to 

the leading and trailing edges of the negative 
pulse at the plate of V102A. The negative por- 

tion of this differentiated signal is clipped by 

crystal CR101, and the positive portion is applied 
through the secondary winding of transformer 
T101 to the grid of blocking oscillator V102B. 

+295 
voc © RIO! 

33K RI06 |CI05 

C101 op 00s e250 
R105 

C103 lOUF 27K alee CRIOI 

FROM RATE 
MV-V1IO4B 2 nu os Clo6 RII 
ae -26VDC -OO5UFS 10K 

ar A 

| 125V 5 
| R|O7 

tl + 25 VDC 270K RIO9 
pea des Rio3 [ISOLATION AMPL soo 

v102 
I2AU7 oo (1/212 AUT ioe 

TIO! RED Buc i E : Apes 

a VDC 
O iS 

S 7390 : 

SYNC 

GREEN A OUT 

V r ()" clog 
78 27 VDC UF 

25V! Sarr aad 
= LOCKING OSC. t2 8B viae pila TL yi0z 

(1/2))2AU7 330 = 

8 +.05 VDC 

58v0 + 
RiI2 f i 
390 ! 

‘ t2 
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2. ALL RESISTOR VALUES IN OHMS AND ALL CAPACITOR 
VALUES IN MICROMICROFARADS UNLESS OTHERWISE 
SPECIFIED. K=1,000 MEG#1!,000,000 

3. VOLTAGES AND RESISTANCES MEASURED TO GROUND 
WITH 20,000-OHMS-PER-VOLT METER. 

4. VOLTAGES MEASURED WITH CONTROLS SET AS FOLLOWS: 

SYNC SELECTOR,+OR-; SYNC OUT,+; ATTENUATION, 20 DB; 

PULSE POSITION, 0; PULSE LENGTH, 5 USEC; PULSE RATE, 
400 CPS; AMPLITUDE, 50; POLARITY,+. 

5. WAVEFORM VOLTAGES ARE GIVEN AS MEASURED 

PEAK-TO-PEAK. TM 2678-16 

Figure 16. Sync-out circuits, functional diagram. 



The grid of blocking oscillator V102B is held at a 
negative 27 volts bias by a regulated bleeder-bias 
network. Blocking oscillator V102B forms the 
actual sync-out pulse and delivers it to SYNC 
OUT jack J102 through polarity reversing switch 
$101. In the — position, this switch selects the 
negative pulses from the plate winding of trans- 
former T101 and couples them to the SYNC OUT 

jack while simultaneously shorting out cathode 
resistor R112. In the + position, this switch 

selects the positive pulses developed across cathode 
resistor R112 and provides an a-c ground through 
capacitor C108 for the negative pulses developed 
in the plate circuit. Resistor R114 serves as a 
terminating load resistance. 

b. In instruments having serial numbers of 
1439 and above, the circuitry is modified to 
accommodate a newer design of pulse transformer. 
In the newer circuit, crystal CR101 shorts to 

ground the negative pulse from V102A, but allows 
the positive-going trailing edge of the pulse to 
feed to the grid winding of the pulse transformer 
to trigger blocking oscillator V102B. 

45. Pulse Positioning Circuits 
(fig. 17) 

a. The negative pulse developed by rate multi- 

vibrator V104 is used to trigger one-shot, cathode- 

coupled multivibrator V105. V105A is biased to 
cut off by the cathode current of V105B flowing 
through resistor R131. The grid of V105B is held 
effectively at zero bias by resistor R133 and the 

two-section potentiometer (R132 and R132A) 

which return to the cathode. The grid voltage 

with respect to ground of V105B is 23.8 volts. 

The PULSE POSITION potentiometer sections are 

connected in series, and R132A acts as a vernier 

on R132. Resistor R133 maintains a minimum 

resistance of 680 ohms from grid to cathode. 

At this minimum setting, the pulse from this 
multivibrator is 2 usec long. At the maximum 
setting of the PULSE POSITION control, the 
pulse is 112 usec in length. This positive, variable 

length pulse is applied to the grid of isolation 
amplifier V106A and is inverted. The negative, 
variable length pulse at the plate of V106A is 
differentiated by capacitor C123 and resistor R137, 
resulting in a short negative going pulse followed 
by a short positive going pulse. The positive 
portion of this signal after differentiation, which 
corresponds in time to the trailing edge of the 

pulse at the plate of V106A, is applied through 

crystal rectifier CR103 and the grid winding of 
transformer T102 to the grid of thyratron trigger 
blocking oscillator V106B. This blocking oscil- 

lator generates the trigger pulse which is used lo 
trigger pulse forming thyratron V6. 

6. In instruments having serial numbers of 1439 
and above, circuitry is modified to accommodate a 
newer design of pulse transformer. In the newer 
circuit, crystal CR103 shorts to ground the nega- 
tive pulse from V106A but allows the positive- 
going trailing edge of the pulse to feed to the grid 

winding of the pulse transformer to trigger 
blocking oscillator V106B. 

c. The pulse from V106B is applied to cathode- 
follower V107B and delay line DL101 which are 
used for impedance-matching and fixed delay 

insertions, respectively. 

d. The fixed delay introduced by delay line 
DL101 is 2 usec. This additional delay is required 

because of the design characteristics of pulse 
length multivibrator V108 which has a minimum 
pulse length of 2 usec. In series with the grid of 
cathode-follower V107B is crystal rectifier CR104. 
This crystal rectifier prevents positive transients 
from the grid of pulse forming thyratron V6 from 

feeding back to blocking oscillator V106B through 
the delay line and the cathode-grid capacitance of 
cathode-follower V107B. Crystal rectifier CR103 
is used in the grid circuit of blocking oscillator 

V106B to reduce further the possibility of inter- 

action because of feedback coupling from pulse 
forming thyratron V6. 

46. Pulse Length Circuits 
(fig. 18) 

a. The pulse generated by V107B serves as the 
triggering pulse for the main output signal. 

The pulse length circuits consisting of V107A, 

V108, and V109 develop a pulse which is used to 
terminate the main output pulse. The positive 

output pulse at the tertiary winding of transformer 
T102 is coupled through capacitor C127 to the 

erid of isolation amplifier V107A. The inverted 
pulse at the plate is coupled to the grid of positive 

grid-return, one-shot multivibrator V108. This 
multivibrator differs from V101, V104, and V105 
in the method of biasing the grid of the first or 

conducting section of V108. With the grid re- 
turned to B+, a negative trigger may be used, a 

negative output pulse may be obtained, and more 

accurate control of the pulse length is available. 
Actual control of the pulse length is accomplished 
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by potentiometer R142, PULSE LENGTH con- 
trol on the front panel. The minimum pulse 

length may be adjusted by setting potentiometer 

R143 -(a front deck screwdriver adjustment). 

The maximum length may be adjusted by varying 
C128 (also a screwdriver front deck adjustment). 

The negative pulse at the plate of V108B is 
differentiated by capacitor C132 and resistor R150, 

resulting in a negative going pulse closely fol- 

lowed by a positive going pulse. The negative 
and positive going pulses correspond in time posi- 

tion to the leading and trailing edges of the ad- 

justable length pulse developed by multivibrator 

V108. This signal is applied through the grid 
winding of transformer T103 to the grid of V109A. 
The positive pulse serves as a trigger for thyratron 

terminating blocking oscillator V109A. Crystal 
rectifier CR106 clamps the grid of V108B to the 
fixed bias supply to minimize changes in grid 
bias with changes in pulse rate. This minimizes 
variation in pulse length with changes in pulse 

rate. Crystal rectifier CR165 minimizes coupling 
of the positive trigger pulse to the grid bias sup- 
ply. At the same time, CR105 provides a low- 
impedance discharge path for the grid of V109A. 

In instruments having serial numbers of 1439 and 
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Pulse initiating circuits, functional diagram. 



above, the circuitry is modified to accommodate 

a newer design of pulse transformer. In the newer 

circuit, crystal CR105 shorts to ground the nega- 

tive pulse from V108B but allows the positive- 

going trailing edge of the pulse to feed to the 

erid winding of the pulse transformer to trigger 

blocking oscillator V108A. 

b. The positive pulse developed across the ter- 

tiary winding of transformer T103 is fed to the 

erid of cathode-follower V109B, and the resulting 

positive pulse at the cathode (developed across 

cathode resistor R139) is fed to the grid of pulse- 

terminating thyratron V16. 
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47. Pulse Generating Section 
(fig. 19) 

The circuits of the triggering and synchroniz- 

ing section, which are described in paragraphs 42 

through 46, develop critically timed pulses which 

control the generation and length of the output 

pulse. Actual control is accomplished in the grid 

circuits of pulse-forming thyratron V6 and pulse- 

termination thyratron V16, which turn the out- 

put pulse on and off, respectively. The high 

voltage required by pulse-forming thyratron V6 

is supplied by high-voltage rectifier V1. The 
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effective d-c voltage from this rectifier is raised 
by connecting the center tap of the high-voltage 
secondary winding to the 590-volt d-c output of 
rectifier V13 instead of to ground. The center 
tap of the low-voltage secondary winding of trans- 
former T2 is grounded. The resulting 1,100 volts 
(approximately) which are available at the cath- 
ode of high-voltage rectifier V1 is supplied to 
charging choke L2, through filter choke Li (fig. 
32) and then to the plate and screen of charging 
diode V2. The cathode of charging diode V2 at 
approximately 1,020 volts, is connected to the 

plate of pulse-forming thyratron V6 and pulse- 
forming line X101. The solenoid of relay RELI 
which is in series with the center tap of the high- 
voltage secondary winding of transformer T1 
serves as an overload protector. Should V6 draw 
an excessive current, relay REL1 energizes and 
applies a large negative voltage to the grid of 
charging diode V2. This drives V2 to cutoff and 
removes plate voltage from thyratron V6. With 
thyratron V6 no longer drawing current, relay 
RELI is no longer energized, returns to its original 
position, and applies d-c to the plate of V6. This 
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action is repetitive as long as excessive current is 
drawn through the center tap of the high-voltage 
secondary winding of transformer T1. 

48. Pulse Forming Thyratron 
(fig. 19) 

Application of d-c voltage to pulse forming line 

X101 through charging choke L2 causes the volt- 

age across X101 te rise considerably above the d-c 
supply voltage because of the initial charging 

transient. The voltage across X101 acts as the 
plate voltage for thyratron V6. The voltage 
reaches approximately 1,600 volts and is prevented 
from discharging back to the power supply voltage 
of 1,100 volts by charging diode V2. Thyratron 

V6 does not conduct until a trigger pulse is applied 
to the grid. This trigger pulse is obtained from 
cathode-follower V107B through delay line DL101 
and represents the leading edge of the main output 
pulse. This trigger pulse when applied to the grid 
of thyratron V6 causes V6 to conduct heavily. 
This current flow discharges pulse forming line 
X101, and the plate voltage on V6 falls. Pulse 
forming line X101-has been designed so that this 
fall in plate voltage results in a reflection from the 

open end of the line which drives the plate of 
thyratron V6 still further negative and stops con- 
duction in the tube. This reflected negative 
voltage appears at the plate of V6 approximately 

10.5 usec after the application of the trigger pulse 
and the start of conduction. Immediately after 
V6 stops conducting, plate voltage starts to rise 
and the pulse forming line recharges in preparation 
for the application of the next trigger pulse to the 
erid of V6, at which time the cycle repeats. 
Damping diode V3 conducts when the negative 

reflection from X101 exceeds the voltage required 
to stop conduction in V6. During periods when 
V6 is conducting, a positive voltage is developed 
across cathode resistor R13. Since C6 goes from 
the nonconducting to the conducting condition in 
a very short time, the voltage at the cathode of 
V6 is a pulse having a very short, steep, leading 

edge and a duration of approximately 10.5 usec. 

49. Pulse Terminating Circuit 
(fig. 20) 

Precision control of the length of the main out- 

put pulse is maintained by pulse termination 

thyratron V16 and thyratron stopping diode V8. 
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35 



V16 does not conduct until triggered by a pulse 
from cathode-follower V109B. This pulse ter- 
minating trigger, which follows the trigger applied 
to the grid of pulse forming thyratron V6, is 

applied to the grid and causes conduction. The 

plate of V16 is connected to the cathode of thyra- 
tron stopping diode V8. The positive pulse 

developed in the cathode circuit of V6, after 
limiting to approximately 300 volts, is applied to 
the plate of V16 through diode V8. This pulse 
voltage, in addition to the d-c voltage supplied 

through R28, causes V16 to conduct when its grid 
is fired by the pulse terminating trigger. This 
conduction accomplishes two things: First, this 
diode presents a very low impedance to the pulse, 

from pulse forming thyratron V6, and causes a 

very rapid fall of the pulse to form the trailing 

edge; second, in conjunction with resistor R10 and 

capacitor C24, it allows thyratron V16 to be 

extinguished. 

50. Pulse Clipping Circuits 
(fig. 21) 

The pulse appearing on the cathode of thyratron 
V6 is applied to the plate of clipping diode V7. 
The cathode of V7 is supplied with a bias variable 
from approximately 260 to 320 volts by means of 

the AMPLITUDE control. Therefore, V7 clips 
the pulse at approximately the value of the bias. 
This clipped pulse is passed through a second clip- 

ping network, consisting of resistors R47 and R48 
and diode V9, and to the plates of thyratron stop- 

ping diode V8. The cathode of the second clipping 
diode V9 is also biased to the 260-320-volt value. 
The action of V9 is to further smooth the top of the 

pulse. V9 also reduces along the top of the pulse 
any variation resulting from the action of thyra- 
tron stopping diode V8. From V9, the pulse is 
fed to the grid of output tube V11. 

51. Feedthrough Compensating Stage 
(fig. 19) 

To compensate for distortion in the output 
pulse caused by the grid-to-plate capacitance in 
output tube V11, a feedthrough compensation 
stage V10 has been incorporated. The grid-to- 
plate capacitance of V11 causes a relatively low- 
amplitude positive spike to appear in the output 

of V11 at the time of the start of the main output 

pulse. When a negative output pulse is selected, 
this spike appears as a short positive pip immedi- 

ately preceding the leading edge of the negative 
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pulse. When a positive output is selected, this 
spike appears as a notch in the leading edge of the 
output pulse. V10A minimizes this effect. The 
grid of V10A is fed from a differentiating network 
(capacitor C9 and resistor R16) which connects 
to the cathode circuit of pulse forming thyratron 

V6. The resulting short positive and negative 
pulses correspond in time to the leading and trail- 
ing edge of the pulse at the cathode of V6. These 
pulses are amplified and inverted by V1IOA and 
the negative, leading pulse is applied to the plate 
of V11 through adjustable capacitor C11 (fig. 22). 
C11 is used to vary the amplitude of the compen- 
sating spike which cancels out the undesired 
leading edge spike generated in V11. 

52. Output Circuits 
(fig. 22) 

After the final shaping and smoothing action 
of the upper portions of the output pulse by clip- 
ping diode V9, it is coupled to the paralleled 
erids of output stage V11 through capacitor C12. 
These paralleled grids are connected to a bias 
supply (—360 volts) through potentiometer R4A. 
This potentiometer, which is one section of the 
AMPLITUDE control, permits varying the bias 
voltage on the grids from —300 to —360 volts. 
Potentiometer R4B, the second section of the 

AMPLITUDE control, controls the grid bias 
on voltage regulator amplifier ¥15 which in con- 
junction with voltage regulator V17A controls 
the plate voltage applied to output tube V11 
and the cathode bias on clipping diodes V7 and 
V9. Polarity switch S2 provides facilities for 
selecting a positive or negative polarity pulse 
for application to attenuator AT1. When in the 
— position, resistor R21 is the cathode load and 
resistor R22 is the plate load across which the 
output pulse is developed. In the + position, 
resistor R22 is switched in series with resistor 
R21 in the cathode circuit and an a-c ground, 
capacitors C5 and C27 (fig. 33), is connected to 

the plate. The positive pulse voltage developed 
across resistors R21 and R22 is coupled to at- 
tenuator AT1 through capacitor C13. To provide 
a more constant pulse amplitude, with changes in 
repetition rate and pulse length, a compensation 
circuit is incorporated. When either the rate or 
pulse length is increased, a positive voltage is 
applied to the cathode of voltage regulator 
amplifier V15 through resistor R51 (fig. 33) which 

causes the plate voltage of output tube V11 and 



the cathode bias of clipping diodes V7 and V9 
to increase. ‘bis compensates for the decrease in 

amplitude which otherwise would occur when the 
rate or pulse length was increased. Attenuator 
AT 1 is used to reduce the amplitude of the output 
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CHAPTER 5 

FIELD MAINTENANCE INSTRUCTIONS 

Note. The amount of repair that can be performed by units having field maintenance responsibility is limited only 

by the tools and test equipment available, and by the skill of the repairman. 

Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL 

Warning: When servicing the pulse generator, be extremely careful because of the high voltages 

exposed. With the high voltage off, potentials as great as 500 volts may be retained as charges in 
capacitors. Keep one hand in pocket when measuring socket voltages with the probe. Before touching 
any part after the voltage is shut off, short the part to ground. 

53. Trouble-Shooting Procedures 

a. General. The first step in servicing any 

defective electronic component is to sectionalize 
the fault. Sectionalization means tracing the 
fault to the major circuit responsible for the ab- 
normal operation of the equipment. The second 
step is to localize the fault. Localization means 
tracing the fault to the defective part responsible 

for the abnormal condition. Some faults, such 

as burned-out resistors and shorted transformers, 

can often be located by sight, smell, and bearing. 
The majority of faults, however, must be localized 
by checking voltage and resistance. 

b. Component Sectionalization and Localization. 
The tests listed below aid in isolating the source 
of trouble. To be effective, the procedure should 
be followed in the order given. Remember that 
servicing procedure should cause no further 
damage to the pulse generator. First, trouble 

should be localized to a single stage or circuit. 
Then the trouble may be isolated within that stage 
or circuit by appropriate voltage, resistance, and 
continuity measurements. The service procedure 

is summarized as follows: 

(1) Visual inspection. The purpose of visual 

inspection (par. 37) is to locate any 

visible trouble. Through this inspection 
alone, the repairman frequently may 
discover the trouble or determine the 
stage in which the trouble exists. This 
inspection is valuable in avoiding ad- 

ditional damage to the pulse generator 
which might occur through improper 
servicing methods and in forestalling 
future failures. 

(2) Input resistance measurements. These 

(3) 

(4) 

measurements (par. 57) prevent further 

damage to the pulse generator from 
possible short circuits. Since this test 
gives an indication of the condition of the 
filter circuits, its function is more than 
preventive. 

Operational test. The operational test 
(par. 58) is important because it fre- 

quently indicates the general location of 
the trouble. In many instances the in- 

formation gained will determine the exact 
nature of the fault. In order to utilize 

this information fully, all symptoms 

must be interpreted in relation to one 
another. 

Trouble-shooting chart. The — trouble 

symptoms listed in this chart (par. 59) 
will aid greatly in locali: ing trouble. 

(5) Intermittents. In all these tests the 

possibility of intermittents must not be 
overlooked. If present, this type of 
trouble often may be made to appear by 

tapping or jarring the set. It is possible 

that the trouble may not be in the pulse 
generator itself but in the installation or 
other external conditions. 
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54. Trouble-Shooting Data 

Take advantage of the material supplied in this 

manual. It will help you in the rapid location of 

faults. Consult the following trouble-shooting 

data: 

Fig. No. | Description 

30 | Schematic diagram, front deck serial Nos. up 

to 1038. 

31 | Schematic diagram, front deck, serial Nos. 

from 1039. 

32 | Schematic diagram, rear deck, serial Nos. up 

| Setoal2o8e 

33 | Schematic diagram, rear deck, serial Nos. from 

|. 1239. 

34 | Schematic diagram, front deck, serial Nos. 

| from 1439. 
23 | Tube socket voltage and resistance chart. 

24 Terminal board voltage and resistance dia- 

eram. 

25 | Pulse forming line voltage and resistance dia- 

gram. 

Pulse generator, bottom view, cover removed. 

| 
| 

| 

| 
| 

3 | Pulse generator top view, cover removed. 

4 | 
Pulse generator, rear view, cover removed. 

| 
| 

8 | Tube sockets and location diagram. 

13 | Pulse generator, block diagram. 

28 | Capacitor color and letter codes. 

29 9 | Resistor color and letter codes. 

55. Test Equipment Required for Trouble 
Shooting 

The test equipment required for trouble shooting 

the set is listed below. The technical manuals 

associated with the test equipment are also listed. 

Test equipment Technical manuals 

Tube Tester J-177 and I-177—A, | TM 11-2627. 

or equal. 

Oscilloscope TS—239/UP________- AN 16-35TS239-3. 

Frequency Meter FR-67/U, or | TM 11-2698. 

equivalent. 

56. General Precautions 

Whenever the pulse generator is serviced, ob- 

serve the following precautions very carefully. 

a. Be careful when the cover is removed; dan- 

gerous voltages are exposed. 

b. Careless replacement of parts often makes 
new faults inevitable. Note the following points: 

(1) Before a part is unsoldered, aote the posi- 

tion of the leads. If the part, such as a 

40 

transformer, has a number of connections, 
tag each of the leads to it. 

(2) Be careful not to damage other leads by 

pulling them or pushing them out of the 
way. 

(3) Do not allow drops of solder to fall into 

the set, since they may cause short 

circuits. 

(4) A carelessly soldered connection may 
create a new fault. It is very important 

to make well-soldered joints, since a 
poorly soldered joint is one of the most 
difficult faults to find. 

(5) When a part is replaced it must be placed 

exactly as the original one was. A part 
which has the same electrical value but 

a different physical size may cause 

trouble. Give particular attention to 
proper grounding when replacing a part. 
Use the same ground as in the original 
wiring. Failure to observe these precau- 
tions may result in unwanted oscillations 

or instability. 

(6) Do not disturb the adjustment of cali- 
bration controls R33, R35, R110, R121, 

R124, R143, C11, C22, and C128 (fig. 3). 

57. Checking Filament and B+ Circuits for 
Shorts 

Trouble within the pulse generator often may 
be detected by checking the resistance of the fila- 
ment and high-voltage circuits before applying 
power to the equipment, thereby preventing 
damage to the power supply. Make the following 

checks before attempting to put the pulse genera- 
tor into operation. Do not plug in the power cord 

or turn on the POWER ON switch for these 
measurements. Remove all tubes from their 

sockets. 

a. Measure the resistance between pin No. 7 

of VI and ground. The reading should be approxi- 

mately 650,000 ohms. For instruments having 

serial numbers of 1239 and above, this reading 
should be approximately 550,000 ohms. If the 

resistance is less than the above values, check 

capacitor C1 or C2 for shorts. 

b. Measure the resistance between pin No. 8 

of V13 and ground. The reading should approxi- 

mate 200,000 ohms. For instruments having 

serial numbers 1239 and above, this reading should 

be approximately 83,000 ohms. If the resistance 



is less than the above values, check capacitor C16, 
C14, or C15 for shorts. 

c. Measure the resistance to ground from pin 

No. 1 of V16, pin No. 4 of V15, pin No. 9 of V10, 
and pin No. 8 of Vil. The resistance should be 
zero in all cases. If a reading is noted, check for 
grounds in the wiring from the appropriate winding 

of transformer T2 to the listed tube pins. 

d. Measure the resistance between pin No. 8 
of V3 and ground. There should be infinite resist- 
ance. If a reading is noted, check for a ground 
in the wiring between this pin and transformer T2. 
Also check for an internal short in transformer 

T2 from this winding to another winding on the 
case. 

e. Measure the resistance between pin No. 4 
of V8 and ground. There should be approxi- 

mately 1,350 ohms resistance. If zero reading is 

noted, check for a ground. 
f. Measure the resistance between the capacitor 

of V6 and ground. There should be infinite 

58. Operational Test 

Connect Oscilloscope TS—239/UP to the PULSE 
OUT jack and to the SYNC OUT jack. Operate 
the generator as described in the equipment per- 
formance checklist in paragraph 39. This check- 
list is important because it frequently indicates 

the general location of trouble. Also listen for a 
buzzing noise which indicates that the overload 
relay is operating. Check the equipment for 
smoke and the odor of burned or overheated parts. 

59. Trouble-Shooting Chart 

The following chart is supplied as an aid in 

locating trouble in the pulse generator. This 
chart lists the symptoms which the repairman 

observes, either visually or audibly, while making 

a few simple tests. After the trouble has been 
localized to a stage or circuit, a tube check and 
voltage and resistance measurements of this stage 
or circuit ordinarily should be sufficient to isolate 

resistance. If a reading is noted, check for a  thedefective part. Normal voltage and resistance 

ground. measurements, are given in figures 23, 24 and 25. 

Symptom Probable trouble Correction 

1. POWER ON switch in ON position. | 1. Open fuse F1. 1. Replace fuse. If the replaced fuse 

Indicator lamp fails to light and no blows, check filter capacitors 

output is observed. and tube V1 or V18. 
Replace defective parts. 

2. Poor leading edges on pulse. 2. V6 defective. 2. Replace V6. 

3. Poor trailing edge on pulse. 3. V16 defective. 3. Replace V16. 
4. Pulse amplitude decays. 4. V11 or C5 defective. 4. Replace V11 or C5. 

5. Trailing edge of pulse jitters at long | 5. V4 or V108 defective. 5. Replace V4 or V108. 

pulse length. 
6. Output pulse trailing edge jitters. 6. CR106, V16, or V109 defective. 6. Replace CR106, V16, or V109, 

7. Pulse shifts when equipment is vi- | 7. Defective V101, V105, or V108. 7. Replace V101, V105, or V108. 

brated. 
8. Output pulse decreases in amplitude | 8. Defective V11. 8. Replace V11. 

with increase in rate. 
9. Deterioration of top of output pulse | 9. Leakage of V2. 9. Replace V2. 

at low rate. 
10. Low amplitude of syne out pulse. 10. Defective CR101. 10. Replace CR101. 

11. Abrupt jump in position of output | 11. Defective CR102 or R132 11. Replace CR102 or R182. 

pulse as pulse position is varied. 
12. V6 does not fire, or jitter occurs at | 12. Defective CR103 or CR104. 12. Replace CR103 or CR104. 

front edge of output pulse. 
13. Jitter or absence of definite trailing | 13. Defective CR105. 13. Replace CR105. 

edge of output pulse. 
14. Large variation of pulse length with | 14. Defective CR106. 14. Replace CR106. 

change in rate. : 

15. Generally unstable operation of in- | 15. Regulated plate and bias sup- | 15. Adjust regulated voltage supply. 

strument. plies not supplying proper 

voltage. 

16. Incorrect calibration of PULSE | 16. Aging of tubes. 16. Adjust pulse length calibration 

LENGTH dial. controls (par. 60b). 

17. Incorrect calibration of PULSE | 17. Aging of tubes. 17. Adjust rate calibration controls 

RATE dial. (par. 60d). 
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10K. 240K 25K 
+0.07 

vil2 
VRI50 1300 OD3/VRI +007 LC 

455 VAC 

NOTES: 
|, ALL VOLTAGES AND RESISTANCES MEASURED 
WITH RESPECT TO GROUND USING 20,000-OHMS- 
PER-VOLT METER. RESISTOR VALUES IN OHMS, 
UNLESS OTHERWISE SPECIFIED. 
K=1000  MEG=1,000,000 

2. VOLTAGES MEASURED WITH CONTROLS SET AS 
FOLLOWS: SYNC SELECTOR, +OR-; PULSE 
POSITION, 0; PULSE RATE, 400 CPS; 
AMPLITUDE, 50; ATTENUATION, 20 DB; 
PULSE LENGTH, 5 USEC; SYNC OUT, +; 
POLARITY, +. 

3.+ TIE POINT ONLY. THIS RESISTANCE WILL VARY 
WITH VALUE USED IN COMPENSATING. 

4.*NO TUBE ELEMENT BUT PIN PROTRUDES INTO 
ENVELOPE AND A VARIABLE NEGATIVE VOLTAGE 3C45 OR 3045 OR 
MAY BE MEASURED. HP45/3HP45 HP45/3HP45 

T™ 2678 —23 

Figure 23. Tube socket voltage and resistance diagram. 
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2, ALL VOLTAGES AND RESISTANCES 

I, ALL RESISTORS IN OHMS AND ALL CAPACITORS 
NOTES: 

1,000,000 MEG. 1,000 

MEASURED WITH RESPECT TO GROUND 
WITH 20,000 OHMS-PER-VOLT-METER. 

3. VOLTAGES MEASURED WITH CONTROLS 

. 
, 

PULSE RATE, 400 CPS; 

5 USEC; SYNC OUT; +; 
, 90; ATTENUATION, 20 DB 

PULSE LENGTH 
POLARITY, +. 

4. © CRIO2 (RB4) MAY BE PARALLELED 

v 

’ 

SET AS FOLLOWS: SYNC SELECTOR, +OR-; 
PULSE POSITION, O; 
AMPLITUDE 

WITH ANOTHER CRYSTAL. 

5.® C12! (RB4) MAY BE PADDED WITH APPROX 
ISO UUF, 

RB4 

TM 2678-24 

Pulse generator, terminal board voltage and resistance diagram. Figure 24. 
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NOTES: 
|, APPROXIMATELY 1020 V AND INFINITE 

RESISTANCE ON ALL COILS TO GROUND. 
2. V6 THYRATRON PLATE CAP MEASURES 

1020 V, INFINITE RESISTANCE. 
3. WINDING CONSISTS OF SIX PI'S, VALUES 

OF WHICH ARE AS FOLLOWS: 
: 8.5 UH, 0.5 OHMS 
: 200 UH, 7.0 OHMS 
: 2MH, 15 OHMS 
: 2MH, 15 OHMS 
: 2MH, 15 OHMS 
: 3.6MH, 20 OHMS AMOOWD 

TO PLATE CAP OF V6 AND CHOKE L3 
SEE NOTE 2 

PULSE FORMING LINE 
RB5 

DELAY LINE 

— 250 250 250 250 
res 

NOTES: 

1, THIS TERMINAL IS NOT PART OF DELAY 
LINE. IT IS A SURPLUS TERMINAL 
USED AS CONVENIENT TIEPOINT FOR 
-40V BIAS LEADS 

2. CI35. THROUGH CI38 
3. WINDING CONSISTS OF FIVE PI'S, VALUES 

OF WHICH ARE AS FOLLOWS: 
A AND E: 620 MH, 7.5 OHMS 
B,C, AND D: 1.15 MH, 10 OHMS SEE NOTE | INPUT 

Figure 25. Delay in pulse forming line, voltage, and resistance diagram. 

RB6 SEE NOTE 2 

TM 2678-25 



60. Additional Trouble-Shcoting Information 

a. Regulated Voltage Adjustment. Check tubes 
V4, V10B, V12, V13, V14, and V17. Then set 

variable resistor R33 (fig. 3) so that the voltage 
between point D on the schematic diagram (figs. 
30, 31, 32, 33, and 34, as appropriate) and the 

chassis is +300 volts. Set variable resistor R110 
(fig. 3) so that voltage from the central terminal of 
R110 is —28 volts WITH SYNC SELECTOR 
switch set to either + or — with no external sync 
voltage applied. 

b. Pulse Length Calibration. Connect a cali- 

brated oscilloscope to the PULSE OUT and 

SYNC OUT jacks. Set PULSE RATE control to 
100 and SYNC SELECTOR to X10 so that a rate 
of 1,000 pps is obtained. Set PULSE LENGTH 
dial to 5 usec. If necessary, slip the dial on its 
shaft so that a 5-usec pulse occurs when the dial is 

set at 5 usec. Next, set the dial to 10 usec. 

After a short interval, adjust C128 so that a 
10-usec pulse occurs. Then set the dial to .2 usec 
and adjust R143 so that a .2-usec pulse occurs. 
Repeat process from beginning to obtain best 
accuracy. 

c. Maximum Pulse Amplitude Adjustment. This 
adjustment should be made whenever the ampli- 
tude falls below 50 volts. When correcting this 
condition, set up the instrument for normal opera- 

tion with zero attenuation and the AMPLITUDE 
control set in its maximum position. Connect a 

50-ohm load from the PULSE OUT jack to ground 
in parallel with the calibrated oscilloscope. Ad- 
just variable resistor R35 (fig. 3) until a maximum 
of 60 volts is indicated by the oscilloscope. 

d. Calibration of Pulse Rate Dial. Setting of 
the PULSE RATE dial is not intended to be made 
with great accuracy. However, if, because of 

aging of tubes, the calibration error becomes 
ereater than 10 percent, follow the procedure 
below to reset the dial. 

(1) Set the SYNC SELECTOR to the X10 
range and turn the PULSE RATE dial to 
the maximum clockwise position. 

(2) Adjust R124 (fig. 3) so that the rate is 
5,100 pps as indicated on Frequency 

Meter FR-67/U or equivalent. 
(3) Turn the PULSE RATE dial so that the 

rate is now 1,000 pps. 

(4) Set the SYNC SELECTOR switch to the 

X1 range and adjust R121 (fig. 3) until 

the rate is 100 pps. 

(5) Loosen the setscrew and set the PULSE 

RATE dial so that it reads 100. Re- 

tighten the setscrew. 

(6) Return the SYNC SELECTOR switch to 

the X10 range and turn the PULSE 

RATE dial to the maximum clockwise 

position. 

(7) If necessary, readjust R124 so that the 

rate is 5,100 pps. 

(8) Check other points on the dial for 
accuracy of calibration. If they are off, 

it may be necessary to displace the 1,000- 
pps point to either side of the 100 point 
on the dial by loosening the setscrew and 
resetting the dial. This compromise is 
necessary because of the differences in 
tapers of the pulse-rate potentiometers. 

e. Aging of Thyratrons. Newly installed thyra- 
trons will require aging. If the overload relay 
buzzes when the equipment is turned on after a 

thyratron has been replaced, turn the SYNC 
SELECTOR switch to either of the external 
settings (— or +), and with the external sync 
disconnected. If the relay stops buzzing, the 
thyratron was insufficiently aged. To age the 
thyratron, turn the SYNC SELECTOR switch to 

X1 and the PULSE RATE dial to its lowest 
setting, and allow the unit to operate for a short 
time, increasing the rate as much as _ possible 

without causing the overload relay to buzz. 
Thyratrons may require as much as 90 hours of 

aging for stable operation. During the time the 
thyratrons are aging, there may occur a noticeable 

change in ionization time. The time required for 
ionization will increase as the aging progresses. 

During the aging period, however, stability usually 

will improve, and jitter of the main pulse will 

become less and less. 

f. Sources of Jitter. Jitter of the main pulse 

usually is traceable to three sources; tubes, crys- 

tals, and ripple in the power supply. In Pulse 

Generator AN/PPM-1, jitter usually appears as a 
thick or multiple trace of the leading edge, the 

trailing edge, or both edges of the pulse. V6 will 
affect jitter on the leading edge. V16, crystals 

CR105 and CR106, and width multivibrator V108 
will affect trailing edge jitter. Delay multi- 

vibrators V101 and V105 and crystal CR102, if 

defective, may cause jitter on both the leading and 
trailing edges. Similarly, power-supply ripple may 
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cause jitter, and such ripple may affect V101 and 

V105 in varying degrees. 

Note. When replacing tubes or crystal rectifiers to clear 

jitter symptoms, remember that it may be necessary to try 

several tubes or crystals known to be good before finding 

one that provides proper operation. Therefore, replace a 

tube or crystal at least twice before looking elsewhere for 

trouble. Tubes or crystals which do not prove satisfactory 

in this equipment may be suitable for most other appli- 

cations and should not be considered defective without test. 

REPAIRS 

61. Replacement of Parts 

Section Il. 

a. General. Most of the parts in the set are 

accessible readily and are replaced easily if found 

to be faulty. In all instances involving multiple 
connections, however, tag each wire as it is re- 

moved so that it may be replaced correctly. 

b. Resistors and Capacitors. Certain resistors 

and capacitors in the set, are factory adjusted to 

provide certain conditions of operation. The 

actual value may not be exactly the same as that 

shown on the schematic diagram. If it becomes 
necessary to replace any of these parts, the replace- 

ment should be made on a cut and try basis. That 

is, vary the value of the part until the desired 
operation is obtained. The following subpara- 
graphs list these critical resistors and capacitors 

and detail the effect of changes in their values. 

(1) Resistor R3. The original design value of 

this resistor was 4,000 ohms; however, 

tolerance variations in transformer T1 

have made minor changes necessary. 
The criterion for the value of R3 should 

allow the series of voltage regulator tubes 
V4, V12, and V14 to draw approximately 

8 ma (milliamperes) when the applied 

line voltage is 105 volts. Under these 
conditions the voltage regulator will 
operate properly. Resistor R3 is factory 

set and should not require adjustment or 
change during normal operation. — If 
transformer Tl is changed, resistor R3 
should be checked to make sure that the 

combination of T1, R3, and the voltage 
regulator tubes produce the required 
8-ma current. 

(2) Resistor R10. The usual value for this 

resistor is 200 ohms. Increasing the value 
of R10 slightly increases the slope of the 
trailing edge of the main output pulse and 

reduces overshoot. The value selected 
should not exceed 330 ohms. Only occa- 
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(3) 

(4) 

(5) 

sionally does R1 differ from its 220-ohm 

nominal value. 

Resistor R30. The usual value for this 
resistor is 100 ohms. Changing the value 
of R30 affects the final 30 percent of the 

top of the main output pulse when the 

main output pulse is of 10-usec duration. 

That is, the value of R30 affects the top of 
the main output pulse in the region cor- 

responding to from 7 to 10 usec. De- 
creasing R30 reduces the voltage of this 
portion of the pulse, while increasing R30 

raises the voltage during this portion. 
This resistor is factory adjusted for 
maximum flatness for the top of the pulse. 

Resistor R50. (See also capacitor C28.) 

Resistor R50 may vary from 330 to 560 

ohms. The actual value is selected, in 
combination with capacitor C28, for 
mininum hump during the first tenth 
usec of the top of the main positive 

output pulse. 

Capacitor C28. The value of this capac- 
itor may vary from 200 to 600 uf. In 

combination with resistor R50, C28 aids 
in reducing the hump described in (4) 

above. 

(6) Resistors R155 and R156. The nominal 

(7) 

(8) 

values of these resistors are 75,000 and 

27,000, respectively. Either one may 

be adjusted by a few percent in order to 
obtain the proper bias at the junction of 
these two resistors. This proper value 

is between —28 and —30 volts. Usually 
the adjustment is in the form of a shunt 
resistor across either R155 or R156. 

Capacitor C121. The nominal value of 
C121 is 1,000 puf. Itis part of the pulse- 
length determining network for pulse 

position multivibrator V105B. C121 oc- 
casionally is shunted with another capaci- 
tor of up to 250 uf. This is done to 
obtain a full 100-usec delay at a repetition 

rate of 2,500 pps. 

Capacitor C31. This capacitor is used 
only occasionally and, when used, its 
value is between 5 and 15 yuuf. The 

purpose of C31 is to bypass excessive 

ringing (overshoot oscillations) in the 
main output pulse. This ringing may 
occur when the rise and decay of the 
main output pulse are exceptionally fast. 



C31 is used only when ringing is not 
sufficiently reduced by capacitors C11 
and C22. 

c. Differences. The pulse generators previously 
supplied with type 3C45 thyratrons should use 

type HP45/3HP45 thyratrons when the spare tubes 

have been expended. If the type HP45/3HP45 

tubes are not available, a type 3C45 may be 
selected from supply sources, using a trial and 

error process at finding one that will function 

properly in the circuit. 

62. Refinishing 

Badly marred panels or other portions of the 
pulse generator which show evidence of wear 
should be refinished before the equipment is 
returned to service by field and other personnel. 

Instructions for refinishing badly marred panels 

on exterior cabinets are given in TM 9—2851. 

63. Apparatus Adjustment 

In the event of damage to any of the moving 
controls of the set which might require their 
replacement, dial settings and calibration should 
be adjusted as provided in paragraph 60. 

TRIGGER 
VOLTAGE SOURCE 

NOTE: 
IN CONNECTING RADIO FREQUENCY CABLE RG-8/U 
TO OSCILLOSCOPE, KEEP LEAD LENGTHS TO 
50-OHM TERMINATION UNDER ONE INCH. LEAD 
LENGTHS TO IOO-OHM RESISTOR ARE NOT SO 
CRITICAL. 

Figure 26. 

PULSE GENERATOR AN //PPM-! 

Section Ill. FINAL TESTING 

64. General 

This section is intended as a guide to be used 
in determining the quality of a repaired set. The 
minimum test requirements outlined in paragraph 

66 may be performed by maintenance personnel 
with adequate test equipment and the necessary 

skills. Repaired equipment meeting these require- 
ments will furnish uniformly satisfactory opera- 
tion. 

65. Test Equipment Required for Final Testing 

The instruments for testing the repaired equip- 

ment are listed below: 

Oscilloscope TS—239/UP 

Signal Generator TS—382A/U 
Frequency Meter FR—-67/U or equipment 
Connecting cable consisting of a type—-N 

plug, 50-ohm coaxial cable, and one 50-ohm 

and one 100-ohm resistor. 

Note. Because of the fast rise time of the pulses 

generated by the set, oscilloscopes having unusually 

fast response times are used for factory alinement of 

the equipment. Oscilloscope TS—239/UP, which is 

used for field alinement and testing of the pulse 

OSCILLOSCOPE 
TS-239/UP 

VERTICAL 
PLATE 

100 OHMS, |/4-WATT, 
CARBON—COMPOSITION 

‘ 

50 OHMS, 2-WATT 
CARBON-COMPOSITION 

TM 2678-26 

Connections for final test. 
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generator, will introduce some slight distortion of the 

output pulse because of the resonances in the internal 

wiring. Figure 27 shows a l-ysec pulse from the 

pulse generator as reproduced on the Oscilloscope 

TS-239/UP, when connected as shown on figure 26. 

The slight distortion at the top of the leading edge 

and bottom of the trailing edge of the pulse should be 

expected and will not interfere with the normal test 

and adjustment of the pulse generator. 

hi ara 
ONE USEC PULSE FROM AN/PPM-I AS VIEWED 

ON TS-239/UP. INTERCONNECTED AS SHOWN 
ON FIG. 26. 

TM 2678-27 

Figure 27. Typical distortion of 1-usec pulse by Oscilloscope 

TS—239/ UP. 

66. Test 
(fig. 25) 

a. Prepare the connecting cable and make con- 
nections directly to the deflection plate terminal 
board of the oscilloscope. Adjust the trigger 
amplitude on the oscilloscope to the minimum 

necessary to prevent the trigger pulse from feeding 
through to the deflection plates. 

b. Turn on the pulse generator and, after allow- 
ing sufficient time for warm-up, note that pulses 

which appear on the oscilloscope screen change in 

length and position as the controls on the pulse 

generator are varied. Measure the pulse ampli- 

tude by setting the ATTENUATION control at 0 
and the AMPLITUDE control at 100. Pulses 
should be approximately 60 volts. The deflection 

sensitivity of Oscilloscope TS—239/UP is about 110 
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volts per inch when connected directly to the ver- 
tical plate. Check the calibration of the ATTEN- 

UATION control by moving it successively to the 
50, 40, 30, 20, and 10 settings. Note that adjust- 

ment of the AMPLITUDE control varies the out- 
put over a 10-db range. 

c. Adjust the PULSE POSITION control over 
its extremes of travel. Note that it controls 
smoothly the positioning of the pulses on the 
oscilloscope screen. 

d. Connect Frequency Meter FR-67/U to the 

output of the set. Vary the PULSE RATE dial. 
Note that the pulse repetition rate on the fre- 

quency meter varies accordingly. Set the PULSE 
RATE dial to any frequency at the low end of the 
X1 range. Check the dial setting against the 
actual frequency as read on Frequency Meter 
FR-67/U. Repeat this check at the middle and 
upper ends of the X1 range and at three similar 

points on the X10 range. If the PULSE RATE 
dial calibration is in agreement with the reading 
on Frequency Meter FR-67/U within limits of 
+10 percent, the internal pulse rate circuits of 

the pulse generator are operating properly. 
e. With the PULSE RATE dial, the PULSE 

POSITION dial, the AMPLITUDE control, and 
the ATTENUATION control adjusted to give a 
normal pulse, vary the PULSE LENGTH dial 
from its lowest to its highest setting. Note that 
the pulses as seen on the oscilloscope change in 

length corresponding to the calibrations on the 
PULSE LENGTH dial. 

f. If the pulse generator meets these tests 
successfully, it is ready for operation as a primary 

test instrument. 



CHAPTER 6 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION TO PREVENT 
ENEMY USE 

67. Repacking for Shipment or Limited Storage 

The exact procedure in repacking for shipment 

or limited storage depends on the material avail- 
able and the conditions under which the equipment 

is to be shipped or stored. Refer to paragraph 13 

and reverse the instructions. Whenever prac- 

ticable, place a dehydrating agent such as silica 
gel inside the inner wrapping of the packing case. 
Protect the equipment by moistureproofing the 

inner wrapper and sealing the seams with water- 
proof sealing compound or tape. Pack the 
wrapped equipment in a padded wooden case 

providing at least 3 inches of excelsior padding or 

some similar material between the paper barrier 

and the packing case. 

68. Demolition of Materiel 

The demolition procedures outlined in paragraph 
69 will be used to prevent the enemy from using 
or salvaging this equipment. Demolition of the 

equipment will be accomplished only upon order 

of the commander. 

69. Methods of Destruction 

a. Smash. Smash the controls, resistors, capac- 

itors, coils, tubes, switches, transformers, and 

other interior parts, using sledges, axes, handaxes, 

pickaxes, hammers, crowbars, or heavy tools. 

b. Cut. Cut cords and wiring, using axes, hand- 
axes, or machetes. 

c. Burn. Burn cords, resistors, capacitors, 

cous, wiring, and technical manuals, using gasoline, 
kerosene, oil, flame throwers, or incendiary 

erenades. 

d. Bend. Bend panels, cabinet, and chassis. 

e. Explosives. If explosives are necessary, use 
firearms, grenades, or TNT. 

f. Disposal. Bury or scatter the destroyed 
parts in slit trenches, foxholes, or other holes, or 

throw them into streams. 

g. Destroy everything. 
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APPENDIX | 

REFERENCES 

Note. For availability of items listed, check the SR 310-20 series of Special Regulations and Department of the Army 

Supply Manual SIG 1. 

1. Army Regulations 

AR80252 047 Gee. Safeguarding Security Information. 
A Ri 5020s Sees, Maintenance Responsibilities and Shop Operation. 

2. Auxiliary Equipment and Test Equipment 

TNEZIE S03 ee ee Test Sets I-56-C, I-56—D, I-56-—H, and I-56—J. 
TMi VIRs07ES 2 siete 8 Signal Generators I-72-G, H, J, K, and L. 
TW i321 eet Bae Test Set I-56—E. 

TMPEl S67 pet eee Cathode-Ray Tubes and their Associated Circuits. 

TM VTi S2613 25sec ee Voltohmmeter J—166. 

TM 11-2624B_______- Voltohmmeters TS—294/U, TS—294B/U, and TS-294C/U. 
TM 11-2626__________ Test Unit I-176, I-176—A, and J-176-B. 

TMP Y= 262 (e22 ee ee Tube Tester I-177 and J-177-—A. 

TMEVIS2698 e222 ee iar Frequency Meter FR-67/U. 

TPN tH 7 00 eee eae Electrical Indicating and Measuring Instruments; Repair Instructions. 

TM 11-5527___.______ Multimeter TS—352/U. 

AN 16-35TS239-3__.. Handbook of Operation and Maintenance Instructions for Oscilloscope 
TS-239/UP. 

3. Painting, Preserving, and Lubrication 

TB G32) 2 eee Moistureproofing and Fungiproofing Signal Corps Equipment. 

MSO 2285 Pie eee Painting Instructions for Field Use. 

4. Other Publications 
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SR -700-46-5 -~ 22.2 2 Unsatisfactory Equipment Report (Reports Control Symbol CSGLD-247). 
SR 20-400-0 oe ae Preparation and Submission of Requisitions for Signal Corps Supplies. 
Dit 745-455 Boo ee 

Navy Shipping Guide (Shipment of Supplies and ae Report of Damaged or Improper 
Article 1850-4. Shipment. 

AHR 943 Sa oe a te 
CB S1G2250 eee Preventive Maintenance of Power Cords. 
AMSiCLER Ane. wile Lees Winter Maintenance of Signal Equipment. 
TB SIG ii 2am ed eee Tropical Maintenance of Ground Signal Equipment. 
BBs Gioia sane ne Desert Maintenance of Ground Signal Equipment. 

UBD LOSS 22 ee eee Preventive Maintenance Guide for Radio Communication Equipment. 
PBST G 219 sae eee Operation of Signal Equipment at Low Temperatures. 
TM 11-455___.-__---. Radio Fundamentals. 
TM tid =466 es ee Radar Electronic Fundamentals. 
TM 11-661___.__.______ Electrical Fundamentals (Direct Current). 

TM 11-671___--______ Cathode-Ray Tubes and their Associated Circuits. 

TM 11-681__--------- Electrical Fundamentals (Alternating Current). 
TM- 11-4000. 2-222... Trouble Shooting and Repair of Radio Equipment. 



APPENDIX II 

IDENTIFICATION TABLE OF PARTS 

1. Requisitioning Parts 

The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisi- 
tions must cite an authorized basis, such as a specific T/O & E, T/A, SIG 7 & 8, list of allowances of 

expendable material, or other authorized supply basis. The Department of the Army supply manual 

For an index of available applicable to the equipment covered in this manual is SIG 7 & 8 AN/PPM-1. 
supply manuals in the Signal portion of the Department of the Army supply manual, see SIG 1. 

2. Identification Table of Parts for Pulse Generator AN/PPM-1 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

PULSE GENERATOR AN/PPM-1: 2 | Generates variable width, flat-top | 3F3825.2-1 

bands, 50 to 5,000 pulses per sec repeti- pulses with fast rise and decay 

tion rate; int and ext syne calibrated; time. 

.07 to 10 usec pulse wd range +10% 

accuracy; sq wave pulse, 500 ohms or 

less impedance, 50 v, pos and neg; 115 

v, 50/60 cyc, 1 ph. 

TECHNICAL MANUAL: TM 11-2678. 

CABLE, RF: Radio Frequency Cable | Cable for Cord CG—999/U_________- IF425-58 

RG—58/U; coax; 1 cond; #20 AWG; 

53.5 ohms nom impedance. 

FLANGE, waveguide: Radio Frequency | For Cord CG—999/U____-__-_----_-| 2Z7390-117 

Coupling UG—117/U; choke fl end for 

K band. 

PULSE GENERATOR SG-—69/PPM-1: | Provides variable repetition rate, | 3F3825.4 
2 bands, 50 to 5,000 pulses per sec variable length pulses for testing 

repetition rate; int and ext sync; .07 to radar circuitry. 

10 sec pulse wd range + 10% accuracy; 

sq wave pulse, 50 ohms or less im- 

pedance, 50 v, pos and neg, .07 to 10 | 

sec pulse wd; ac, 115 v, 50/60 cye per 

sec, 1 ph; portable type. 

7.168 by A oS ATTENUATOR, variable: resistive type, | Provides attenuation of the main | 2Z395.103 

pie pad, comp resistors; 0 to 50 db pulse. 

range; 2%’/’ dia x 34’’ d approx 0/a; 

Hewlett-Packard part #212A—19B. | 
A116._________| BLADE, fan: cooling fan for rear deck | Cooling fan for rear deck electron | 3H370.1—20 

electron tubes; 4 bladed fan; 54’’ x tubes. 

234'’ d o/a; Torrington part #0—5527-5. 

CABLE, power: UL type SJ; 2#18 AWG | Provides connection to external | 1B3018—2.28 

stranded cond; 300 v. source of power. 

C126, C133____| CAPACITOR, fixed: mica dielectric; 20 | C126: V107A plate coupling. C133: | 3K2020032 

pet +5%; 500 vdew; JAN type | V107A grid bypass. 

CM20C200J. 
CPM ia eee CAPACITOR, fixed: mica dielectric; 24 | V107A grid coupling___.-__-------- 3K2024032 

pef +5%; 500 vdew; JAN type 

CM20C240J. 
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9. Identification Table of Parts for Pulse Generator AN/PPM-1—Continued 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

C108, 
C120. 

Cis. 

Ch Camco 
C114. 

Clay, “Cataks, 

C123, C132, 
C135 through 

C138. 

C102 
C112 

C110, 

C23 (Ci gine 

C201 @2temens 

C106, Ci3gl. 2. 

C104, C122, 

C124, C125, 

C130, C21. 

C12, C25, C109_| 
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500 wef +5%; 

CM20C300J. 

CAPACITOR, fixed: 
pel +5%; 500 

CM20C390J. 

CAPACITOR, fixed: 

ppt +5%; 500 

CM25D510J. 

CAPACITOR, fixed: 

put +5%; 500 

CM25D820J. 

CAPACITOR, fixed: 

wef +5%; 500 

CM20D201J. 

CAPACITOR, fixed: 

ppt +5%; 500 

CM20D241J. 

CAPACITOR, fixed: 
pepe SO Oise 500 

CM30D681J. 

CAPACITOR, fixed: mica dielectric; 30 

vdew; JAN type 

mica dielectric; 39 

vdew; JAN type 

mica dielectric; 51 

vdew; JAN type 

mica dielectric; 82 

vdew; JAN type 

mica dielectric; 200 

vdew; JAN type 

mica dielectric; 240 

vdew; JAN type 

mica dielectric; 680 

vdew; JAN type 

CAPACITOR, fixed: mica dielectric; 

1,000 pyuf +5%; 500 vdew; JAN type 

CM30D102J. 

CAPACITOR, | fixed: mica dielectric; 

2,000 uuf +5%; 500 vdew; JAN type 

CM30D202J. 

CAPACITOR, fixed; mica dielectric; 

5,100 wuf +5%; 500 vdew; JAN type 

CM35D512J. 

CAPACITOR, fixed: 
10,000 puf +10%; 

paper dielectric; 
600 vdew; 1%3"’ lg 

x 146’’ dia; Aerovox type #P688. 

CAPACITOR, fixed 

20,000 uuf —10% 

: paper dielectric; 

+30%; 600 vdew; 

144” lg x %’’ dia; Aerovox type #684. 

50,000 puf —10% 

CAPACITOR, fixed: paper dielectric; 

+30%; 600 vdew; | 
15%’’ lg x 1%.’ dia o/a excluding term.; 

Aerovox type #688. 
CAPACITOR, fixed : paper dielectric; 

100,000 wuf +10%; 600 vdew; 2’’ lg x 
PW AA 
Veo 

type #P688. 

dia o/a excluding term.; Aerovox | 

| C109: SYNC OUT coupling. 
CAPACITOR, fixed: paper dielectric; | 

220,000 wuf + 20%; 400 vdew; 2” lg x | 

2l4’’ dia; Aerovox type #P488. 

Grid of VIOIA differentiating_______ 

Vi04ASorid coupling a2 eae 

C103: V101 cathode coupling-______ 

C118: V104B plate coupling. 

C120: V105A plate coupling. 

V104A plate coupling_____________-_ 

C7, C8: V6 grid feed back capacitor__ 

C28: Compensation network capaci- 

tor. 

C114: V104A grid coupling. 

C105: Plate circuit of V102A differ- 

entiator. 

C115: Plate circuit of V104A rate 

determining. 

C123: Plate circuit of V1O6A differ- 

entiator. 

C135 through C138: Delay line 

DIL101 pulse delay network. 

C102: V101A plate coupling________ 

C110: SYNC EN coupling. 

C112: V1038A plate coupling. 

C23: V6 cathode coupling______--__ 

C121: V105A plate coupling. 

C20: + 290-volt d-c bypass network __ 

C24: V16 de-ionization network. 

C106: 

(Cumile 

CR101 d-c blocking-__-____... 

V104A grid coupling. 

C104: 

C122: 

C124: 

V101B plate coupling_______- 

V105B plate coupling. 

V107B cathode coupling. 

C125: V109B cathode coupling. 

C130: V108A plate coupling. 

CzZ1: +290-volt d-c bypass network. 

V104A rate determining __________- 

WiL02B platesbypassa =: eee ater 

CI2 FAV Qreridscoup ling as eee 

C25: +290-volt d-c network capaci- 

tor. 

+ 290-volts d-e filter network capac- 

itor. 

3K2030032 

3K2039032 

| 3K2551042 

3K2582042 

3K2020142 

3K2024142 

3K3068142 

3K3010242 

3K3020242 

3K3551242 

3DA10—-593. 

3DA20-13.1. 

3DA50-484. 

3DA100-1121. 

3DA22-16. 



2. Identification Table of Parts for Pulse Generator AN/PPM-1—Continued 

Ref symbol 

372010, C17 

through C19, 

C1075-eC111, 

C119, C134. 

C5, C14, C15, 
C29. 

ilk ied 6p ee ee 

JLOL, SIOZ 

CR101 through 

CR106. 

Name of part and description Function of part Signal Corps stock No. 

CAPACITOR, fixed: paper dielectric; 

250,000 wuf + 20%; 200 vdew; 1%’ lg 

x 1%4'’ dia; Sprague type #68P. 

CAPACITOR, fixed: paper dielectric; 

250,000 uf + 20%; 600 vdew; 2’’ lg x %’’ 
dia o/a excluding term.; Sprague type 

#68P. 

CAPACITOR, fixed: paper dielectric; 1 

sect.; .1 uf +20%; 400 vdew; JAN type 
CPA1EF104M. 

CAPACITOR, fixed: paper dielectric; 4 uf 
+10%; 600 vdew; 4%4’’ lg x 1%’’ dia; 
Girard-Hopkins part #T64. 

CAPACITGR, fixed: paper dielectric; 8 

uf + 20%; 600 vdew; 414” lz x 2’’ wd x 
1%4’’ thk; Girard-Hopkins type #P6-8. 

CAPACITOR, fixed: electrolytic; 10 uf; 
450 vdew; 1%4’’ lg x 1%.’ dia; Mallory 

part #TC72. 
CAPACITOR, fixed: electrolytic; 40 uf; 

450 vdew; 3’ lg x 1’’ dia; Aerovox type 

#AFS8J. 
CAPACITOR, variable: air dielectric: 

plate meshing type; 102.7 uuf max, 7.5 

pet min; 1%’ lg x 1%6'’ wd x 175%40"’ 

h o/a excluding shaft bushing; Sarkes 

Tarzian part #0-103L. 

CAPACITOR, variable: ceramic dielec- 

tric; rotary type, | sect., 500 wyf per uf 

per deg C temp coef; 4 to 30 upf ea 

sect.; 500 vdew; JAN type CV11C300. 

COIL, RF: choke designed for rf above 10 me; 

144’ lg x 1’’ dia; Mallory part #RF581. 

CONNECTOR, plug: 2 male flat prong 

cont; straight type; 1%2’’ lg x 1!%2"’ 

dia; %«6’’ dia max cable opening; Hub- 

bell part #7057. 
CONNECTOR, receptacle: Radio Fre- 

quency Receptacle UG—58A/U; 1 round 

female; straight type. 

CONNECTOR, receptacie: receptacle 

connector UG—625A/U; 1 round female 

cont. 

CRYSTAL UNIT, rectifying: germanium 

type; JAN type IN70. 

FUSE, cartridge: MIL type 

FO2G4RO0A. 

4 amp; 

C3: V2 grid bias capacitor. ..2- -_ 2. 

C10: V10A cathode bypass. 

C17: V15 cathode bypass. 

C18: V15 grid blocking. 

C19: Relay coil bypass. 

C107: Bypass. 

C111: V103A cathode bypass. 

C119: Bypass. 

C134: Bypass. 

High=voltage-flters= = = 22s 2 oes 

IBA ORASS (CR VORKO NOS 2 

High-voltage filter capacitors________ 

WATE O Ut puitcOUlp iit cae ee es 

C29: Filter network capacitor. 

Maximum pulse length adjustment __ 

V11 variable output coupling. _.____ 

L6: Isolates filament of V6 from 

transformer T2. 

L7: Isolation choke. 

Terminates power cable W1_-_------ 

BWESELOUAS connectors sae sees 

JOM WaN © ENGconnectore= ses 

J102: SYNC OUT connector. 

CR101, CR102, CRI106: Cathode 

clipper crystals. 

CR103, CR105: Grid return crystals. 

CR104: Isolation erystal. 

Overload protector for pulse gener- 

ator. 

3DA250-618. 

3DA250-617. 

3DA100—720. 

3DB4-397. 

3DB8-232. 

3DB10-273. 

3DB40—90. 

3D9102VE7-1. 

3.D9030V—20. 

3C1084Z109. 

6Z1727. 

2Z7390—-58A. 

2Z3062-188. 

2J1N70. 

3Z2604.12. 
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9. Identification Table of Parts for Pulse Generator AN/PPM-1—Continu ed 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

XH 32) See 

H102 through 

H104. 

CR1 through 

CR4. 

REDL2e2 72 2ee 

54 

FUSEHOLDER: extractor post type; 

accom 1 fuse cartridge type; 14’’ lg x 

V4’’ dia o/a; Littelfuse catalog No. 

342001. 

KNOB: round knurled; black; 1%’’ dia x 

34’’ thk o/a; white line marking; Kurz- 

Kasch part #8-380-D D-L-522. 

KNOB: round knurled; black; 14’’ dia x 

%4’’ thk; Hewlett-Packard stock #212 A- 

7T4A. 

KNOB: round knurled; black; 2’’ dia x 

34’’ thk o/a; Kurz-Kasch stock #8—-311- 

64—D D-522-L. 
KNOB: round knurled; black; 3’’ dia x 

%'’ thk o/a; Hewlett-Packard stock 

#212A—74. 
MOTOR, AC: shaded pole induction 

type; %s0 hp 1550 rpm; 110 v, 60 cye, 1 

ph; 3%’’ lg excluding shaft x 2’’ wd x 

134/’ d, 1%4'’ dia shaft extending %4’’ 

from frame; W W Grainger, Inc part 

#3K926. 
NETWORK, pulse delay: delays main 

pulse 0 to 100 usee w/respect to SYNC 

OUT pulse; 3%’ lg x 244’’ wd incl mtg 
feet x 15%’ h o/a; Hewlett-Packard 

stock #212A—60C. 
REACTOR: 60 mh, 100 ma de; 175 ohms 

de; %’’ lg x 1%’’ dia; Miller JW part 

#693. 
REACTOR: 1.2 hy, 50 ma de; 70 ohms 

de; open metal frame; 11%6’’ lg x 1%6"’ 

wd x 113.6’’ h o/a; Hewlett-Packard 

part #911—-24. 

REACTOR: 6 hy, 125 ma de; 240 ohms 

dc; metal case, half shells on ea side of 

core; 234"" lg x 2316’ “wd x 2%” h; 

Hadley part #8169—A. 

REACTOR: 6 hy, 125 ma dc; 240 ohms 

de; metal open frame; 334’’ lg x 2’’ wd x 

2%4’’ h; Hadley part #8186D. 

RECTIFIER, metallic: selenium; 130 v 

rms; 120 to 150 v de depending on 

shunt capacitance, 65 ma max cur, half- 

wave rectification; 1’’ lg x 1’ wd x *%’’ 

h; Federal Tele & Rad part #402D 

3452-A, 
RELAY, armature: mercury type; 

DPDT; universal wnd; 1%’’ wd x 1%’ 

lg x 1%’’ h o/a incl housing; Allied 

Cont type #B0—D-6-35. 
RESISTOR, fixed: comp; 1 ohm +10%; 

% w; .375" lg x .140” dia; Hewlett- | 

Packard part #212A-—67C. 

RESISTOR, fixed: comp; 12 ohms 

+10%; 4w; JAN type RC20VF120K. 
RESISTOR, fixed: film; 20 ohms +1%; 

5 w; 2” lg x 4’ dia; Concarbon part 

#X-5. 

Holdemfionittise st wae ae ae ees 

Knobs for SYNC SELECTOR, AM- 

PLITUDE, and POLARITY. 

Pulse position knobiu.2 222 Sees aes 

Knobs for PULSE RATE and AT- 

TENUATION. 

PULSE PENG Phe knobiesve ses 

Motor for rotating fan A 116 

Delays pulse initiation trigger for 2 

microseconds. 

Isolationnchokes 2a ~sa ss ee 

Charging choke 

filtersch okie sa eee eee ee arabes 

Hilten chokes = st 'e & aes Goer eee 

Bias rectifiers 

Protective relayeso2-— 322 eee 

Bypass network resistor___--------- 

Bypass network resistor___.__-_-__-- 

Villionutputloadaere se. ee se ee 

3Z3275-1. 

2Z5822-651. 

2Z5822-706. 

2Z5822-708. 

2Z5822-707. 

3H3000-198. 

2Z6840-176. 

3C573D-1. 

3C557Z10. 

3C323-9R. 

3C557Z11. 

3H4860-103. 

2Z7588-83. 

3Z5991-129. 

3RC20BF120K. 

3Z6002-87. 



2. Identification Table of Parts for Pulse Generator AN/PPM-1—Continued 

Ref symbel Name of part and description Function of part Signal Corps stock No. 

IRV a ae eee RESISTOR, fixed: comp; 33 ohms | Voltage-dropping resistor for pilot | 3RC30BF330K. 

+10%; 1 w; JAN type RC30BF330K. light I 1. ; 
120 See ae 5 RESISTOR, fixed: comp; 47 ohms | V9 clipping resistor...__.__________~ 3RC42BF470K. 

+10%;2w; JAN type RC42BF470K. 

2 2 ee ey oer RESISTOR, fixed: ww; 50 ohms +3%; | V11 output load resistor. .2.. 3. ..2| 3RW16548. 

10 w; JAN type RW33G500. 

Ri2G seat eo RESISTOR, fixed: ww; 50 ohms +10%; | Fan circuit resistor________________ 3Z6005-21. 
10 w; Lectrohm type #1%4E. 

R61 += through | RESISTOR, fixed: film; 96.25 ohms | Attenuation resistors_.__.__________ 3Z6009F 6-3. 
R64. +1%; % w; %"’ lg x .255’’ dia; Wilkor 

type CP-%. 

lek) 22 ae RESISTOR, fixed: film; 96.25 ohms | Attenuation resistor_______________ 3Z6009F6-2. 

+1%; 1 w; %’’ lg x %e’’ dia; Wilkor 

type CP-1. 

PeeO ele ts tare RESISTOR, fixed: comp; 100 ohms | Slope compensation resistor________- 3Z6010—215. 
+1%; 1 w; .562” lg x .225’’ dia; Con- 

carbon type X—1. 

Lie. VA 8 Re ae RESISTOR, fixed: comp; 100 .ohms | Clipping resistors_..:._...-___.--.- 38RC42BF101K. 

+10%; 2w; JAN type RC42BF101K. 

RGsshooss. = 22 RESISTOR, fixed: film; 142.3 ohms | Attenuation resistors____.._..._._-- 3Z6014B2-3. 
+1%; 1 w; %’ lg x %e’ dia; Wilkor 

type CP-1. 

RUA GRE RESISTOR, fixed: comp; 220 ohms | V108A minimum cathode resistor____| 3RC30BF221K. 

+10%; 1 w; JAN type RC30BF221K. 

RA pears or Aas RESISTOR, fixed: comp; 270 ohms | Thyratron de-ionization network re- | 3Z6027—35. 

+1%; 2 w; .688’ lg x .3812”’ dia; Wilkor sistor. 
type CP-2. 

R65, R66, R67__| RESISTOR, fixed: film; 288.7 ohms | Attenuation resistors._._____________ 3Z6028H8-1. 
+1%; 1 w; 1%6'’ lg x 46’’ dia; Wilkor 

type CP-1. 

R27, R49, R114_| RESISTOR, fixed: comp; 330 ohms | R27: Filament voltage compensation | 3RC30BF331K. 

+10%; 1w; JAN type RC30BF331K. resistor. 
R49: +290-volt d-c filter network 

resistor. 

R114: SYNC OUT termination re- 

sistor. 

R44 through | RESISTOR, fixed: comp; 330 ohms | Clipping resistors_._.._.__.__._______- 3RC42BF331K. 
R46. +10%; 2 w; JAN type RC42BF331K. 

R112, R113__._._| RESISTOR, fixed: comp; 390 ohms | R112: V102B cathode load_________ 3RC30BF391K. 
+10%; 1w; JAN type RC30BF391K. | R113: V102B plate load. 

UG aoe ee ea RESISTOR, fixed: comp; 470 ohms | V10A differentiator network________ 3RC380BF471K. 

+10%; 1w; JAN type RC30BF471K. 
Lee ee Me os RESISTOR, fixed: comp; 470 ohms | Filter network resistor_ ._-..-.--._- 38RC42BF471K. 

+10%; 2 w; JAN type RC42BF471K. 

pO eae aes RESISTOR, fixed: comp; 560 ohms | Compensation network resistor______ 38RC380BF561K. 

+10%; 1w; JAN type RC30BF561K. 

R133_--___.__.___| RESISTOR, fixed: comp; 680 ohms | V105B grid minimum positive re- | 3RC20BF681K. 

+10%; %w; JAN type RC20BF681K. sistor. 
Pyle Qua, oe ee. RESISTOR, fixed: comp; 1000 ohms | V108B cathode resistor__..___-____- 3RC30BF102K. 

+10%; 1 w; JAN type RC30BF102K. 

TOO eee tens RESISTOR,» fixed:: comp; 1200 ohms | V109A grid return__.....--..--..+- 3RC30BF122K. 

+10%;1w; JAN type RC30BF122K. 
Rises ey RESISTOR, fixed: ww; 1250 ohms | V6 pulse forming resistor____>_--.~- 3RW24930. 

+10%; 10 w; JAN type RW29G122. 

Hilgn ition ons) RESISTOR, fixed: comp; 1500 ohms | R14: VIOA cathode bias___-__-___- 3RC30BF 152K. 
+10%; 1 w; JAN type RC30BF152K. | R116: V103A cathode bias. 

R103, R131, | RESISTOR, fixed: comp; 2200 ohms | R103: V101 cathode bias_.______-_-- 3RC30BF222K. 
R148. +10%;1w; JAN type RC30BF222K. | R131: V105 cathode bias. 

R148: V1O8B plate load. 

55 



2. Identification Table of Parts for Pulse Generator AN/PPM-1—Continued 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

R111, R15, 
R138, R139. 

R11, R12, R29_- 

R40; -Ri302___- 

R104, R105___- 

R53 through 

R60. 

R101, R141, 
R145, R23. 

RESISTOR, fixed: comp; 2700 ohms 

+10%; 1w; JAN type RC380BF272K. 

RESISTOR, fixed: ww; 3000 ohms 

+ 10%; 10 ws 154’ le x %e' OD x %4e/” 

ID; Lectrohm type #1%4E. 

RESISTOR, fixed: comp; 3300 ohms 

+10%; 1 w; JAN type RC30BF332K. 

RESISTOR, fixed: comp; 3900 ohms 

+10%; 1 w; JAN type RC30BF392K,. 

RESISTOR, fixed: ww; 4000 ohms 

+10%; 20 w; 2” lg x %”’ dia; Lectrohm 

type 2R. 

RESISTOR, fixed: comp; 5600 ohms 

+10%; 1 w; JAN type RC380BF562K. 

RESISTOR, fixed: comp; 6800 ohms 

+10%; 2 w; JAN type RC42BF682K. 

RESISTOR, fixed: comp; 8200 ohms 

+10%; %w; JAN type RC20BF822K. 

RESISTOR, fixed: comp; 10,000 ohms 

+10%; %w; JAN type RC20BF1038K. 

RESISTOR, fixed: comp; 10,000 ohms 

+10%; 1 w; JAN type RC380BF103K. 

RESISTOR, fixed: comp; 15,000 ohms 

+10%; 1 w; JAN type RC380BF1538K. 

RESISTOR, fixed: ww; 15,000 ohms 

+10%; 10 w; 1%4”’ lg x %e’’ OD & %o"’ 
ID; Lectrohm type #1%E. 

RESISTOR, fixed: comp; 18,000 ohms 

+10%; % w power dissipation; JAN 

type RC20BF183K. 

RESISTOR, fixed: ww; 
+10%; 10 w; Lectrohm type 1%E. 

RESISTOR, fixed: comp; 27,000 ohms 

+10%; %w; JAN type RC20BF273K. 
RESISTOR, fixed: comp; 27,000 ohms 

+10%; 1w; JAN type RC380BF273K. 

RESISTOR, fixed: comp; 27,000 ohms 

+10%; 2w; JAN type RC42BF273K. 

RESISTOR, fixed: ww; 30,000 ohms 

+10%; 10 w; 1%4”’ le x %6’’ OD x %o"’ 

ID; Lectrohm type #1%4E. 

RESISTOR, fixed: film; 33,000 ohms 

+10%; %w; %’ le x .255’’ dia; Wil- 

cor type CP-. 

RESISTOR, fixed: comp; 33,000 ohms 

+10%; 1 w; JAN type RC30BF333K. 

25,000 ohms 

RESISTOR, fixed: comp; 39,000 ohms 

+1%; 1 w; .562’’ x .225”’ dia; Wilcor 

type #CP-1. 

RESISTOR, fixed: comp; 47,000 ohms 

+10%; %w; JAN type RC20BF473K. 

RESISTOR, fixed: comp; 56,000 ohms 

+10%; 1 w; JAN type RC30BF563K. 

Bias. voltageidivider]2 a 443 s2 see 

VI0GA plate load_ol ose ie ae ees 

Ril062 Vv LOZ platelload se. =e 

R137: V106B grid return. 

V2 or1d-return a oo ee ee 

Filter networksresistor. = = 22s. nee 

Wel O3 Beplategl oa digas aes meee eee 

Bias voltage-dropping resistor______ 

Part of differentiator network at 

plate of V102A. 

Compensation resistor___.__.________- 

Rgds Val02 Beorid return ses 

R15: V10A plate load. 

R138: V107B cathode load. 

R139: V109B eathode load. 

REC R22 Viotorid: leakesss <a ieee 

R29: V15 cathode bias. 

V105B plate load resistor__.__..___- 

R102: V101B grid leak_____________ 
R108: V104B plate load. 

Bleeder network resistor____________ 

Voltagetdividers2isen = 22-422. -5 ae 

R407 Vidveridireturnee see 

R130: V105A plate load. 

V101B' plate load! 22222 <2 See 

Viszcathode:resistOrss= ee eee eee 

RALOL- Vil VAR late: lo aces sea ee 

R141: V107A plate load. 

R145: V108A plate load. 

R23: Bleeder resistor. 

Compensation coupling resistor______ 

RAE SVLOSA plate loada 22s ae tee 

R129: V105A grid differentiating re- 

sistor. 

VidSBigrid leako ees) so Nee eee ees 

3RC30BF272K, 

3Z5430.8. 

3RC30BF332K. 

3RC30BF392K. 

3Z6400-132. 

3RC30BF562K. 

3RC42BF682K. 

3RC20BF822K. 

3RC20BF103K. 

3RC30BF103K. 

3RC30BF153K. 

C3Z6615—100. 

3RC20BF183K. 

3Z6625-35. 

3RC20BF273K. 

3RC30BF273K. 

3RC42BF273K. 

3Z6630—45. 

3Z6633-47. 

3RC30BF333K. 

3Z6639-32. 

3RC20BF473K. 

3RC30BF563K. 



9. Identification Table of Parts for Pulse Generator AN/PPM-1—Continued 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

te he) eee nee RESISTOR. fixed:comp;:.75,000 ohms. Voltage: dividers....20.15._ 251.02 3RC20BF753J. 
+5%; %w; JAN type RC20BF753J. 

R5, R6, R24, | RESISTOR, fixed: comp; 100,000 ohms | R5, R34: Voltage divider resistors___| 83RC30BF104K. 

R25, R34. +10%; 1 w; JAN type RC30BF104K. | R6: V11 grid return. 

R24, R25: Bleeder resistors. 

Ri22, Ki2s22 je RESISTOR, fixed: comp; 100,000-ohms ‘}-V104A platé-loadu.c__ 225.22 Je eis 8RC42BF104K. 

+10%; 2w; JAN type RC42BF104K. 

Reo) oo A See RESISTOR, fixed: comp; 120,000 ohms | Voltage divider resistor____________- 3RC380BF124K. 

+10%; 1 w; JAN type RC30BF124K. 

thy W 9 ren eae ae HEOUTOR, fixed: comp ;.150,000 ohms. | WV 1L07.A-erid léeakivgs) So. oc eos 38RC380BF154K. 
+10%; 1 w; JAN type RC30BF154K. 

R151 through RESISTOR, fixed: comp; 220,000 ohms | Crystal limiting resistors___________ 38RC380BF224K. 

R153. +10%; 1 w; JAN type RC30BF224K. 

R107, R118, RESISTOR, fixed: comp; 270,000 ohms | R107: V102A grid return___________ 38RC20BF274K. 

R35. +10%; % w; JAN type RC20BF274K.| R118: V103B grid return. 

R135: V106A grid return. 

TUS dew 20) RESISTOR, fixed: comp; 270,000 ohms | R37: +290-volt d-c voltage divider | 3RC30BF274K 

R127. +10%; 1w; JAN type RC30BF274K. network. 

R120: V104A grid leak. 

R127: V107A grid return. 

1a gee ety eet ee ees RESISTOR, fixed: comp; 330,000 ohms | Voltage divider resistor_._...__.__._._.| 3RC30BF334K 

+10%; 1 w; JAN type RC30BF334K. 

EVO ey blebs RESISTOR, fixed: comp; 470,000 ohms | R115: V103A grid leak____________ 3RC380BF474K. 
+10%; 1 w; JAN type RC30BF474K. | R9: High-voltage supply bleeder. 

BLOER 3 ieee RESISTOR, fixed: comp; 1 meg +10%; | R19: V15 plate load_______________ 3RC380BF105K. 

1 w; JAN type RC30BF105K. R31: V10B plate load. 
Rel Geese Hilo LOR tixed: = comp. 72:27 mes |-V107 A orid returmic wes Stee 3RC80BF225K. 

+10%; 1 w; JAN type RC380BF225K. 
Lia Co wee Se eee Riols On tixed= film: 3.28 merges 19,0) Vi0SA eridiléak icc so eo eee 326803 B2. 

w; 4%’ lg x .325"’ dia; Wilcor type 

CP=L 
Py Ameo Soe e RESISTOR, variable: comp; 500 ohms | Minimum pulse length adjusting | 3Z7250-89. 

+10%; %4w; 1%’ dia x %6’’ d; Central variable resistor. 

lab part #BA33-010-1466. 

REVO eae ee RESISTOR, variable: comp; 2500 ohms | Bias voltage divider_____--_..-_-_- 38RV32523. 

+10%;%w; JAN type RV2ATSD252A. 
hs ieee ee RESISTOR, variable: comp; 20,000 ohms | Minimum pulse length adjusting | 3Z7420-125. 

+10%; 2 w; 1%e0’’ dia x %e’’ d; AB variable resistor. 

part #JA2031. 
A pel A eee RESISTOR, -variables comp; 2. sect.;-) Output-bias control: 2215 22 2. 327420-126. 

20,000 ohm-per sect. +20%; 1 w; 1%’ 

dia x 1%.6’’ d; Hewlett-Packard part 

#210-68. 
ot ee ae RESISTOR, variable: comp; 50,000 ohms | Regulator voltage adjustment______-| 3RV45041. 

+10%;2w; JAN type RV4ATSD503A. 
BS 2 et anc RESISTOR, variable: comp; 2 sect, | Pulse position variable resistor_____- 3Z7480-217. 

100,000 ohms front sect., 100 ohms 

rear sect., 20% tol per sect.; 14s’’ dia x 

114’ d; Hewlett-Packard part #210—74. 
TERIAL oboe ire RESISTOR, variable: comp; 200,000 | Pulse rate adjusting resistor__----_- _| 3Z7498-20.36. 

ohms +20%; % w; 114’ dia x %6’’ d; 

Clarostat type #37. 
ODE ae Seen RESISTOR, variable: comp; 250,000 | Voltage divider resistor__.......----| 83RV52540. 

ohms +10%; 2 w; JAN _ type 

RV4ATSD254A. 
St OAM EN Bienes RESISTOR, variable: 500,000 ohms | Pulse rate adjusting resistor___.---_| 3RV55054. 

+10%; comp; 1 w; JAN _ type 

RV4ATSD504A. 
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2. Identification Table of Parts for Pulse Generator AN/PPM-1—Continued 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

F1O2"T103e220 

V45.V 144250 

RESISTOR, variable: comp; 3.5 meg 

+10%; 2w; JAN type RV4ATSD355E. 

SHIELD, electron tube: cylindrical; 3’’ 

Ig x 1%"’ dia x \%e6’’ thk; Hewlett- 
‘Packard part #212A—6A. 

SOCKET, electron tube: 7 cont minia- 

ture; JAN type TS102P01. 

SOCKET, electron tube: 8 cont octal; 
JAN type TS101P02. 

SOCKET, eiectron tube: 4 pin; amphenol 

type #RSS-4. 
SWITCH, rotary: DPDT; 2%2’’ lg x 134/’ 

wd x 2’’ d; mts by 3’ lg x 34’’-32 thd 

bushing; Oak part #43054—-H1. 

SWITCH, rotary: 4 pole 12 throw; 7%42’’ 

lg 13%4/' wd x 2’ d; Oak #43057-H1. 
SWITCH, rotary: 2 sect.; 6 pole 6 throw; 

346’ lg x 1%’ wd x 1%" h; mts by %”’ 

lg x %’’-32 thd bushing; Oak park 

#43056-H2. 
SWITCH, toggle: 

ST42A. 
SWITCH, 

ST52P. 
TRANSFORMER, power: step-down; 

input 115/230 v ac, 60 cye single ph; 7 

output wdg #1 thru #5 secd 6.3 v, #6 

secd 5.0 v, #7 seed 6.3 v, #1 secd 8.75 

amp, #2 secd .5 amp, #3 secd .6 amp, 

#4 secd 2.5 amp, #5 secd 3.4 amp, #6 
secd 2.0 amp, #7 seed 2.45 amp; 334”’ lg 

x 3%!’ wd x 4%’ h; Hadley part #9293. 

TRANSFORMER, power: step-up; in- 

put 115/230 v ac, 60 cye single ph; 2 out- 

put wdg, #1 secd 410 v, #2 seed 400 v, #1 

secd 250 ma, #2 seed 50 ma, #1 #2 seed 
ct; 334’ lg x 4%6’’ wd x 4%”’ h; Hadley 

part #6819. 

TRANSFORMER, pulse: blocking ose 

type; pri wdg 300 v peak voltage .5 amp 

peak cur, secd wdg 1 wdg 300 v ea wdg, 

no cur rating; 1’’ le’x 16’ dx 14%"" h; 

Hewlett-Packard #212A—60B. 

TRANSFORMER, pulse: blocking ose 

type; pri 300 v peak voltage, .5 amp 

peak cur, secd wdg 2 wdg 300 v 600 v 

peak voltage for secd tertiary respect- 

ively, no cur rating for either wdg; 1’ 

lg x 1%6’’ d x 1%’’ h excluding term.; 

Hewlett-Packard part #2—2A-60A. 
TUBE, electron: JAN type 0B2_-_______ 

TUBE, electron: JAN type 0D3-_--_-__-_- 

TUBE, electron: JAN type 3C45____-___ 

SPST; JAN type 

toggle: DPDT; JAN type 

TUBE, 
TUBE, 

electron: 

electron: 

JAN type 5R4WGY-_- 

JAN type 6AS7G______ 

TUBE, electron: JAN type 6AU6___-_-___ 

Pulse rate variable resistor__________ 

TTubeshieldcy esas oe eee a 

Tube socket iio U) se eee eee 

Tube socket 

TUBE ISOCKCGE ee es ok onan 

SYNC SELECTOR switch 

ATTENUATION switch 

POWER ON switch 

SYNC OUT polarity switch 

Filament transformer 

Power transformer 

Blocking oscillator transformer 

Blocking oscillator transformers 

Bias voltage regulators__.....___-__ 

Bias voltage regulator___.____-..___- 

V6: Pulse forming thyratron________ 

V16: Pulse termination thyratron. 

High-voltage rectifier.._....______- 

Vals Output tubesc alec: ae Ne ee 

V17: Voltage regulator tube. 

Voltage regulator amplifier tube--___ 

3RV63504. 

2Z8304.319. 

2Z8677.94. 

2Z8678.326. 

2Z8762.1. 

3Z9825-62.705. 

3Z9825—-62.704. 

3Z9825—62.706. 

3Z9863-42A. 

32Z9863-52P. 

2Z9621—466. 

2Z9621—465, 

2Z9627-201. 

2Z9627-—200. 

2J0B2. 

2J0D3 
2J3C45. 

2J5RAWGY, 
2J6AS7G, 

2J6A U6. 



2. Identification rable of Parts for Pulse Generator AN/PPM-1—Continued 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

V7 through V9__ 

V101, V102A, 
V102B, 
V103A, 
V103B, 
V104, 
V105, 
V106A, 
V106B, 
V107A, 
V107B, 
V 108, 
V109A, 
V109B. 

MiOA VIOA].. = 

TUBE, electron: JAN type 2J6J6______- 

TUBE, electron: JAN type 6L6GA 

TUBE, electron: diode; RMA 
6W4GT. 

type 

TUBE, electron: JAN type 6X4W_-_-__- 

TUBH, electron: JAN type 12AU7___-__- 

TUBE, electron: JAN type 12AX7 

V7eV9:; Chipping diodése at. 2) 2 

V8: Thyratron diode. 

Charging diode SSttaeene See a eee 

Damping diodéag = 23 oe ae a * 

High-voltage rectifier._..__________ 

V101: Delay multivibrator tube_____ 

V102A, V106A, V107A: Isolation 

amplifiers. 

V102B: Syne out blocking oscillator. 

V103A: Syne in amplifier. 

V103B: Syne in inverter. 

V104: Pulse rate multivibrator. 

V105: Pulse position multivibrator. 

V106B, V109A: Thyratron trigger 

blocking oscillator. 

V107B, V109B: Cathode-follower. 
V108: Pulse length multivibrator. 

V109A, V109B: Thyratron trigger 

blocking oscillator and cathode 

follower. 

V10A: Feedthrough compensation 

tube. 

V10B: Voltage regulator amplifier 

tube. 

2J56J6. 

2J6L6GA. 

2J6W4GT. 

2J6X4W. 

2J12AU7. 

2J12AX7. 
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CAPACITOR COLOR AND LETTER CODES 
RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC JAN 6-DOT COLOR CODES FOR: 

TOLERANCE PAPER-DIELECTRIC CAPACITORS 
THIS DOT IS SIG. FIG. 
A Y oor fam) LWAYS SILVER Fenn 

IST °2D MULTIPLYING jo) [a] 

eee VALUE IST 2D 
SIG. FIG. N / MULTIPLYING 

3-DOT COLOR CODING SIG. FIG. VALUE CHARACTERISTIC 

(500 vOCW + 20%) 4 4-DOT COLOR CODING TOLERANCE 
SIG, FIG. (500 VDCW) B MULTIPLYING VALUE re 

Lareonuai SIG FIG. ayitiptying MICA-DIELECTRIC CAPACITORS 
IST 2D VALUE THIS DOT IS SIG. FIG. 

ALWAYS BLACK 
IST 2D 

WORKING 
VOLTAGE WORKING 

(OR CHARACTERISTIC) VOLTAGE 

TOLERANCE 
MULTIPLYING VALUE D LEFT BLANK 

6-DOT COLOR CODING 

RMA COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS 

GEGIZAZ 

4 _ UAV ZUZAZ Z 
TEMP. COEFFICIENT 
TOLERANCE 
MULTIPLYING VALUE 

i yam) 

A SIGNIFICANT 
OP” FIGURES 

G 
LETTER AND NUMBER DESIGNATIONS FOR: 
JAN: MICA; PAPER; AND CERAMIC CAPACITORS 

CM ir c 471 G 

| STYEE IST DECIMAL i 
COMPONENT SIG. FIG. MULTIPLIER 

CHARACTERISTIC TOLERANCE 
2D 

SIG. FIG, 
J 

LETTER AND NUMBER DESIGNATIONS FOR: 

TOLERANCE 
CHARACTERISTIC 

TOLERANCE 
E MULTIPLYING VALUE Ec 

CERAMIC-DIELECTRIC CAPACITORS 

TEMPERATURE ist 
COEFFICIENT 2D } SG ee: 

TOLERANCE 

YAY AW 
AA ZAZ west ae} 

MULTIPLYING 
VALUE 

Z 

=, =e Vy 

TOLERANCE 

a) ksis. FIG. 
H 

BUTTON, MICA~DIELECTRIC CAPACITORS 

MIL BUTTON MICA 
(TOP VIEW) IDENTIFIER (BLACK) 

TEMPERATURE 

COEFFICIENT 

JAN BUTTON CAPACITORS Sle aris: 
ae 2 = po K 2D SIG. FIG, 
} | | ist DERIMAL 

COMPONENT SIG.FIG. | MULTIPLIER ST CER One Gao 
STYLE  ¥CHARACTERISTIC 

TERMINAL 2D TOLERANCE CAPACITANCE TOLERANCE 
ASSEMBLY SIG. FIG. 

(SEE NOTE 5) CHARACTERISTIC 
K (SEE NOTE 5) L 

= STANDARDS - 

$16. DECIMAL 
COLOR | Fig.) MULTIPLIER 

Ne eee 
lerown |__| 

JAN: JOINT ARMY-NAVY 
RMA; RADIO MANUFACTURERS ASSOCIATION 

1. THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROMICROFARADS 

2. THIS TABLE IS ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS 

3. CERAMIC AND MICA CAPACITORS, BOTH JAN AND RMA, ARE GENERALLY 500 VDCW 

4. BUTTON CAPACITORS ARE GENERALLY 300 VDCW 

5. READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 UUF 

6. CHARACTERISTICS ARE AVAILABLE .JN JAN CAPACITOR SPECIFICATION MANUALS 

7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE: 

CP MICA BUTTON: CC CERAMIC; CM MICA MOULDED: CN PAPER MOULDED TM CC 

Figure 28. Capacitor color and letter codes. 
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RESISTOR COLOR AND LETTER CODE 
RMA COLOR CODE FOR 

FIXED COMPOSITION RESISTORS 

SIGNIFICANT 
FIGURES 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

(BODY) TOLERANCE Sete 
op f FIGURES 

MULTIPLYING VALUE 

METHOD B 

JAN COLOR CODE (FIXED, WIRE-WOUND: RU) 

IST L SIGNIFICANT 
20 FIGURES 

TOLERANCE 

DOUBLE WIOTH —— MULTIPLYING VALUE 

STANDARDS 

SIGNIFICANT | MULTIPLYING eo, \| YAN LETTER corr [SIGNIFICANT | MULTIPLYING | ToLeRANceE (a1) tov enance 
emiaou |i asoe | aon Bec) | 
neni lekeake a| sae MOr fo Si can naa) FO 
Etc red BC A 
Pamances HMESEra! [pe noon pT FS [o 
"Cig Lay co ae eR 
ST EN) IIT a 
[eucipacilne mea ua{|<i7.10000001 {arf Gels ces 

joo00000 | 7 | 
Gray | 8 | 100,000,000 | 8 | - | 
[write [9 ],000,000,000_]| 3 [| __- 
Rees SRE Muerqscos| a+ s 

amines (ReeaTE TT Olen 0A |e 
aise Saag px 20-67 | a Ma 

Figure 29. 

JAN COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

SIGNIFICANT 

FIGURES 

MULTIPLYING VALUE 

METHOD A 

TOLERANCE 
MULTIPLYING VALUE 

(BODY) 
20 | SIGNIFICANT 
ist{ FIGURES 

METHOD B 

JAN TYPE DESIGNATIONS (FIXED COMPOSITION) 

R AE 153 

! 

Cc 30 M 

ST SIG | MULTIPLIER 
FIGURE 

STYLE \20 SIG FIGURE , 

COMPONENT CHARACTERISTIC TOLERANCE 

RESISTANCE 

JAN TYPE DESIGNATIONS (FIXED, WIRE—-WOUND) 
RW 40 G 102 

1ST SIG | MULTIPLIER 
FIGURE 

20 SIG FIGURE, 

RESISTANCE 
COMPONENT CHARACTERISTIC 

NOTES: 
1. RESISTORS WITH AXIAL LEADS ARE 

INSULATED. RESISTORS WITH RADIAL 
LEADS ARE NON- INSULATED. 

2. RMA: RADIO MANUFACTURERS ASSOCIATION. 

3. JAN: JOINT ARMY - NAVY. 

4. THESE COLOR AND NUMBER CODES GIVE 
ALL RESISTANCE VALUES IN OHMS. 

5. RESISTIVE COMPONENTS USED FOR LETTER 
TOLERANCES ARE: RC, RN, AND RU. 

6. WATTAGE FOR RW TYPES IS FOUND IN THE 
JAN SPECIFICATIONS UNDER CHARACTERISTICS. 

TMRC 

Resistor color and letter codes. 

6! 



O
¢
€
-
8
1
9
e
 

W
L
 

9A 
N
O
Y
L
V
Y
A
H
L
 

‘9¢0T 
07 

dn 
s
u
a
q
u
n
u
 

porsas 
‘yoap 

WUOLf 
V
U
D
L
B
o
Y
 

9YyDMaYyIY 
"Og 

ainbug 

O
N
I
N
Y
O
I
-
3
S
 

1
N
d
 

OL 
3
S
1
N
d
 
O
N
I
N
Z
O
S
I
N
L
 

t
o
n
g
 

3
N
I
7
 

A
v
1
3
0
 

Pe 

| | 

> | | i | 

“
A
W
O
I
d
G
A
L
 

SI 
N
S
A
I
D
 

I
N
T
I
V
A
 

‘
O
3
I
L
L
I
N
O
 

38 
A
V
W
 
L
U
V
d
 

YO 
‘
A
N
Y
O
L
O
V
S
 

J
H
L
 

LV 
O
Z
L
I
S
N
C
A
V
 

A
N
I
V
A
 
1
V
9
1
N
1
9
3
1
3
 
¥
 

“
B
O
N
Y
 
T
O
U
L
N
O
D
 

3
1
1
S
O
d
d
O
 

O
N
3
 

W
O
Y
N
S
 

G
3
M
3
Z
I
A
 

I
Y
V
 
S
S
H
I
L
I
M
S
 

A
Y
V
L
O
Y
N
 

9 

LNV2I 
2/I 

0001 
' 

‘ 
“+ 

‘ALINV 
10d 

'0S 
*
3
0
N
L
I
I
d
 
N
Y
 

VEOIA 
6 bly 

| 
‘Sd 

00% 
‘31V¥ 

3SINd 
*99SN 

S 
‘HLON|T 

3S Ind 

9IA 
N
O
M
L
V
Y
A
H
L
 

: 
950 

ONIND0N8 
oz 

 |SWHOSZ 
SWHO 

O!| 
SWHO 

O! 
SWHO 

O! 
SWHO 

‘Z| 
_, 

10 
*NOILISOd 

3S1Nd 
'80 

OZ 
*
N
O
I
L
V
A
N
A
]
L
 LY
 

N
O
L
V
N
I
W
Y
3
I
-
3
S
7
N
d
 OL
 

10 
ONILVNIWU3L 

 20A 
E10 

|HN 
O29 

HW 
SII 

HW 
SII 

HW 
SIl 

HW 
029) 

+‘LN@ 
INAS 

'—¥O 
+
'
Y
O
1
9
3
7
3
S
 

INAS 
*SMO1104 

3
5
1
N
d
 
O
N
I
L
W
N
I
N
Y
S
L
 

$
2
!
 

NOY 
LVM 

AHL 
SO'Ot 

O
A
S
 

81+ 
= 

= 
SV 

1
3
S
 
S
T
O
Y
L
N
O
D
 

H
L
I
M
 
O
3
Y
N
S
V
I
W
 

S
A
D
V
L
I
O
A
'
S
 

3 
<
—
_
—
_
—
_
 

e
e
e
 

A 
—
—
—
—
—
—
_
 

YBLIW 
L
I
0
A
-
Y
3
d
-
S
N
H
O
-
0
0
0
'
0
2
 

HLIM 
ONNOYD 

/ 
. 

OL 
Q
3
Y
N
S
V
3
W
 

S3ONVISIS 
: 

unvzizn 
o
h
 

8B0\A 
0A 

thes he 
S
O
U
O
O
G
I
L
D
I
N
 

OOGIN. aalginade 

A6OIA 
2 

AW 
HLONS1 

—
 

2e- 
3
S
I
M
H
3
H
L
O
 

SS3IINN 
S
O
V
Y
V
I
O
N
D
I
N
O
Y
I
I
N
 

NI 
S3ANIVA 

A
A
G
 
InOd 

4s4nd 
---- 

- 
3 

YOLIDVd¥) 
T1V 

GNV 
SWHO 

NI 
S3N TVA 

YO1SIS3Y 
T1V'e 

- 
yOSI 

Q0A5 
9 

Id W
V
 

Ovid 
TOULNO 

Vd 
\ 

SIS+ 
znv2l 2/1 

DAV 
2! 2

 
50a 

NOILVIOSI 
“S3LON 

V
B
O
I
A
 

S
G
 

t
e
 

‘ 

ARC 
HONEA 

h
c
e
t
a
t
e
e
 

e
e
 toutes 

ee 
2015 

sy 
Sib 

ste 
S& 

Ge 
sib 

sly 
sth 

sip 
= 

-3S7Nd 
yOL2 

uv3au 
Z 

DOA 
2
2
 

(ods 
aa 

O
u
 

vENl 
Zit 

ap 
(e) 

O
c
 

9018 
oo 

S90 
fe) 

wee 
O3NB2E 

ooge 
Shido 

bbl 
kar) 

010 
@
 

oN 
ce 

Gin 
aS 

6y 
or ety 

Pb 
me 

erie 
at 6 

e
a
 

yi 
GOIA 

BOIA 
LOIA 

QOIA 
SOIA 

bOIA 
EOIA 

ZOIA 
IIA 

gee 
Ewes 

OLSigt 
eon 

0
 

6
=
2
 

40193138 
P
z
 

A
 

=8 
O
L
 

9 
40OS 

—
 

A 
/8 

O
R
 

a
y
 and 

O
 

O
 

O
 

6
7
a
 

3
1
V
u
Y
 

me 
1x 

d 
|x 

3
a
s
i
n
d
 

cl 
LIND 

TOI 
b 

wo2z2 
Anse 

= 
Olx 

¢ 
9
3
W
S
'
¢
 

poe 
P
e
a
 

oo¢e 
W012 

He 
eas 

=a 
lM 

: 
a
a
 

Z0' 
fe) 

O 
Q
3
N
2
 2
]
 

— 
2210 

T
 

Zely 
SEIY 

fyouisod 
aidjosz] 

21 
|
 

9214 

: 
Lnvz2l 

2 
Lnv2l 

avi 
asindi 

|) O56 
ig 

Lnv2i 
2/1 

OIA 
980 

 v9O0IA 
HOO! 

/ 

ONINDO18 
Y399INL 

=
I
 

WV 
clu 

O
 

bent 
L
_
{
_
4
_
_
 

BEOIA 

NOMLVYAHL 
NOILV10SI 

20149 
YSLY3ANI 

= 
= 

NI-ONAS 

8 
€ 

all 
= 

MigelG 
L
o
 

Lnvel 
2/1 

= 
NI 

T
e
,
 

(
o
e
 

D
O
A
B
'
E
S
+
 

: 
V
b
O
I
A
 

—
 

O
N
A
S
 

90A 92- 
& 

|90A92-| 
Ogg 
F
 

z 
AW 

3LVY 
-
 

ecly 
DON6'I- 

Lnvzles 
veNl 

[ 
0
A
 
S62+ 

a
n
 Nu9 

_
.
 s
 

9 
| 

LZnv2l 
2
 

Z
V
 

el 
e/\ 

i 
<
i
 

rips 
O 

ny 
2nvel 

2
 

VSOIA 
abOlA 

089 

bOlNd 
e
e
 

H
I
S
 

veni| 
ose 

AW 
asoin 

|
 00
°
 
J
W
 NOILISOd-3S1Nd 

AW 
31Vu 

Q
n
)
 

2i19 
NI-ONAS 

SNIKS 
yng 

S0ldo}e2l9 
wollisad=5 

Ine 
Aan 

+} 
b- 

O 
A 

A3u9 
O 

Lin} 
S6e+ 

os 
os 

e
e
e
 
i
e
 

0
A
 

bel+ 

Q3y] 
20IL 

wOoee 
a
e
 

0219 
Iie) 

iSi4 
we 

4nio 
yL2 

181 
gciy 

2cld 
SI 

o¢ly 
8cly 

0095 
L
b
 

bold 
6114 

Z
Y
 

we 
anse: 

any 
VENTS) 

@
 

=
 

w
z
 

e
k
e
d
 

0
0
z
z
2
 

i
n
v
a
 

2
s
 

L
A
V
?
!
 

e/l 

o6e 
oll 

€Oly 
BIOIA 

VIOIA 
5 

sity 
0022 

<
 MANY 

NOILV10SI 
AW 

ERAaG 

Sts 
Gol" 

S
e
 

Q
0
N
 

Se +
 

Se 
0
A
 
S00+/2 

¢ 
€ 

= 
o
c
e
 

o
y
e
 

2e/\ 
A
a
 

m
e
s
 

=
 

bile 
cOlA 

yOl 
n 

a 
os 

zor 
= 

“9SO 
ONINDOT18 

---- 
O
e
)
 

sere 
W
U
 

£019 
INO-INAS 

2 
2 

| 
i, 

[8 
aN 

0A 
L2- 

Al? 
2019 

i
e
 

a 
_ 

1015 
a
m
a
r
 

naayo 
|
 $
n
 

ooze 
|208S62+ 

D0AS6e+ 
6) 

© 
i 

D0A9ZI+ 
ONAS 

Q0A 
S6e+ 

10149 
80l¥ 

{no} 

S 
ye 

L
e
 

10) 
S
N
S
 

Ose 
|
 
oo¢e 

Solu 
Oly 

wee 
0
A
 

H
s
 

soio| 
9014 

a 
1014 

Gé2+ 
O 

O 
a 

20A 
aay 

1olL 
OVIE 

s6e+ 

62 



“GEOL WOsf ssaquUnu 1DILas 

'
€
-
8
2
9
2
 

W
L
 

9A
 

N
O
Y
M
L
V
Y
A
H
L
 

O
N
I
W
N
Y
O
S
-
3
S
1
N
d
 

OL
 

3
S
1
N
d
 

O
N
I
N
3
S
9
9
I
N
L
 

2
n
v
e
l
 

2/
 

9I
A 

NO
ML
VH
AH
L 

e
e
 

c yoap 
quoif 

‘woiboip 
spUMayay 

"TE ainbuy 

ear 

: | | 

oz 
I
S
W
H
O
G
Z
 

S
W
H
O
 

A
W
O
I
d
A
L
 

SI 
N
3
A
I
D
 

3NIVA. 
‘
G
3
L
L
I
N
O
 

38 
AVW 

L
d
 

YO 
‘
A
Y
O
L
I
V
S
 

BHL 
LV 

G
3
L
S
N
F
O
V
 

3
N
I
V
A
 
1
V
9
1
N
1
9
3
9
7
3
 
¥
 

“GONX 
T
O
Y
L
N
O
D
 

311ISOddO 
ON3 
W
O
N
4
 

O3M3IIA 
3YV 
S3IHOLIMS 
AYUVLON'S 

“+ 
‘
A
L
I
Y
W
1
0
d
 

'0¢ 
‘
3
0
N
L
I
N
G
W
Y
 

'
S
d
d
 
O
O
b
 

'
3
1
V
¥
 
3
S
I
N
d
 

*
9
3
S
N
 

S 
‘
H
L
O
N
I
I
 

3S 
N
d
 ‘O 
'
N
O
I
L
I
S
O
d
 

3
S
7
N
d
 

‘80 
02 
‘
N
O
I
L
V
A
N
I
S
L
I
V
 

“
+
‘
1
N
O
 

I
N
A
S
 
'
—
Y
O
+
‘
'
Y
O
1
L
9
3
7
3
S
 

I
N
A
S
 
*
S
M
O
1
1
0
4
 

fo
I1

d 
3
N
I
7
 

A
v
1
3
0
 

| I | | I 

Ol
 

S
W
H
O
 

O!
 

S
W
H
O
 

OI
 

S
W
H
O
 

G
2
}
 

H
W
 

0
2
9
)
 

NOLWNIWY3I-3S1Nd OL 10° 
Se 

E
R
E
 

aah 
£19 

[HN 
O29 

HW 
SI 

i
}
 

a
e
 

—
 

aeitid 
ONILYNINESL 

L
 S21? 

n
e
 

0's 
OAS 

81+ 
2nNVd2l 

e/i 
invzizn 

aga 
a80IA 

0A 
Q6OIA 

AW 
HLON31 

2e- 
4yamonr 

SOOHLY>" 
+ pnvzi 

2s 
V
L
O
I
A
 

H
O
S
!
 

9
9
0
A
 5 

Td 
W
V
 

O
v
l
y
 

a
i
s
 

p
a
u
l
o
 
n
e
y
 

s
e
h
 
e
e
 

L
n
v
 

ai 
2/i 

p
e
e
 

NOILV10SI 

veol 
BLOIA 

+ 
b
e
e
t
 

a
 

osz 
AW 

HLON3) 
¥3MO1104 

30OHLVO 
S 

zel9 
-3S1Nd 

woL]e 
O 

DOA 
Zeid 

Fert) 
B
E
N
 

Jags. 
uy 

g3u 
(oyey-4) 

49S 
osiy 

20Aq 
eo 

cata 

4ns2° 
5 

i
 

eo 
S2 

o
o
e
e
 

H
O
L
S
 

2219 
a
r
 

zeld 
SEIY 

NOILISOd 
aO88 

y. 
2nv2l 

2A 
zaveles 

3aSind 
cis 

890IA 
9S0 

V9OIA 
O
O
!
 

@
)
 

QNIND0T18 
Y399INL 
d
W
 

2ely 
NOYLVYAHL 

NOILV10SI 

S
E
 

a
 

ball 

3 
e 

v2ely 
SER, 

E
T
 

J0A8 
2+, 

J0A 
92- 

& 
 |9ans2 

089 
; 

eely 
vENl 

O0A 
S62+ 

9 
NYO! 

i
e
 

e
e
e
 
O
 
©
 

900A 
S
6
2
+
 

u
n
v
2
i
 

e
i
 

V
S
O
I
A
 

H
I
S
 

PENi| 
sz 

AW 
@SOIA 

NOILISOd-3S7Nd 
= 

l
S
 

yg 
LOldd|Ezi9 

NolLISod-3srna| 
* !2!9 

a
e
 

O 
A3u9 

6 
Bese 
aay} 
zolL 
|
 

yozz 
1S14 

ye 
4NIO 

HLZ 
4nsz 

9ciy 
2
1
1
 

*9SIN 
$elo 

vely 

_ 
 anse’ 

ySL 
= 

1019 
| 

* SSI¥ 
aces 

Lnv2i 
2/1 

r
o
 

O6E 
O
l
i
 

VeOIA 
OA 

EIS 
DONebe 

\ 
nate 

o
0
z
z
 

JdWV 
NOILV10SI 

= 
“
 

1g 
HOL2 

Ss) 
coe 

9
a
A
S
0
 
o+]8 

< 
ore 

V2I 
2/| 

= 
plied 

u 
_. 

B201A 
4NSOo' 

zoir 
= 

9S0 
9NIXDONE 

eee 
9019 

0 
INO-ONAS 

n
i
m
 

]
 
a
 

E
e
e
 

0
1
0
 
Ke 

We. 
Ounines 

DOA 
L2- 

1no 
Praises 

anie-P 
N3349 

|
 EN! 

00ze 
ONAS 

8019 
0
A
 

S6et+ 
0 

101lW9 
80ly 

ose 
= 

Salle 
osz 

elly 
“
C
Y
 

]) 
S
I
S
 

rorelie) 

20A 
g O O 

S6e+ 
a3y 

1011 
xOVIE 

SV 13S STOYLNOD HLIM GSYNSVAW S3ADVLIOA'S 

‘YBLAW 

1LIOA-Y3d-SWHO-000'02 

HLIM 

GNNOYD 

4n
io
 

OL
 

e
a
 

l
a
l
a
 

a
c
h
e
 

ON
V 

S3
9D
VL
IO
A'
> 

$2
19

 
O
O
0
0
'
O
0
0
!
=
9
3
N
 

OO
Cl
=*
xX
 

“O
31
41
93
dS
 

3S
IM
HY
BS
HL
O 

SS
3I

IN
N 

S
O
V
E
V
I
O
N
D
I
N
O
N
I
I
N
 

NI
 

S3
IN

TV
WA

 
Y
O
L
I
O
V
d
V
9
 

1
1
 

GN
V 

S
W
H
O
 

NI
 

S3
NI

VA
 

H
O
L
S
I
S
3
Y
 

TI
V'
¢e
 

(P
av

 
y
S
A
I
y
O
M
3
Y
D
S
)
 

2 
T
O
U
L
N
O
 

Vd
 

q 

*S
3L
0N
 

zo
i1

s 
S‘
b 

S'
p 

S*
h 

S‘
e 

Sh
p 

S‘
p 

S'
p 

G
p
 

Si
h 

=
 

S (e
) 

(
o
e
)
 

O
p
e
s
 

6 6 6 6 6 6 6 6 

"W 
6O
IA
 

BO
IA
 

LO
IA
 

9O
IA
 

SO
IA
 

bO
IA
 

EO
IA
-Z
2O
IA
 

IO
IA

 

Y¥
OL
93
73
S 

31
iv

y 
co
ar
y 

as
in

d 
| 

au
s 

S
e
 

93
WS
'¢
 

3n
 

r
a
)
 

20
" 

Ve
) 

to
le

r 

Ln
v2
l 

2/
| 

BE
OI

A 
YS
LY
3A
NI
 

NI
-O
NA
S 

L
N
V
e
l
 

2/1 

VbOIA st 

AW 3.LV4 favs 

DGA6I- 

aA 

fa} 9 

; 
Baas 

089 

jel 

DOA} 

210 

NI-ONAS 

AW 

31VY 

S6zt 
ele 

aioe 

009S lb 

6114 

ZY 

€019 

Lnvel 

GIOIA 

VIOIA AW Av130 

D0AS2 

+ 
€ [} O0AS62+ 

OGA 

Sercege 

63 





PULSE— 

| FORMING 
| THYRATRON 

TRIGGERING PULSE FROM V6 FEED-THROUGH 
| DELAY LINE DLIOI 3045 COMPENSATION TUBE 
ee B OR HP 45/3HP45_ (172) 12AX7 
| 
| | +1020 VDC 6 

8.5 UH 
/0.5 OHM | 3 aw 

) 0 RII 
| C7 15K 

200 
470 aoe 

P | ce 
| | 200 
| 500 

Moe Sc A a 

C23 
1000 

OUTPUT @ 
TUBE Cll 
Vit 7-45 

6AS7G 

22 
5-45 Cts 

O 

BLK-GRN_ 

PRI.NO.2 

O . 

BLK-RED_ ATTENUATION 

TRANSFORME ATI 
DETAIL ‘!-! S3 
Tiknae AR 

9 !0 

Og 

Og 
C) 

7 R22 
50 

e POLARITY 
NOTES: $2 

|. © [PANEL coi & 
2. @ [SCREWDRI 
3. ALL RESISTOR 
VALUES IN MI 
SPECIFIED. 

4.VOLTAGES AN 
WITH 20,000 

5.VOLTAGES ME 
SYNC SELEC 
PULSE Ae soe 
400 CPS; AM 

6.ROTARY SWIT 6 
CONTROL KN 

* ELECTRICAL \ 
MAY BE OMIT) 

12 

OO wir 
© 

ip PULSE i 
Og 

ie) 
oO & SECT. | 
7 FRONT 

TM 2678-32 

264004 O - 53 (Face p. 64) No. 1 



i 
me
 

; 
f
o
n
 

=
 

e
e
 

a
e
 

a
l
 

<a 
Lt 

Ayers 
O
e
y
 

9? 



PULSE - PULSE— 
TERMINATION FORMING 
THYRATRON THYRATRON 

LI L2 VI6 DAMPING TRIGGERING PULSE FROM V6 FEED-THROUGH 6H 12H TERMINATING PULSE FROM 
tha iat 240 OHMS 70 OHMS CATHODE FOLLOWER VIO9B 3045 ae te RBC PS ch) LO es, Ee OM ree DELAY LINE DLIO 3045 COMPENSATION TUBE 

+1020 VDC E OR HP45/3HP45 6 w4GT PULSE-FORMING LINE 8 OF BE do/ a (172)12AxX7 OO 
X!1Ol 7O OHMS +1020 VOC CHARGING 

DIODE 
ar 3.6 MH 2 MH 2 MH 2 MH 200 UH 8.5 UH 

20 OHMS !50OHMS- 15 OHMS 15 OHMS 7 OHMS 0.5 OHM 
00 00 ol ot 00 

PRI. NO.| 

BLK-YEL 

BLK-GRN 
O CR4 CRS CR2 CRI 

PRI.NO.2 

1002A 

HIGH VOLT. C4 
RECTIFIER 4 UF 

sRacy 7 
BIAS VOLT. REGULATORS 

BLK-RED 
O 

8 
RIO *¥ C24 

220 OHMS 2000 vi2 vi4 
Se re, 0D3 VRI5O OB2 @ 

15 VAC +525 5 ~105 VDC THYRATRON CLIPPING OUTPUT 
50-60 CPS Voc STOPPING DIODE DIODE IN. pa) TUBE cil 

v8 v9 47 Vil 7-45 
6J6 66 +290 voc 6AS7G 

Rag +0.07 
VDC 

hie fe RBS 
1 UF 

PRI. NO.| BIAS VOLT. 
ah BLK-YEL REGU Oo Tae C13 

Loatve se a 8 UF 

BLK-GRN 

PRI. NO.2 T- AMPLITUDE 
_NO.6 pao EtONe GANGED WITH 

BLK-RED 
[ATTENUATION] R4B 5 VAC R5 

> YEL 2.0 AMP TRANSFORMER S os.voc ay 

DETAIL 
ei r2 

; 
4UF 6H 6.3 VAC R50* C28 * 

SREDQG AMP? Y! 560 200 240 OHMS 

C15 cl4 
S pix 63 VAC L6 a Ver ia Ue OF 
= 2.5 AMP 430 UH 430 UH +29 

PRI. NO.! O voc 

BLK-YEL 

+ 160 VDC V.R. AMPL. R39 
VI5 

NOTES: 
$2 

i: PANEL CONTROL 5) O 
2. @ [SCREWDRIVER ADJ. BLEREO R4B = 
3. ALL RESISTOR VALUES IN OHMS AND ALL CAPACITOR 20K a 

- VALUES IN MICROMICROFARADS UNLESS OTHERWISE 7 C18 iO Be51 
SPECIFIED. K= 1,000 MEG = 1,000,000 

Ber 

4. VOLTAGES AND RESISTANCES MEASURED TO GROUND 
wit 36. 000-OHMS-PER-VOLT METER. VOLTAGE REGULATORS V.R. AMPL S R37 Q!0 are 

5.VOLTAGES MEASURED WITH CONTROLS SET AS FOLLOWS: VITA VI7B V1IOB C17 29 270K OUT 
SYNC SELECTOR,+OR-; SYNC OUT, +, ATTENUATION, 20 DB; 1/2 6AS7G 1/2 6AST7G (1/2)12AX7 -25UF 15K Og 

PULSE POSITION,O; PULSE LENGTH, 5 USEC; PULSE RATE, 
. 

400 CPS; AMPLITUDE, 50; POLARITY, +. ; = Nee Re eters 

6.ROTARY SWITCHES ARE VIEWED FROM END OPPOSITE 
3 nA 

+290 VDC 250K CONTROL KNOB. Q@ 
* ELECTRICAL VALUE ADJUSTED AT THE FACTORY, OR PART po ¥ 4295 voc 

MAY BE OMITTED. VALUE GIVEN IS TYPICAL. TM 2678-32 

Figure 32. Schematic diagram, rear deck, serial numbers up to 1238. 
264004 O - 53 (Face p. 64) No. 1 



* Te. =" ark ’ 
; * ok ee ff a 

. Oy te, ANA 
R PULSE y te ie es 

| TERMINATION . 
THYRAT ROM a i 

iv Po Le Ons es 

RE Bor 
apg 

OPS... : - ys ee emily ee a en Se 

aiid oun ae 1 OMteee Lee 
~ veo) Fe one 

LTA MRAM 
PGOOHTAR & 

sov osol + 

4 OMIDRAHD 
3010 

} 

aw. 
My 

pel 
ON: 

rh OMMS 

EAD FAD 

eg | tt + 
es ASO! * 

WER > TIOV HOtH 
Me ae nat itor a 

Fa. yaene 
2AOTAIUSAW TIOV care * 

PL¥ Sie ew 
Sao" oehay ECO oop 

AQV FOr, 

TIOF ang 7 
“ROT A IUD SA 
wi oY 

sag 

9 

a atte 
Vigart BB. Schematic diogram, ecar deck, serral 

yal 



ae) P! OUTPUT @ 
TUBE cil 
vil 7-45 

DC  6AS7G 

i hg 

SN oon 

BLK-GRI 

PRI. NO. 

BLK-REf 

TRANSFOR) 
Al 

Tite ISECT. | 
REAR 

1 i2 
° 0! 

2 
'e oO Te) 

-O* Og 
O Og 

6 |? R22 
50 

R21 
20 

NOTES: it 
I. [PANEL Ci $2 

2. @ (SCREWDA O 
3. ALL RESISTO 
VALUES IN M J 12 
SPECIFIED. |2 OO 4 

4.VOLTAGES A re) 
WITH 20,00 

5. VOLTAGES M 0 !0 
SYNC SELEC 
PULSE POSI Og 

. 490 CPS; AM z 
ROTARY Swi 
CONTROL K O 8 SECT.| 

#* ELECTRICAL 6 in FRONT 
MAY BE OMIT 

PULSE - FORMING 
THYRATRON 

TRIGGERING PULSE FROM V6 FEED-THROUGH 
DELAY LINE DLIOI 3045 COMPENSATION TUBE 

OR HP 45/3HP 45 (1/2) 12ZAXT 

+1020 VOC 

$245 ae 

[ATTENUATION] 

ATI 
$3 

T™M 2678-33 

264004 O - 53 (Face p. 64) No. 2 



Lae 

yo 

Pu Sk 

TERMINGT HOM 

THYRATROGN 
is cote 

VT AY MARAT ges BEL 
VGOOHTAD 8 Oe 2 

‘ov osole Qt sna 
_ <i ie - ed 

bus se Fo mmeime ME 
“Ye 

i3 Ni 

ASOOt 

i <autte HY How 
Le voene 

2ROTAJUSAA Toy gait, ‘ 

oabay edo’ ++ 
pare) @ 52+ 

to SOP ene. ’ 
he ae FO Wud aH 

" aw BM 
Sag | 

2ay aor $ 

av. aie 2MHo MHO 08S 

—. 

& oe: 
HU OER Hu oie 

= | La = 

ae: 

Puguet 8. Schematic diogram, cvar deck, serial 2 



PRI. NO.1 

BLK-YEL 

BLK-GRN 

PRI.NO.2 

BLK-RED 

p,; ‘|S vac 
50-60 CPS 

PRI. NO.! 

BLK-YEL 
6 

BLK-GRN 

PRI. NO.2 

BLK-RED 

TRANSFORMER 
DETAIL 
Ti,F2 

PRI. NO.1 

BLK-YEL 

NOTES: 

I 
2. @ (SCREWDRIVER ADJ) eae 

, ISTOR VALUES IN OHMS AND ALL CAPACITOR 
; VALUES IN MICROMICROFARADS UNLESS OTHERWISE 

SPECIFIED. K= 1,000 MEG he sae g eats 
4. VOLTAGES AND RESISTANCES MEASU 
wiTH 20,000-OHMS-PER-VOLT METER. 

5. VOLTAGES MEASURED WITH CONTROLS SET AS FOLLOWS: 
SYNC SELECTOR, +OR-; SYNC OUT, +, ATTENUATION, 20 OB; 
PULSE POSITION,O; PULSE LENGTH, S USEC; PULSE RATE, 
400 CPS; AMPLITUDE, 50; POLARITY, +. 

6.ROTARY SWITCHES ARE VIEWED FROM END OPPOSITE 
NTROL KNOB. 

* ELECTRICAL VALUE ADJUSTED AT THE FACTORY, OR PART 
MAY BE OMITTED. VALUE GIVEN IS TYPICAL. 

TI 

SOR 

S 
© WH 

SEC. NO. | 
SO.MA 

© BLK 

PULSE - TERMINATION 
HIGH VOLT. Ll L2 THYRATRON 
RECTIFIER 6H 12H TERMINATING PULSE FROM vI6 SOISOEE av 240 OHMS 70 OHMS CATHODE FOLLOWER V 1098 3045 v3 

+1020 VDC E OR HP 45/3HP 45 6W4GT 

SEC. NO.6 
O 

5 VAC 
> YEL 2.0 AMP 

6.3 VAC 
2.5 AMP 

6.3 VAC 
0.5 AMP 

6.3 VAC 
3.4 AMP 

4 

OD3 VRI50 
+525 5 
voc 

CO) 

BIAS VOLT. 
REGULATOR 

v4 
OB2 

L4 
6H 

240 OHMS 

500 

cié 
R50® c2e™ UF 
56 

CR&4 CR3 CR2 CRI 

1002 A ae 
HIGH VOLT. C4 R3* 
RECTIFIER © 4UF 4K 
sRacy 7 

BIAS VOLT. REGULATORS 
vi2 V14 

ce) 200 

CHARGING 
DIODE 

6L6GA 

OB2 

@): 

-105 VOC 

c!5 Cl4 
V6 |4OUF 40UF 

R25 R24 
100K | 100K 

C+515 VDC 

+ 160 VDC 

VOLTAGE REGULATORS V.R. AMPL 
vI7 VI7 Vv 10 

x 1/2)6AS7G (1/2)6AS7G (172)12AX7 
c5 

40 UF 

X= Cow, +290 VDC 
.25 UF 0 * +295 voc 

‘ 2 MH 2 
20 OHMS ISOHMS 15 

YQ ole 

THYRATRON 
BIOPr ne DIODE 

66 

AMPLITUDE 

GANGED WITH 
R4B 

- 105 VOC 

Figure 33. Schematic diagram, rear deck, serial numbers from 1239. 

PULSE-FORMING LINE 
X101 70 OHMS 

MH 2 MH 
OHMS 15 OHMS 

CLIPPING 
E 

200 UH 
7 OHMS 

OUTPUT 
TUBE 
vil 

6AS7G 

O 

PULSE - FORMING 
THYRATRON 

Pade A PULSE FROM 

S2 

@ he Og 
re) 

O 8 SECT.! 
e FRONT 

V6 
ELAY LINE DLIOI 3045 

OR HP 45/3HP 45 

+1020 VDC 

FEED-THROUGH 
Conreae TUBE 

Vv 
(1/2) 12AX7 

ATTENUATION 

ATI 
$3 

™M 2678-33 

264004 O - 53 (Face p. 64) No. 2 



ise pee, 

| agrees coon dee 
PSQORTAD CARH a aal bt BMHO OFS 

PULSE ~ TEM eee? <hee 

20V OS014+ Ee : 
$35 

7 
ht he 13 One 

el =~ ees = 

ee. i 2 

cat Sas 
PERE Se oraOrOV HaIH 
eee ee arasan 

+ toy ve NRE 
i a - Pi 3 4 a 

| FOS gmoTasuegn EOv gala ©) 
add #i¥ | Siler | 224 dees 2000, 

~ “s SOO UE AV -Bd0* A + —i}-- 
; PON CON ct nance, ; ’ 

a 4a She4+ 
‘a a 20V 

+ 

ime ; CLire . 
EE euro 16 

ig | 
1 ffl 

¥ 
ee ees ee TN tn 

enirdae) +4 
samnep er SHO OFS 

y fo nermeen eo a it & 

OO, Oy, er ey AOE 

Wes.o y 296 vot é Tv &,6 

Prgure 48. Schematic diagram, rear deck, serial wumbers from 0288. 

.. 
+) : 

’ Pil <a 1s 

Te e a 

2 
> 

‘ 



6
S
T
]
 

W
O
L
f
 

s
l
a
q
u
n
u
 

wr
sa
s 

‘y
oa
p 

Ju
os
s 

‘
w
v
s
b
o
I
p
 

o
y
D
U
L
a
y
I
y
 

“F
E 

ai
nb
ay
 

p€
-8
29
2 

WL
 

“
I
W
O
I
G
A
L
 

SI
 

N
3
A
I
D
 

3
N
I
W
A
 

“
3
1
 

LI
NO
 

3G
 

AV
W 

LY
 

Yd
 

10
11
0 

3N
IN
 

a
v
i
3
a
 

“
|
 

4O
 

"A
NY
OL
IV
S 

BH
I 

LV
 

G
3
L
S
N
r
a
v
 

3n
tI
yA
 

W
I
I
8
1
9
3
7
3
 

¥
 

o
s
z
2
 

| 
“
G
O
N
H
 

T
O
N
L
N
O
D
 

Se
lo
 

| 
3
L
I
S
O
d
d
O
 

O
N
3
 

W
O
U
S
 

G
3
M
3
I
A
 

B
U
Y
 

S
3
H
I
L
I
M
S
 

A
Y
V
L
O
U
S
 

; 
; 

“+
 

‘
A
L
I
N
W
I
0
d
 

t0
¢ 

'
3
0
N
L
I
T
I
 

W
Y
 

*S
d9
 

0
0
%
 

“3
1v
¥ 

3
S
I
N
d
 

!
9
3
S
N
 

S 
‘H
LO
NI
ZT
 

3
S
I
N
d
 

‘O
 

'
N
O
I
L
I
S
O
d
 

3
S
1
n
d
 

‘
a
a
o
z
 

“
N
O
I
L
V
A
N
S
L
I
V
 

'
+
‘
1
N
O
 

IN
AS
 

$
—
Y
O
+
'
H
0
1
9
3
7
3
S
 

D
N
A
S
 

?
S
M
O
1
1
0
4
 

9A
 

N
O
Y
U
L
V
Y
A
H
L
 

S
N
I
N
Y
O
I
S
-
3
S
1
N
d
 

OL
 

3
S
I
N
d
 

O
N
I
Y
3
9
9
I
Y
L
 

SI
A 

N
O
Y
L
V
Y
A
H
L
 

N
O
I
L
V
N
I
N
Y
3
1
 

3
S
1
N
d
 

OL
 

10
° 

3
S
1
N
d
 

O
N
I
L
V
N
I
N
Y
Z
L
 

S2
l9
 

a
e
 

e
s
 

| 

Zn
v2
l(
2/
A)
 

oo
o;
 

6O
IA
 

6b
1y
 

2S
O0
 

ON
IN
DO
T8
 

ON
IL
VN
IN
N3
L 

=
 

=©
90
A 

I 

02 

ISWHO 

SZ 

SWHO 

O1 

SWHO 

Ol 

SWHO 

OI 

SWHO 

S*Z| 

£eld 

LHN 

O29 

HW 

SIT 

HW 

Git) 

HW 

Sit 

HW 

029 

MT 
AP
UP
SG
Al
 

g
D
)
 

m
e
e
e
 

c
a
e
r
 

P
o
t
]
 

o
e
 

oe
 

S
I
T
 

ne
 

St
 

P
e
e
 

S
I
O
 

Hi
ne
 

9 
S¥
 

13
S 

_S
1O
U1
NO
D 

HL
IM
 

3Y
NS
YI
W 

S3
9V
LI
OA
’S
 

NO
ML
VY
AH
L 

SO
" 

"Y
3L
3W
 

11
0A
-Y
3d
-S
WH
O-
00
0'
02
 

HI
M 

GN
NO
ND
 

<
—
)
 

R
e
e
 

: 
O1
 

G3
YN
SV
3W
 

S3
IO
NV
IS
IS
3Y
 

ON
Y 

S3
9V
LI
0A
"b
 

un
vz
uz
ny
 

20
0 

p
a
 

0A
 

4n
to
 

QO
0'
00
01
29
3N
 

OO
dl
=x
 

“0
31
41
93
45
 

S
O
 

O
S
 

2 
a
e
o
n
s
 

ea
e 

z
d
 

3S
IM
Y3
HL
O_
SS
3I
NN
 

SO
VE
VI
ON
DI
NO
NI
IN
 

NI
Sa
nt
er
 

S
e
l
e
 

HO
LI
NV
dV
D 

TI
V 

ON
Y 

SW
HO
 

NI
 

S3
NT
WA
 

WO
LS
IS
SU
 

To
 

°C 
30
Q0
HL
VO
 

(R
OV
 

HS
AI
NO
MS
uD
S]
 

D 
‘2 

20
h,
 

po
te
 

TO
YI
NO
D 

Ta
Nv
d)
 

©
 

11 
N
1
8
O
I
G
A
S
6
2
+
 

LA
V 

21
(2
/1
) 

L
N
V
 

21
(2
/1
) 

9
0
a
 

NO
lL
v7
0S
I 

FO
NV
YU
O 

OS
 

SO
IA
 

ZO
IA
 

Se
e+
 

= 
AW
 

HL
ON
3T
 

43
M0
11
04
 

30
0H
IV
O 

we
e 

93
WB
zE
 

St
d 

bl
y 

01
0 

Or
ee
i6
 

pe
 

Ga
h 

Cu
e 

6
4
6
 

un
l 

6 
we
 

L
e
t
 

e 
ua
te
 

o
n
 

OI
A 

BO
IA
 

LO
IA
 

9O
IA
 

SO
IA
 

bO
IA
 

EO
IA
 

ZO
IA
 

OI
A 

S6
24
 

3L
vu
 3S

1n
d 

an
ge
" 

93
aw
sr
e 

1 
S2
iy
 

b 
W0
12
 

93
N2
°2
 

ns
e 

SE
Y 

TN
oI
LI
SO
d 

: 
92
g 

LN
V2
K2
A)
 

LN
ve
ue
/)
) 

S
U
 

E
G
 

90
1A
 

9S
0 

OI
A 

t
e
?
)
 

in
ve
s!
) 

ON
IM
90
IG
 

Y3
99
IN
L 

Td
 

Wv
 

Ze
ly
 

EO
IA
 

N
O
Y
L
V
Y
A
H
L
 

 
N
O
I
L
V
I
O
S
I
 

Y
3
1
4
3
A
N
I
 

h
s
 

o
s
 

NI
-O
NA
S 

=
 

NI
 2N

AS
 

AW
 

3
1
4
 

a
 

el
e 

‘o
N 

JO
N6
"I
- 

y 
zn
vz
le
/i
) 

LN
W 

2i
(2
/)
 

2 
ai
e 

Ln
v2
l(
2)
 

SO
IA
 

NI
-O
NA
S 

A
W
 

SO
IA
 

A
W
 

N
O
I
L
I
S
O
d
-
3
S
1
N
d
 

NO
IL
IS
Qd
-3
S1
Nd
 

ge
 

de
a 

GA
 

be
lt
 

gii
o| 

Sé
e+
l 

si
z+
 

9E
ly
 

22
19
 

G
h
 

al
e 

pe
i 

ZS
 

Ln
ve
i(
2/
\)
 

ZO
IA
 

Q0
A 

y 
AA
WY
 

NO
IL
V7
0S
! 

So
l-
 

Ln
v2
i(
2/
l)
 

= 
ra
n 

20
1A
 

xL
z 

O0
0 

z
o
r
 

=
 

“
9
S
O
 

O
N
I
X
D
0
1
8
 

o
m
 

8
S
I
Y
 

<O
rl
d 

IN
0-
ON
AS
 

a
n
’
 

60
19
 

,Q
 

se
s 

in
o 

ic
 

Waa 
QN
AS
 

40
22
 

oe
s 

= 
N
S
 

el
y 

“
o
>
 

H
}
O
 

so
ld
 

0
A
 

90
A 

g 
O 

O 
S6
2+
 

a 

S62+ 

g3y¥ 

10lL 

yOVIE 

z 

65 





Paragraphs 

POC meiAgralte.. 25h oc. 7 ta tee 40 

Calibration: 

Puisenieng th 2 oes ene oa 606 
Uo kro. Jo dial soe oo he ee 60d 

Checking filament and B+ circuits for 

BOR UGS eee eis Se en Deusen eA ee 57 

“EEE OVTESEEg AGS YS 22 5 pe RRA 15 

Controls: 
EMOr Gl mua fee. eed sees es 17 

Pulse generator controls__.________- 18 

Description and data: 

Additional equipment required_-_____ 10 

Differences in models_-___________-_ ial 

Minorcomponentsee. sss ener. ae 8 

Cc CLT OC. Leyes ae ee eS re 5 

Pulse Generator AN/PPM-1________ if 

Purpose and use of equipment_-_____ 3 

EVUNOINIT CES PBTCS eee Se ae ee 9 

‘Dableoticomponentss=- 2222-42 6 

Technical characteristics__.-.-_---- 4 

Equipment performance checklist._-._-_- 39 

Final testing: 

(GCAO ne De ke pai ai ee aa a 64 

Test equipment required_~________-- 65 

Sines Peer en wher rs Nha aetna Sac 66 

MOnMssandereCOrGS2ase ce aoe. ee oe = 2 

PreneraLOrecautlOnss~ <2 oP 5s. ae ae Se 56 

Identification table of parts__-__------ App II 

Installation of pulse generator_______-_-- 14 

MRR AG TOPAUSGr 2 8 eet. se te 12 

Lubrication and weatherproofing: 

HOOT CAbLON Seer ease eee Ree ee 33 

Rustproofing and painting._-_____-- 35 

WCALHOrDroOln ge Mat has ass ec 34 

Maintenance, tropicalsoys.2.-24 2... 22. 34b 

Mamtenanceyswilltere= 2.22.0 -22 eos - 34c 

Wiethodsvof destruction2-=2 22 2. Sees 69 

Operation: 
Under unusual conditions: 

AT CULCECLIIN LCS =n emrrstaenes 24 

Deserticlimaiesses ae eeeeae 26 

General aimee eae oe ye aoe 23 

ULropicalaclimsates eats ss puauee oe 2 25 

Under usual conditions: 

Brecautionseseee so. eee ee 20 

MILAESIND motes eer eee Is kOe An 19 

SLOP DED @ tersneee eter a's | ene 22 

PLE VD CS sem Meer ners ben art ie taal Be AS 21 

PRONG ACI OF CLA Ol yea eee ices Lon Sree 5 

Preventive maintenance: 
WD CHNT ION mae ewe ot eee oe 28 

TESCO] Oy teaererere et lee mel fe et sg hae 31 

INDEX 
eee 

Page 

26 

aAammoenNrwmamwmoo oO 

25 

20 

20 

Paragraphs 

Preventive maintenance—Continued 

BOT pias teres, Seth atk as ek hrs Menta oe tue! 30 

INnterioneeses sates ete eee 32 

ALECKUIC UGGE Maco tian” Sacre gees 29 

Pools and materials = eee 27 

Repacking for shipment or limited storage_ 67 
Repairs: 

Apparatus adjustment_____________ 63 
Refinishing. 2 e¥s2 ene ee eee ee 62 

Regulated voltage adjustment_______ 60a 

Replacement of parts. .-..__=.2--.- 61 

Rustproofing and painting ________- 35 

Soulrees of fitters. = = ton Soe 60f 

Service upon receipt of used or recondi- 

tiOned equipment. 2 eee a. ee 16 

‘Lableof. components 22. seas aor 6 

Technical characteristics] 22 822225 2 4 

Test equipment: 

Pinal testing 52.9 te ei. See eee 65 

Troublekshootin caesar e ee 55 

Theory: 

Blockndia onanism beeen eee 40 

Feedthrough compensating stage ____ 51 

OUT OUEE CIN CUI Gs ese ate ery ee tere 52 

Pulserchippinescitcultsmae ss = 50 

Pulse forming thyratron_____-_-_--_- 48 

Pulse generating section____________ AT 

iRulsellensbhy circuits seme ee 46 

Pulse positioning circuits__.----___- 45 

Pulse terminating circuit___________ 49 

VECO MOU Vd Oa tO Ieee eee eee ee 43 

Star era Nal y slau wees Se oT 41 

Syne in amplifier and inverter_______ 42 

SWING: OWN CNC es Ba 44 

Tools and materials supplied____________ 27 

Trouble shooting: 

Field maintenance level: 

Additional information__---_-_- 60 

Ghar ieee oe ees re ee 59 

Checking filament and B+ cir- 

CUlCSMOr SH ORUSses sees es 57 

TED 9 GS See ee oe ee ee ly Ge 54 

General precautions__-----~----- 56 

Operationalitests: 2224 22> os 58 

Proceduress eos St eee 53 

Test equipment required _-_---_- 55 

Organizational maintenance level: 

Equipment performance checklist____ 39 

Oe) 012 Perapaete eC Stee hig et Sa ee oie a 36 

Using equipment performance check- 

ITS rca SPN ast On oe, BRM oy hn tee a I 38 

WiSta ans pec tion eee ade 37 

Uncrating, unpacking, and checking new 

13 equipmente=2=252——- apes SS se ee 

Page 

20 

23 

20 

20 

26 

36 

39 

12 

67 



[AG 412.41 (27 Mar 53)] 

By ORDER OF THE SECRETARY OF THE ARMY: 

M. B. RIDGWAY, 
General, United States Army, 

OFFICIAL: Chief of Staff. 

WM. E. BERGIN, 
Major General, United States Army, 

The Adjutant General. 

DISTRIBUTION: 
Active Army: 

Tech Sve (1); Tech Sve Bd (1); AFF Bd (ea Sve Test Sec) (1); AFF (5); AA Comd (2); OS 

Maj Comd (5); Base Comd (5); MDW (2); Log Comd (5); A (5); CHQ (2); FT (2); Sch (5) 

except 11 (25); PMS & T 11 (1); Gen Dep (2); Dep 11 (20) except Sig Sec, Gen Dep (10); 

Tng Div (2); POE (10), OSD (2); Lab 11 (5); Mil Dist (3); Field Maint Shops 11 (3); Two 

(2) copies to each of the following T/O & E’s: 11-107; 11-127A; 11-128; 11-500A, CA, CB, 

CC, CD; 11-587; 11-592; 11-597. 
NG: Same as Active Army except one copy to each unit. 
Army Reserve: Same as Active Army except one copy to each unit. 
For explanation of distribution formula, see SR 310—90-1. 

68 
U.S GOVERNMENT PRINTING OFFICE: 1953 





we 


