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SECTION 1 

GENERAL INFORMATION 

1-1. SCOPE 

a. This technical manual contains the 
operation and service instructions with 
parts list for Test Set, Telegraph AN/U GM-
8B(V), which will hereinafter, be referred 
to as the signal generator, is manufactured 
by TM Systems, Inc., Bridgeport, CT 
under Contract N00126-72-C-1551. 

b. This technical manual is in effect 
upon receipt. Extracts from this publication 
may be taken to facilitate the preparation of 
other Department of Defense publications. 

c. The unit contains either of three fox 
message assembly component boards as 
listed below: 

Serial No. P /N 

A1 - A107 36021120 

B1 - B270 36021220 

D1 - D122 36021120-2 

Reference Symbol 

1A1A1A12 

1A1A1A12-1 

1A1A1A12-2 

1-2. FUNCTIONAL DESCRIPTION 

The signal generator provides individual 
teletype signals comprised of steady mark, 
steady space, dot cycles (reversals), se
lected character (repeated), fox message, 
and a single telegraph word composed of 
any six selectable characters. These test 
signals are available at the discretion of 
the operator by manipulation of front panel 
controls and a rear mounted programmable 
board. Controlled amounts and types of 
distortion may be introduced, also at the 
discretion of the operator. 

ORIGINAL 

1-3. PHYSICAL DESCRIPTION 

a. The signal generator is supplied 
either as a portable unit in a carrying 
case or without a case for installation in 
a 19-inch rack. The signal generator 
aluminum drip-proof combination case 
has four rubber bumper feet on the bot
tom, and four dimpled feet on the rear. 
An access door on the rear of the case is 
used for connecting power cables. The 
combination case includes a removable 
front cover that has provisions for mount
ing the detachable power cable. A carry
ing handle is attached to the cover. 

b. Internal circuits are constructed 
on plug-in printed wiring boards and 
wired-in printed boards. The plug-in 
boards are interconnected through a 
harness board to the wired boards and 
circuits through harness assemblies. 

1-4. REFERENCE DATA 

Reference data for the signal generator 
are listed in Table 1-1. 

1-5. EQUIPMENT SUPPLIED 

Table 1-2 lists equipment supplied with 
the signal generator. 

1-6. EQUIPMENT REQUIRED BUT NOT 
SUPPLIED. 

Table 1-3 lists equipment required for 
various functions but not supplied with the 
signal generator. 

1-1 



Table 
1-1 

ITEM 

Output Test Patterns 

Modulation Rates 

Modes 

stop Pulse Lengths 

Character Release Modes 

Distortion Types 

Distortion Accuracy 

1-2 

NAVSIUPS 0967-378-4010 General Information 

TABLE 1-1. REFERENCE D ATA 

DESCRIPTION 

1. standard "FOX" message with 5-letter 
programmable field for station call 
letters. A 6th letter is factory pro
grammed for a figure command and may 
be reprogrammed for an additional call 
letter. Message configured for 5-unit 
ITA No. 2 Code (American version). 

2. steady mark 

3. steady space 

4. Reversals 

5. Selected repetitive character 

6. Teletype word, 6 characters 

External: 37. 5 to 2400 baud. 

Internal: 37.5, 45.5, 50, 56.8, 61.12, 74.2, 
and 75 baud (±1%). 

Synchronous and 5 level code Start/Stop 

1. 0, 1.42, and 2. 0 

1. Free running 

2. Single character, manual release 

1. Marking bias 

2. Spacing bias 

3. Switching Bias 

4. Marking end 

5. Spacing end 

Zero to 49 percent in 1 percen t s.teps at all 
rates. 
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ITEM 

TABLE 1-1. REFERENCE DATA (cont) 

DESCRIPTION 

Automatic Carriage Return/line feed Provides automatic carriage return and line 
feed after 72 characters when generating a 
selected character or a teletype word in 
start/ stop mode. 

Output Modes 

Output Jacks 

External Timing Input 

Polar: Internal low level ±6 volts (positive 
mark) 

Neutral: Isolated electronic switch (closed 
for mark) Internal loop supply 20 or 60 

milliamperes (rna) nominally 130 volts ±10 

percent. 
External neutral loop supply: 300 volts 
maximum, 20 or 60 rna. 
External polar supply : ±130 volts 
maximum, 20 or 60 rna. 

HIGH LEVEL OUTPUT: 
JJ104 per MIL-J-641, 
Schematic Jl. Tip is signal line, 
sleeve is signal ground. 

LOW LEVEL OUTPUT: Type JJ-103, per 
MIL J-641/3A, Schematic J2. Tip is 
signal line and sleeve is signal ground. 

Connects square wave ±6 volts at 200 x 

desired baud rate to EXT TIMING terminals. 

TABLE 1-2. EQUIPMENT SUPPLIED 

QTY NOMENCLATURE OVERALL DIMENSIONS 
PER VOLUME WEIGHT 

EQUIP NAME DESIGNATION HEIGHT WIDTH DEPTH (CU. FT) (LB) 

1 Test Set, AN/UGM-8B(V) 5 1/4 19 14 5/8 0.7 17 

Telegraph 

1 Case 6 9/16 20 1/8 16 1.1 10 

2 Technical NAVSHIPS 11 8 1/2 --- --- ---
Manual 0967-378-4010 
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PER 

EQUIP 

1 

1 

1 

1 

1 

1 

-
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TABL E 1-3. EQUIPMENTS AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED 

NOMENCLATURE 
EQUIPMENT 

NAME DESIGNATION REQUIRED USE CHARACTERISTICS 

Teleprinter AN/UCC-48 Troubleshooting and maintenance -----------------
procedures. 

' 

AC Voltmeter AN/USM-143 Maintenance procedures. 0- 300 vac, all: 3% 

Multimeter AN/PSM-4 Troubleshooting and maintenance 0 - 1-ooo vdc, all: 3% 
procedures. o - 5 00 ina all: 3% 

Counter AN/USM- 245 Maintenance procedures. 1 0Hz - 1.2 MHz, 
all 1 count 

Oscilloscope AN/USM-117 Troubleshooting and maintenance DC-5MHz 
procedures. 

Square Wave Generator Hewlett Packard Model Troubleshooting and maintenance 1 Hz - 1 MHz 
211B or equal procedures. 0 - +30 volts, 600 

ohms 

Loop Power Supplies Troubleshooting and maintenance 0- 130 vdc, 6 0  rna 
procedures. 

Signal Analyzer TS-2936/ AN-USM329 Troubleshooting and maintenance 2 %  accuracy 
procedures. 

" 
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SECTION 2 

INSTALLATION 

2-1. UNPACKING 

No special procedures are required to 
unpack the signal generator. 

2-2. SITE SELECTION AND 
INSTALLATION 

The signal generator when supplied in 
the case, is a portable unit of test equip
ment and requires no special siting or in
stallation. When the unit is supplied with
out a case, a 19-inch rack must be provided 
for mounting. The overall dimensions of 
the unit are shown in figures 2-1 and 2-2, in 
and out of the case, respectively. 

2-3. POWER REQUIREMENTS 

The test set requires a source of single
phase 115-volt 50-60 Hz power. Maximum 
Power consumption is 25 watts, operating 
on external current loops. 

2-4. INSPECTION AND AD.JUSTMENT 

a. VISUAL INSPECTION. Visually in
spect the signal generator for obvious signs 
of damage that may have occurred during 
shipment. Remove the signal generator 
from its case, by unscrewing the four front 
panel screws and the rear chassis holding 
screws, and check that all plug-in cards 
and components are securely in place. 

b. CALL LETTER PRO GRAMMING. 
The signal generator contains provisions for 
incorporating station call letters into the 
fox message. Provisions are made for six 
letters: the first five are supplied blank 
(spaces) and must be programmed by the 
operator while the sixth is prewired at the 
factory to provide a FIGURES command. 

ORIGINAL 

Refer to paragraph 4-2h, then program the 
station call letters as foijows: 

(1) Remove component board 1A1A13 
from the signal generator. 

(2) Refer to figure 3-2 for 5-unit 
alphabet and figures 4-6 and 4-6A for 
strapping data. 

( 3) Connect a wire between two ter
minals where marks are required. Leave 
terminals blank where spaces are required. 

(4) Replace component board 1A1A13, 
checking that it is securely in place. 

c. WORD PRO GRAMMING. The signal 
generator contains provisions for generating 
a programmable six-character word. The 
word board is located at the rear of the 
unit and is accessible through a rear panel. 
Plugs are provided for programming the 
board. Program the desired word as follows: 

(1) O pen rear panel to expose board, 
and remove cover plate. 

(2) Refer to figure 3-2 for 5-unit code 
and figures 4-7 and 4-8 for strapping 
positions. 

(3) Arrange plugs to provide the re
quired marks and spaces to implement the 
desired word. 

(4) Replace cover plate. 

d. M ARK POLARITY. The mark polar
ity in external polar operation is defined by 
the polar battery installation. For both in
ternal and external neutral operation, a 
mark is indicated by current flow and a 
space by no current flow. The polarity of 
the o utput jack may be reversed by use of the 
front panel LOOP POLARITY switch. 

2-1 
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SECTION 3 

OPERATION 

3-1. FUNCTIONAL OPERATION 

The signal generator provides a con
trolled telegraph test signal that is required 
to troubleshoot telegraph and data terminals 
together with associated equipment. 

3-2. OPERATOR AND TECHNICIAN 
REFERENCE DATA 

Definitions and examples of telegraph 
distortion and telegraphic alphabets are 
included for reference. Figure 3-1 shows 
the various types of distortion on a standard 
5-level start/ stop signal. The distortion 
errors shown are all approximately 25 per
cent. Figure 3-2 shows the 5-level Interna
tional Telegraph Alphabet Number 2 (Amer
ican Version). 

3-3. CONTROLS, INDICATORS, AND 
JACKS. 

The controls and indicators on the front 
and rear panels are shown in Figure 3-3 
and listed in Table 3-1. An (R) in Table 3-1 
represents the rear panel location of the 
control, indicator, or jack. 

3-4. POWER TURN-ON 

Power is applied to the generator by 
operating the POWER switch (12, Figure 
3-3) to its ON position. Check that POWER 
lamp (13) lights when the switch is set to 
its ON position. 

3-5. OPERATING PROCEDURES. 

The operation of the signal generator is 
dependent on the type of signal desired. The 
signal is determined by the setting of the 
signal generator front panel controls. The 
front panel controls, and their functional 
relationship to the output signal, are shown 
in Figure 3-4. The diagram is divided into 

ORIGINAL 

four selective functions that make up the 
output signal. These are: 

1 Select signal pattern 

2 Select signal characteristics 

3 Select distortion 

4 Select output 

NOTE 

The implied sequence and left-to
right flow shown infigure 3-4 is 
for illustrative purposes only. It 

does not r�prese'ht s·ignal flow. 
The controls may be set in any se
quence desired by the operator. 

a. SELECTION OF SIGNAL PATTERN. 
The SIGNAL PATTERN switch (21, figure 
3-3) selects the type of signal pattern. A s  
shown in figure 3-4, selection o f  steady 
space (STDY SP) or steady mark (STDY MK) 
signal routes these signals direct to the 
output circuit. Selection of CHARACTER 
involves the MARK/SPACE switches (7 
through 11, figure 3-3) which must be set 
to the desired mark-space arrangement for 
the desired character. The WORD position 
provides a programmed word as determined 
by the operator through the rear mounted 
word matrix programming board. The FOX 
MESSAGE position selects the fox message 
signal pattern. The REVERSALS position 
selects the mark-to-space reversal pattern. 

b. SELECTION OF SIGNAL CHARAC
TERISTICS. Four switches are involved in 
setting the general characteristics of the 
output signal: The RATE switch (4), the 
SYNC-START/STOP (Stop Length) switch 
(3), and the CHARACTER RELEASE switch 
(5) with the associated SINGLE CHARACTER 
switch ( 6). The RATE switch sets the baud 

3-1 
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TABLE 3-1. SIGNAL GENERATOR CONTROLS AND INDICATORS 

FIGURE 3-3 
INDEX NO. I CONTROL OR INDICATOR 

1 I LOOP CURRENT meter 

1A I LOOP ADJ control 

2 I DISTORTION SELECT switch 

3 I STOP LENGTH 
SYNC-START/STOP switch 

4 I RATE switch 

5 

6 

7 

8 

9 

10 

11  

12 

13 

CHARACTER RELEASE switch 

SINGLE CHARACTER 
pushbutton switch 

MARK/SPACE 1 switch 

I MARK/SPACE 2 switch 

I MARK/SPACE 3 switch 

I MARK/SPACE 4 switch 

I MARK/SPACE 5 switch 

I POWER switch 

I 
POWER indicator lamp 

FUNCTION 

Indicates loop current in milli
amperes (rna.) ( 100-0-100). 

Adjusts loop current within approx
imately 70 rna range. 

Selects type of distortion to be 
applied to the output signal. 

Selects synchronous or start/ stop 
mode. Also selects stop length 
in start/ stop mode. 

Selects internal baud rate from 
3 7. 5 to 7 5 baud or external timing. 

Selects character release operating 
mode. In SINGLE CHARACTER 
position, the output is released as 
as single characters, each time the 
SINGLE CHARACTER pushbutton 
switch (6) is pressed. In FREE 
RUN position, the output signal is 
continuous. 

Operates in conjunction with CHAR
ACTER RELEASE switch set to 
SINGLE CHARACTER position. 

One of a set of 5 switches. Sets 
first digit to either mark (up) or 
space (down). 

Sets second digit to mark or space. 

Sets third digit to mark or space. 

Sets fourth digit to mark or space. 

Sets fifth digit to mark or space. 

AC power switch for input power. 

Illuminates when ac power is 
applied to the pattern generator. 
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TABLE 3-1. SIGNAL GENEMTOR CONTROLS AND INDICATORS (cont) 

FIGURE 3-3 
INDEX NO. I CONTROL OR INDICATOR FUNCTION 

3-6 

14 I AC FUSES, 1 AMP 

15 I AC FUSES, 1 AMP 

16, 17 AC FUSES SPARE 

18 EXT TIMING binding posts 

19 OUTPUT-LOW level jack 

20 OUTPUT-HIGH level jack 

.21 SIGNAL PATTERN switch 

Fuses ac line 

Fuses ac line 

These are spare fuses for 14 
and 15. 

Input terminals for external 
timing signal. 

Connector for low level signals; 
parallel with rear panel jack. 

Connector for high level signals; 
parallel with rear panel jack. 

Selects type of output signal. In 

STDY /SP, the output consists of a 
continuous space signal. In STDY 
MK, the output consists of a con
tinuous mark signal. In CHAR, the 
output consists of a 5-unit charac
ter selected on the MARK/SPACE 
switches. In WORD, the output 
consists of a work programmed on 
the work matrix board. In FOX 
MESSAGE, the output consists of 
the SO-character fox message. In 
REVERSALS the output consists of 
alternate marks and spaces. 

22 I HIGH LEVEL OUTPUT MODE switch I Selects high level output mode. 
EXT POLAR position permits use 
of external batteries connected at 
rear of unit (29) and sets up loop 
for polar operation. EXT NEUT 
position sets up loop for dry con
tact operation. INT NEUT position 
provide loop current from internal 
loop supply. 

23 I PERCENT DISTORTION switch I Selects percent distortion in output 
test signal in units and tens levels 
of percent. 
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TABLE 3-1. SIGNAL GENERATOR CONTROLS AND INDICATORS (cont) 

FIGURE 3-3 
INDEX NO. I CONTROL OR INDICATOR 

24 I SIGNAL lamp 

25 I LOOP POLARITY switch 

26, I OUTPUT jacks 
26A(R) 

27 (R) EXT TIMING terminals 

28 (R) ' AC POWER INPUT connector 

29 (R) POLAR BATTERY INPUT 

30, 31(R)I Programming Jumpers 

32(R) LOOP FUSES 1/8 AMP 

33 (R) CHASSIS GND 

FU NCTION 

Glows steadily for steady mark, 
remains extinguished for steady 
space, or blinks for keyed signal. 

Selects jack polarity for output loop 
operation. For INT NEUT opera
tion + position provides a positive 
polarity on the output jack tip, with 
respect to the sleeve. For EXT 
POLAR + position, common battery 
terminal is connected to output jack 
sleeve. 

Permits connection to either RIG H 
or LOW output level; parallel with 
front panel jacks. 

Input connection for external timing 
signals parallel with front panel 
terminals. 

Input receptacle for externa l power 
application. 

Input receptacle for polar battery 
power. 

Jumpers for programming a de
sired word. Typical jumper 
positions are shown,. 30 represents 
the jumper position for providing a 
space while 31 represents the jum
per position for proViding a mark. 

Fuses for the loop keying relay, in 
the circuit on both internal and 
external loops. 

Ground terminal. 
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rate of the signal, by selecting either the 
internal timing generator or an external 
timing signal connected to the EXT TIMING 
terminals. The SYNC-START/STOP (Stop 
Length) switch selects either synchronous 
or start/ stop operation with three options on 
the stop length. The CHARACTER RELEASE 
switch provides two options on the method 
of signal transmission: 

(1) In the SINGLE CHAR position, a 
start/ stop signal is released one character 
at a time when the SINGLE CHARACTER 
switch is pressed. 

(2) In the FREE RUN position, the sig
nal (synchronous and start/stop) is contin
uous. 

c. SELECTION OF DISTORTION. The 
amount and type of distortion are selected 
on two switches. The DISTORTION SE
LECT switch (2) selects one of five types 
of distortion: mark-bias, space bias, 
switch bias� mark end, and space end. Re
fer to figure 3-1 for examples of these 
types of distortion. The distortion is se
lected on the PERCENT DISTORTION con
centric switch (23) which sets the amount 
in tens and unit. 

d. SELECTION OF OUTPUT CIRCUIT. 
The signal generator provides both high 
and low level outputs. The LOW LEVEL 
jack (19 and 26) provides a low-level polar 
output at ±6 volts established by an internal 
power supply. This jack and the corre
esponding jack at the rear of the signal 
generator should be used for low-level 
polar output connections. For high-level 
polar and neutral signals, the HIGH LEVEL 
jack (20 and 26A) should be used. With the 
HIGH LEVEL OUTPUT MODE switch (22) 
in the EXT POLAR position, the output sig
nal available at the HIGH LEVEL jack is a 
polar signal derived from external batteries 
up to ±130 volts 20 or 60 rna. The same 
signal is also available at the correspond
ing high level jack (26A) at the rear of the 
signal generator. With the HIGH LEVEL 
OUTPUT MODE switch in the INT NEUT 
position, the output signal drives an in
ternal electronic switch (closed for mark) 

ORIGINAL 

keying an internal 130V supply connected to 
the HIGH LEVEL jack. This jack and the 
corresponding jack at the rear of the signal 
generator should be used for all neutral 
outputs and high level polar outputs. With 
the HIGH LEVEL OUTPUT MODE switch in 
the EXT NEU,T position, the output signal 
available aJ �lie :IUGH.LEVEL jack is the dry 
contact ·keyifig of an external neutral loop 
voltage of up to 300 volts, 20 or 60 rna. 

(1) The SIGNAL lamp (24), shown in the 
output circuit, goes on whenever the output 
of the signal generator is at the mark level 
and goes off whenever the signal is at the 
space level. Hence, for a steady mark sig
nal, the lamp glows steadily. For a steady 
space signal, the lamp remains off. And, 
for keying signals, the lamp blinks on and 
off. 

3-6. OPERATING PRECAUTIONS 

The following operating precaution and 
warning are provided for use by the oper
ator. The external timing signal must be 
a square wave with a frequency 200 times 
the desired baud rate and an amplitude of 
±6 volts. 

WARNING 

To prevent a shock hazard, observe 
the following precautions when con
necting the signal generator to the 
signal loop. 

INTERNAL NEUTRAL AND POLAR 
OUTPUTS: Connect test cable to 
signal loop before connecting test 
cable to signal generator (generator 
provides loop voltage). 

EXTERNAL NEUTRAL OUTPUTS: 
Connect test cable to signal gener
ator before connecting test cable to 
signal loop (station provides loop 
voltage). 

3-7. OPERA TOR'S MAINTENANCE 

Maintenance required by the operator is 
limited to replacement of the lamps and 
fuses in the signal generator. 

3-9/3-10 



--
------------------------------------------------------------------�--------.-----, 

•
 



f 

( 

( 

Trouble Shooting NAVSHIPS 0967-378-4010 Paragraph 
4-1 

SECTION 4 

TROUBLE SHOOTING 

4-1. LOGICAL TROUBLESHOOTING 

This section contains information to aid 
in quickly and efficiently determining the 
cause of equipment malfunction. The infor
mation is given in order of over-all trouble
shooting technique, operational data, and 
troubleshooting data. 

a. SYMPTOM REGOGNITION. - This 
is the first step in the troubleshooting pro
cedure and is based on complete knowledge 
and understanding of the equipment oper
ating characteristics. All equipment 
troubles are not necessarily the direct re
sult of component failure. Therefore, a 
trouble in an equipment is not always easy 
to recognize since all conditions of less 
than peak performance are not always 
apparent. This type of equipment trouble is 
usually discovered while accomplishing 
preventive maintenance procedures. It is 
important that the "not so apparent" trou
bles, as well as the apparent troubles, be 
recognized. 

b. SYMPTOM ELABORATION. - After 
an equipment trouble has been recognized, 
all the available aids designed into the 
equipment should be used to elaborate, 
further, on the original trouble symptom. 
Use of front-panel controls and other 
built-in indicating or testing aids should 
provide better identification of the original 
trouble symptoms. Also, checking or 
otherwise manipulating the operating con
trols may eliminate the trouble. 

c. LISTING PROBABLE FAULTY 
FUNCTION. - The next step in logical 
trouble shooting is to formulate a number 
of logical choices as to the cause and 
likely location (functional section) of the 
trouble. The logical choices are mental 
decisions which are based on knowledge of 
the equipment operation, a full identifi
cation of the trouble symptom, and 

ORIGINAL 

information contained in this manual. The 
over-all functional description and its 
associated block diagram should be referred 
to when selecting possible faulty functional 
sections. 

d. LOCALIZING THE FAULTY FUNC
TION. - For the greatest efficiency in 
localizing trouble, the functional sections 
which have been selected by the logical 
choice method should be tested in an order 
that will require the least time. This re
quires a mental selection to determine 
which section to test first. The selection 
should be based on a further extension of 
the logical choice method. If the tests do 
not prove that functional section to be at 
fault, the next section should be tested, and 
so on until the faulty functional section is 
located. As aids in this process, this 
manual contains a functional description 
and a servicing block diagram. Also, 
where applicable, test data are supplied to 
augment the functional description and ser
vicing block diagram. 

e. LOCALIZING TROUBLE TO THE 
CIRCUIT. - After the faulty functional sec
tion has been isolated, it is often n ecessary 
to make additional logical choices as to 
which group of components or component 
(within the functional section) is at fault. 
Servicing schematic diagrams for each 
functional section provide the information 
needed to bracket and then isolate the faulty 
component. 

f. FAILURE ANALYSIS. -After the 
trouble has been located, but prior to per-
forming corrective action, the procedures 
followed up to this point should be reviewed 
to determine exactly why the fault affected 
the equipment in the manner it did. This 
review is usually necessary to make certain 
that the fault discovered is actually the 
cause of the malfunction, and not just the 
result of the malfunction. 

4-1 
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4-2. SIGNAL GENERATOR THEORY OF 
OPERATION. 

a. FUNCTIONAL BLOCK DIAGRAM. -
F1gure 4-1 shows the functional circuits and 
signal flow for the signal generator. The 
baud rate of the signal generator output is 
controlled by either the internal time base 
generator output frequency or the frequency 
of an external timing signal. The RATE 
switch selects the output frequency of the 
time base generator. The internal time 
base generator or external source supplies 
a timing signal, 200 times the baud rate, 
to the timing control circuitry. 

(1) The timing control circuit controls 
the mode of character release of the signal 
generator. The CHARACTER RELEASE 
switch determines the mode of operation by 
(a) allowing a continuous time base signal to 
feed the message generating circuits in 
FREE RUN, or (b) allowing the time base 
signal to feed through for the length of only 
one character when the SINGLE CHARAC
TER switch is pressed. The timing control 
output to the divide-by-100 counter is 100 
times the baud rate. 

(2) A divide-by-100 BCD counter pro
vides a baud rate output which is used as 
a clock signal for the bit counter. In addi
tion to the baud rate output, the divide-by-
100 counter supplies signals to the distor
tion trigger circuit which generate dis
tortion triggers for the signal processing 
circuit. Units and tens PERCENT DIS
TORTION switches select the percentage of 
bias or end distortion imposed on the output 
signal of the signal generator. 

(3) The bit counter gates the outputs of 
a binary counter to provide separate gating 
signals for each bit of the characters in the 
message. A character advance and stop 
mark enable signal are also generated at the 
end of each character. The gating signals 
for each charactP.r bit provide timing for 
the message-generating circuits. The 
character advance signal of the bit counter 
is a clock signal for the character counter, 
and the stop mark enable signal starts the 
generation of the stop mark in the stop 
mark circuit. 

4-2 

(4) The stop mark circuit restarts the 
counting sequence in the signal generator 
at the end of the §top mark. stop mark 
widths of 1. 0, 1. 42, and 2. 0 bits can be 
selected by the STOP LENGTH switch, 
which programs the gating in the stop mark 
circuit to restart the counting sequence after 
the proper stop mark length. 

(5) The stop mark circuit triggers the 
character reset circuit which resets the 
divide-by-100 and bit counters and produces 
the mark signal in the signal processing 
circuit. When in SINGLE CHARACTER 
mode, another signal from the stop mark 
circuit inhibits the timing control circuit 
after one character is generated. When the 
signal generator operates in the synchronous 
mode of transmission, the SYNC-START/ 
STOP switch disables the stop mark trigger 
circuit so that the signal generator counting 
sequence is continuous. 

( 6) The character gates the outputs of 
seven flip-flops to provide matrix address 
signals for the Fox message and call letter 
matrices. The combination of the character 
counter signals and bit gating signals from 
the bit counter make up a complete address 
for each bit in the characters of the message. 
The matrices are programmed so that each 
character bit location address contains a 
mark or space as required for the particular 
character of the message. The signals 
from the matrix output gates is the message 
without the stop mark. 

(7) The selected character generating 
circuit is programmed by the MARK-SPACE 
switches to produce a particular character. 
The MARK-SPACE switches cause a mark 
or space to occur at the bits of the character 
to provide the code for the particular char
acter. The bit gating signals from the bit 
counter release the mark or space signal 
at each bit of the selected character. A 
selected word generating circuit is pro
grammed by shorting straps inserted in the 
word card. The presence or absence of the 
straps cause marks and spaces to occur at 
the bits of the character for the word. The 
bit gating signals release the mark or space 
signal at each bit. For selected character 
and word signal pattern, 72 characters are 
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generated then two carriage returns and a 
line feed are produced. 

(8) A reversal signal, consisting of a 
squarewave at half the bit rate, uses an 
output of the bit counter. When reversals 
are selected by the OUTPUT switch, the 
squarewave is passed to the message select 
circuit and the stop mark circuit is disabled 
so that the squarewave is continuous. 

(9) The programmed word, call letter
Fox message, selected character, and 
reversal signals are applied to a message 
select circuit which permits passage of 
signal selected by the OUTPUT switch and 
applies it to the signal processing circuit. 
The OUTOUT switch also permits selection 
of a steady mark or steady space output, 
which is developed in the signal processing 
circuit. 

(10) In the signal processing circuit, 
the message signal is gated and delayed 
to add the stop mark, except for synchron
ous transmission, and any distortion se
lected by the PERCENT DISTORTION 
switches. 

(11) The output of the signal processing 
circuit feeds drivers in the output circuit 
which provide a low and high level output 

.at the front and rear panel jacks. There is 
a continuous polar low level output at the 
LOW LEVEL OUTPUT jack. The HIG H 
LEVEL OUTPUT switch selects polar or 
neutral output for the HIGH LEVEL OUT
PUT jack. 

(12) SERVICING BLOCK DIAGRAM. 
The following paragraphs clescribe the op
eration of the signal generator in detail. 
The servicing block diagram for the signal 
generator, figure 4-11, provides a logic 
diagram with sufficient detail to follow 
signal generator operation down to the func
tioning of individual integrated circuits and 
other piece parts. 

(13) On the servicing block diagram, 
the numbers beside the leads into the logic 
symbols indicate the pin numbers on the 
integrated circuit module. The circled 
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numbers with arrows to points in the circuit 
are the numbers of waveforms in the timing 
diagrams of figure 4-10. 

(14) The timing diagrams show signal 
relationships which will aid in trouble
shooting as well as following the description 
of signal generator operation. Each wave
form in the timing diagram has a number 
to the right of it; in the text, certain signals 
are identified by including their number on 
the timing diagram in parentheses ( ) • 

(15) In the text, the printed circuit cards 
are referred to as A2, A3, etc., omitting 
the 1A1 prefix. As an aid in troubleshooting, 
sets of signals that are fed to gating c ircuits 
are identified in the timing diagrams and on 
the servicing block diagrams. 

(16) The signal generator uses two types 
of flip-flops: A J-K type and a pulse trig
gered. Figure 4-2 shows the internal con
nections within the integrated circuit, each 
integrated circuit module contains two J-K 
flip-flops of the type shown. Reference to 
this diagram may be helpful in understanding 
the switching of the flip-flops. Table 4-1 is 
a truth table for the J-K flip-flops. 

Notes: 

1. NC = No change. 

2 • CS = Change sta�e. 

3. Logic 0 at s12 overrides J and K in
puts to provide high Q and low Q outputs. 

(1 7) The pulse-triggered flip -flop has 
an ac-coupled input to both the set and 
clear gates, which also require a logic 0 
enable input. The servicing block diagram 
shows the detail block diagram of these 
flip-flops. Table 4-2 is a truth table for 
the pulse-triggered flip-flops. 

b. TIME BASE GENERATOR. The time 
base generator provides 7 internal timing 
signals corresponding to the 7 baud rates on 
the RATE switch. Additional baud rate 
signals can be generated by connecting an 
external time base generator to the EXT 
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Figure 4-2. J-K Flip-Flops, Block Diagram 

TABLE 4-1. T RUTH TABLE FOR 
J-K FLIP-FLOPS 

INPUTS OUTPUTS 

J K Q Q I 
(5 or 9) I (3 or 11) (2 or 12) (6 or 8) 

1 0 1 0 

0 1 0 1 

I 
1 0 1 0 I 

I 
0 0 Ne Ne I 

1 1 es es 
�-��-

TIM ING terminals. In external mode RATE 
switch also enables A4Ie6N3, allowing the 
external timing signal from differential com
parator A15Ie2 to reach the timing control 
circuit through card connector A4-6. 

(1) The internal time base generator 
uses crystal-controlled oscillators and 
an eight stage binary counter to obtain the 
7 timing signals generated. Table 4-3 lists 
the frequencies, division ratios, and output 
gates for each of the 7 timing signals. The 
crystal-controlled oscillators on the A1 and 
A2 cards contain an oscillator stage, emitter 
follower, and driver stage. The driver 
output feeds through a NAND gate which some
what squares the oscillator output in addi
tion to gating the output to the divider on 
car d  A3. The RATE switch supplies Vee 
to only the oscillator being used and enables 
its output NAND, allowing the signal to be 
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fed to the divider on A3. The various divi
sion ratios for the oscillator signals are 
obtained by taking the output of various 
stages of the divider as well as the output 
of the last stage. Fignre 4-10A shows the 
relationships of the signals in the eight 
stage divider. 

(2) The 1. 92 MHz oscillator signal (1) 
enters card connector A3-2 to clock the first 
stage of the divider. This oscillator signal is 
used for three of the time base generator 
signals. The timing signals for the 37 0 5 
and 75 baud rates are obtained by taking the 
output of the eighth and seventh stages, 
respectively, of the divider. To obtain the 
50 baud rate timing signal, the 1. 92 MHz 
oscillator signal is divided by 192 (26 x 3) . 
This action is performed by resetting the 
last two divider stages to provide a divide
by-3 output as shown in figure 4-10 0 When 
the RATE switch is on the 50 position, 

A3Ie5N3 supplies an SD signal to flip-flop 
A3Ie4F1 at every third ep input from 
A3Ie3F2. 

(3) The 145.6 and 195.584 kHz oscil
lator signals enter card connector A3-14 to 
clock the fifth stage of the divider so that the 
input signal is divided by 16. The 118. 72 
kHz oscillator signal feeds through card 
connector A3-21 to clock the sixth divider 
stage giving an output signal divided by 8. 

(4) The 181.8 kHz oscillator is used to 
develop the 56.8 baud rate. The oscillator 
output is coupled through card connector 
terminal A3-14 to A3Ie3Fl. The counter 
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T ABLE 4-2. TRUTH TABLE FOR PULSE-TRIGGERED FLIP-FLOPS 

. 

INPUTS OUTPUTS 

. 

Table 
4-2 

S (pin 4) Pt1 (pin 5) C (pin 10) Pt2 pin 6) SD (pin 13) Cn {pin 1) Q (pin 3) Q (pin 11) 

1 X X 1 1 1 NC NC 

X 1 1 X 1 1 NC NC 

0 0 1 X 1 1 1 0 

0 0 X 1 1 1 1 0 

1 X 0 0 1 1 0 1 

X 1 0 0 1 1 0 1 

0 0 0 0 1 1 Indeterminate 

X X X X 0 1 1 0 

X X X X 1 0 0 1 

X X X X 0 0 1 1 

TABLE 4-3. TIME BASE GENERATOR OSCILLATOR FREQUENCIES A ND DIVISIONS 

BAUD RATE OSCILLATOR FREQUENCY DIVIDED BY OUTPUT GATE ON A 3  

37.5 1.92 MHz 28 IC5N2 

45.5 145.6 kHz 24 IC5N2 

50 1.92 MHz 26 
X 3 IC5N2 

56.8 18:;..8 kHz 24 IC5N2 

61.12 195.584 kHz 24 IC5N2 

74.2 118.720 kHz 2 IC5N2 

75 1.92 MHz 2 IC7N4 
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is clocked to produce output signal at 
A3IC5N2 that is divided by 16. 

(5) The time base generator output sig
nal (11) is 200 times the baud rate. This 
timing signal is fed to the timing control 
circuit through card connector A4-4. 

c. TIMING CONTROL CIRCUIT. The 
CHARACTER RELEASE switch programs 
the timing control circuit on card A4 to 
operate in one of two modes: free run or 
single character. Figure 4-3 shows the 
circuit configuration for the various modes 
of operation. 

(1) In the free run mode, flip-flop 
A4IC7 constantly enables timing signal gate 
A4I C6N1 because of the ground applied to 
the SD input of the flip-flop by the CHARAC
TER RELEASE switch. This allows the in
ternal or external time base signal to toggle 
flip-flop A4IC2F2 and to enable A4IC9N1 at 
every positive half cycle. 

(2) In the single character mode, the 
timing control circuit provides the master 
timing signal (14) for the length of one char
acter plus an extra half bit to allow for any 
distortion applied to the output message. 
Flip-flop A4IC7 enables NAND A4IC6N1, 
permitting the internal or external timing 
signal to pass. 

(3) In the SINGLE CHARACTER posi
tion, the CHARACTER RELEASE switch 
applies a high signal to the SD and CD inputs 
of A4IC7 so that the flip-flop is controlled 
by the combination of three signals: an 
inverted positive step signal (1 'Il from the 
SINGLE CHARACTER switch, M - the 
inverted output of the divide-by-100 counter 
(17), and a character end signal (18) from 
the stop mark circuit on card A6. When the 
SINGLE CHARACTER switch is pressed, a 
low signal is applied to A4IC7-5 (15) causing 
a high output at Q. This high Q (16) enables 
timing gate A4I C6N1 and feeds back to the 
set input gate, disabling it. The Q output 
remains high as long as no clear signal 
reaches the flip-flop. When the SINGLE 
CHARACTER switch sets flip-flop A4IC7, 
the M and character end signals to the 
clear input gate are high so that no clear 
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signal can reach the flip-flop. The M signal 
goes low on every bit, but the character end 
signal remains high to inhibit the clear input 
gate. After one character is generated, the 
character end signal goes low to enable the 
clear input gate of A4IC7. However, at this 
point the M signal is high until half a bit 
later when it goes low to clear the flip-flop 
and disable timing tate A4IC6N1. While 
timing gate A4IC6N1 is enabled, the time 
base generator signal (llA) is divided by 2, 
as in the free run mode, to supply a times-
100 master timing signal to the divide-by-
100 counter. 

d. Divide-by-100 Counter. The divide
by-100 counter is a binary coded decimal 
(BCD) counter consisting of two four-stage 
decade counters - a units and a tens in 
series. The units counter is on A5; the tens 
counter on A 7. The outputs of each stage of 
the decade counters are gated so that the 
decade counters divide their input signal by 
10. The counter outputs which are gated to 
control the count are listed in table 4-4. 
Figure 4-10D shows the output waveforms 
and timing in the two decade counters. The 
output of the tens counter, the M (or M) 
signal (19), clocks the bit counter and con
trols switching in the timing control and 
signal processing circuits. The outputs of 
all stages of the two decade counters are 
supplied to the distortion trigger circuit 
which provides the distortion trigger for the 
signal processing circuit on the AS card. 

e Bit Counter. The bit counter on card 
A10 consists of a four stage binary counter 
and NAND gates which generate bit gating 
pulses, the stop circuit enable signal, and 
the character advance signal. The bit-gating 
pulses are produced by gating the output of 
the four stage counter, and are used to time 
the message generating circuits. The stop 
circuit enable signal and character advance 
signals occur at the end of each character to 
initiate stop mark generation and to clock the 
character counter. The following descrip
tion covers bit counter operation in the 
start/stop mode of transmission; refer to 
paragraph 4-2n for differences during syn
chronous transmission. 

(1) The bit counter operates by gating 
bit pulse 6, for 5-level code. This pulse 
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TABLE 4-4. BCD COUNTER 
GATE INPUTS 

INPUTS 

GATE E E G G H if 

A5IC1Nl X X 

A5IC1N2 X 

A5IC6Nl X X 

A5IC1N4 X 

A5IC1N3 X X 

A5IC6N2 X X 

A5IC6N3 X 

A5IC6N4 X 

J J K K L L 

A7IC1Nl X X 

A7IC1N2 X 

A7IC6Nl X X 

A7IC1N4 X 

A7IC1N3 
. 

X X 

A7IC6N2 X X 

A7IC6N3 X 

A7IC6N4 X 

I' I 

X 

X 

X 

M 

X 

X 

X 

acts as the stop enable pulse and thus initi
ates the bit counter reset process as de
scribed below. 

(2) Flip-flops A101C1Fl and A101C7F2 
are connected as an up-counter, producing 
a normal counting sequence up to point Z as 
shown in figure 4-10E. The output of the 
divide--by-100 divider, M, which is at the 
bit rate, toggles the first bit counter flip
flop A10IC1Fl. NANDs AlOIC6N2 through 
A10IC5N1 receive the counter outputs re
quired to produce the five bit gating pulses 
(36-40) and the stop circuit enable signal 
(41), as shown in figure 4-10E. Table 4-5 
lists the counter signals gated by the NANDs 
to produce the bit gating pulses and stop 
circuit enable signals. 

4-10 

(3) NAND A10IC5N1 takes counts AA, 
BB, CC and DD to produce a pulse starting 
on the sixth bit. NAND A101C10N2 is en
abled to pass this pulse on the sixth bit. 
This inhibit pulse (42) prevents subsequent 
clock pulses from toggling A101C1Fl. As a 
result, at point Z (figure 4-10E) the M sig-
nal does not set A101C1F1. The inhibit 
pulse is inverted by A101C8N1 (42), remov-
ing the SD signal from stop circuit flip-flops 
A61C4F1 and F2 and arming the inputs of 
A61C4F1 to allow it to toggle at the next 
negative transition of the M signal. The 
negative transition of the EE output of 
A61C4F1 toggles A61C4F2. 

(4) At time t9 (figure 4-lOE) the inhibit 
pulse ( 42) in the bit counter is still low. At 
this point A61 C3N3 receiving EE and FF 
signals enables, passing a negative transi
tion to A61C1N3 (45). This stop mark trigger 
signal (45) is inverted and applied to the SD 
inputs of the bit counter flip-flops, causing 
all four flip-flops to set at time t9. NAND 
A6IC3N3 is thus inhibited, having remained 
enabled only long enough for its output to 

·� 

.. 

take effect, and the SD inputs are removed 
.�), from flip-flops A10IC1F1 through A10IC7F2. . .. • 

Since the inhibit oulse (42) went high when 
the sixth bit pulse (41) returned to a low, 
flip-flop A10IC1F1 is now armed to change 
state at time t1o. 

(5) From time t1o the bit counter goes 
through the sequence, providing the five bit 
gating pulses and stop circuit enable signal. 
The five bit gating pulses (36-40), applied 
to the message and character generating 
circuits, are each one bit wide and corre
spond to successive bits in the character 
code. The sixth bit pulse (41) is one bit 
wide plus the width of the stop mark. 

( 6) A character advance signal is pro
duced by inverting the stop circuit enable 
signal (41); this pulse occurs once each 
character and is used to clock the character 
counter. At the end of each character, the 
stop circuit enable signal enables the stop 
mark generation circuit which determines 
the length of the stop mark in the output 
message. 
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TABLE 4-5. BIT COUNTER GATE INPUTS 

INPUTS ' 
A10 

I 
I 

GATE AA AA BB BB cc cc DD DD 

IC6N2 X X X X 
I 

IC4N2 X X X x] 

IC4N1 X X X X .  

IC3N1 X X X X 

IC2N2 X X X X 

IC5N1 X X X X 

IC5N2 X X X X 

IC3N2 X X X X 

IC6N1 X X X X 

f. STOP MARK CIRCUIT. The stop 
mark circuit on A6 and A4 generates three 
trigger signals which produce a stop mark 
of either 1. 0, 1. 42, or 2. 0 bits duration in 
the output message. These 3 signals are 
divide-by-100 and bit counter set signals, 
and stop and set/ clear signals for the signal 
processing circuit. A character end signal 
for the timing control circuit is also gen
erated. In synchronous operation the stop 
mark circuit is disabled as described in 
paragraph 4-2n. 

I 

(1) In the description of the bit counter, 
the generation of the EE and FF signals in 
the stop mark circuit was described in re
lation to the bit counter set signal. That 
description was for a stop mark of 2. 0 bits 
duration. The following paragraphs de
scribe the generation of stop mark signals 
for the 1. 0 and 1. 42, bit stop marks. Fig
ure 4-4 is a simplified schematic of the 
stop mark circuit. Figure 4-10F shows the 
timing of the signals in the stop mark cir
cuit. For a stop mark of 1. 0 bit, A6IC7N3 
is enabled and A6IC3N1 is disabled. The 
output of A6IC2N6, which is EE and FF, is 
the only signal affecting the bit counter set 
signal (45) out of A6IC1N3. As shown in 
figure 4-10F, the bit counter set signal, a 
high, is produced after one complete cycle 
of the M signal - one bit. This set signal is 
inverted and applied to the SD inputs of the 
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bit counter flip-flops. The effects of the bit 
counter set signal were described in the 
section on the bit counter. 

('fk Sin� the divide-by-100 counter pro
duces· fbo counts during each bit, triggers 
for a 1.42 brt stop mark are produced by 
gating divide-by-100 counter signals, which 
causes the counter to resta.rt on the 42nd and 
50th counts. By setting the divide-by-100 
counter to restart, the M signal which clocks 
the stop mark flip-flops is set to change the 
outputs of flip-flops A61 C4F1 and F2. 
Changing the outputs of A61C4F1 and F2 
produces the bit counter set signal (45) and 
the signals for the signal processing circuit 
at the proper time after the last character 
bit. See Figure 5-12. 

(3) NAND A6IC5N1 receives the J, K, 

L, and M signals from the divide-by-100 
counter, producing a low output (51) during 
counts 40 to 50 of the divide-b y-100 counter. 
The inverted output of A6IC5N1 is used for 
only the 1. 42, stop mark. 

(4) When 1.42 is selected by the STOP 
LENGTH switch, NAND A6IC1N4 is enabled, 
gating the E signal of the divide-by-100 
counter. The output of A6IC1N4 (52) is dot
ANDed with the signal from A61C2N2 and 
applied to A61 C3N1, along with the output of 
A6IC2N6 and an enable signal from STOP 
LENGTH switch. As shown in figure 4-10F, 
the output of A6IC1N4 (52) goes high on the 
41st count of the divide-by-100 counter. 
This signal produces a negative pulse at 
A6IC3N1 (54A) which fires single-shot 
A61C6. The output (55A) of A6IC6 sets the 
divide-by-100 counter, clearing flip-flop 
A6IC4F2. Clearing A6IC4F2 causes the Q 
output (56A) to go high at count 41. 

(5) The divide-by-100 counter set sig
nal from A6IC6 occurs on count 41 and is 
over by the time the next times-100 clock 
pulse is applied to the first stage of the 
counter. This next times-100 clock pulse 
clears the divide-by-100 counter so the M 
signal (19) goes negative on count 42. This 
transition of the M signal does two things: 
(a) sets flip-flop A4IC2F1 and (b) clears 
flip-flop A6IC4F1. 
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(6) The M signal sets flip-flop A4IC2F1 
through the SD input _9n count 42. When the 
flip-flop is set, the Q output goes low, firing 
single-shot A4IC5. The negative going 0 
output (57 A) of A4IC5 is applied to NAND 
A6IC1N3. The output of A6IC1N3, the bit 
counter set signal, is a positive pulse on 
count 42. Setting the bit counter removes 
the stop circuit enable signal (41) is de
scribed in the section on the bit counter. 

(7) Just before the stop enable signal 
is removed, the negative transition of the 
M Signal on count 42 clears A6IC4Fl so that 
there is a short negative pulse at the E E  
output. C learing A6IC4F1 on coilllt 42 also 
caused A6IC4F2 to be set. 

(8) The character end signal (18), 
which is used by the timing control circuit 
in the SINGLE CHARACTER mode, is gen
erated by NAND A6IC1N1. NAND A6IC1Nl 
gates the EE and FF signals to produce a 
negative going transition used as the single 
character release circuit on A4. Figure 
4-10F shows that the character end signal 
occurs at the time the stop circuit enable 
signal (41) goes high, regardless of the 
setting on the STOP LENGTH switch. 

(9) A stop signal output at A6-21, ap
plied to the signal processing circuit on AS, 
uses the outputs (18 and 53) of A6IC1N1 and 
A6IC1N2. For the 1. 0 bit stop mark, 
A6IC7N1 is enabled to provide a positive 
going transition at the end of the 1. 0 bit stop 
mark. For 1. 42, and 2. 0 bit stop marks, 
A6IC7N4 is enabled to provide a positive 
transition after one bit because of the output 
of A6IC1N2. 

g. CHARACTER COUNTER. The char
acter counter, on A14 and A9, is clocked by 
the character advance signal (same as 42) 
from the bit counter so that it counts once 
for each complete cycle of the bit counter. 
The character counter operates in one of 
three modes: (1) a message mode, in which 
it counts 80 characters and resets, and (2) 
a selected character mode, or (3) word 
mode in which it counts 75 characters (72 
character, 2 carriage returns and line 
feed). 

ORIGINAL 

(1) In the message mode the counter, 
made up of seven flip-flops, acts as a 
natural binary or chain up-counter as shown 
in figure 4-10G. NAND A9IC1N1 receives 
counter outputs JJ, KK, LL, and MM, 
A9IC3N4 inverts the resulting output (see 
figure 4-10H, no. 6S) which is applied to 
NAND A14IC10N2 along with counter outputs 
GG, HH, and II and an enable signal from 
the SIGNAL PATTERN switch. The output 
(74) of A15IC10N2 (binary 1001111, decimal 
79) is double inverted through A14IC5N1 and 
parallel NANDs A14IC9N6 and A14IC5N3 to 
become the set direct pulse (74) for the char
acter counter flip-flops. Figure 4-101 shows 
the timing of the set direct pulse. The set 
direct pulse sets all seven counter stages on 
the 79th count. The 80th character advance 
signal toggles the first stage, clearing the 
character counter to begin a new counting 
sequence. 

(2) As shown in figure 4-10I, NANDs 
A14IC6N2 and N3 produce pulse (84 and 86) 
for counts 79 through 2 and 2 through 5, 
respectively. The inversions of these 
pulses control A14IC5N2 so that there is a 
positive pulse output (88) from count 79 
through count 5. This positive pulse is in
verted (89) by A14IC9N5 and is applied to 
A15IC4N1 to inhibit the output of the memory 
unit while the output of the call letter matrix 
is being used. 

(3) In the selected character or word 
mode, the character counter is changed to 
two counters. The first three stages are 
made into a divide by six counter and the 
next four into a divide by 12 counter. After 
a count of 72 characters three special char
acters are generated, which are two carriage 
returns and a line feed. 

(4) The character counter generates 
two sets of matrix address signals: one set 
for the Fox message memory unit, A12IC1, 
and another set for the call letter matrix. 
Character counter outputs GG through MM 
(59-65) are applied directly to the memory 
unit inputs as part of the address for the 
characters of the Fox message. 

(5) The call letter matrix requires 
separate character wide pulses for each 

4-13 
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of its six characters. These character wide 
pulses (87-83) are produced by gating the 
outputs of the character counter as shown 
in figure 4-1 0I. When the SIGNAL PATTERN 
switch is in CHARACTER, NANDs A91 C3N1 
and N2 are disabled and provide a positive 
signal to the character pulse gating NANDs 
(A1 41C1, 1 C2, and 1 C7). By applying this 
constant positive signal, the gating NANDs 
are controlled by only the outputs of the 
GG, HH, and II flip-flops. 

(6) For call letter generation, NANDs 
A91 C3 N1 and N2 are enabled to gate the 
outputs of the JJ, KK, LL, and MM flip
flops. The character pulse gating NANDs 
provide six successive character wide 
pulses to the call letter matrix with every 
cycle of the character counter (every 80 
characters). 

(7) Fox Message Generation. A mem
ory circuit is preprogrammed to produce 
the Fox message. The required characters 

are stored at sequential addreises that re
quire only a straight binary count input. A 
second, programmable, matrix produces local 
call letters, which are inserted into blanks 
left in the Fox message. 

( 8) The GG through MM outputs of the 
character counter are applied to the address 
inputs of memory unit A1 2IC1 . As the count 
progresses, each count enters the address 
portion of the memory unit and produces a 
binary-coded character. Table 4-6 sum
marizes the input-output relationship of the 
memory unit. The first column shows the 
alphabet character ultimately fed into the 
tele-typewriter. The second column shows 
the count that is applied to the address por
tion of the unit. The third column shows 
the binary-coded output. The five character 
bits correspond to the alphabet portion of 
the standard five-unit start-stop teletype
writer code; for example, binary 1 01 00 is 
equivalent to the letter "S". 

T ABLE 4-6. MEMORY UNIT BIT PATTERNS 

ADDRESS INPUTS OUTPUTS 

ALPHABET '<:ti C'\1 eo 

CHARACTER 
eo � ,..-j 00 '<:ti 

� 
,..-j 

B1 B2 B3 B4 B5 < <e: < <e: <e: < 

Cr 1 0 0 0 0 1 1 0 0 0 1 0 

Cr 1 0 0 0 1 0 0 0 0 0 1 0 

Lf 1 0 0 0 1 0 1 0 1 0 0 0 

Lt 1 0 0 0 1 1 0 1 1 1 1 1 

T 1 0 0 0 1 1 1 0 0 0 0 1 

E 1 0 0 1 0 0 0 1 0 0 0 0 

s 1 0 0 1 0 0 1 1 0 1 0 0 

T 1 0 0 1 0 1 0 0 0 0 0 1 

Sp 1 0 0 1 0 1 1 0 0 1 0 0 

D 1 0 0 1 1 0 0 1 0 0 1 0 
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TABLE 4-6. MEMORY UNIT BIT PATTERNS (cont) 

ADDRESS INPUTS O UT PUTS 

ALPHAB ET ""' <:'1 tO 
tO C"':: � 00 

� 
<:'1 � 

C HARACTER < < < < < < B1 B2 B3 B 4 

E 1 0 0 1 1 0 1 1 0 0 0 

Sp 1 0 0 1 1 1 0 0 0 1 0 

I 
1 1 1 1 1 1 1 0 0 0 0 

<U 0 0 0 0 0 0 0 0 0 0 0 -
� 

� 
0 0 0 0 0 0 1 0 0 0 0 

� 0 0 0 0 0 1 0 0 0 0 0 
bll 
0 
� 

Pol 0 0 0 0 0 1 1 0 0 0 0 

1 0 0 0 0 1 0 0 0 0 0 0 

Lt 0 0 0 0 1 0 1 1 1 1 1 

( Sp 0 0 0 0 1 1 0 0 0 1 0 

Sp 0 0 0 0 1 1 1 0 0 1 0 

Sp 0 0 0 1 0 0 0 0 0 1 0 

Sp 0 0 0 1 0 0 1 0 0 1 0 

Lt 0 0 0 1 0 1 0 1 1 1 1 

T 0 0 0 1 0 1 1 0 0 0 0 

H 0 0 0 1 1 0 0 0 0 1 0 

E 0 0 0 1 1 0 1 1 0 0 0 

Sp 0 0 0 1 1 1 0 0 0 1 0 

Q 0 0 0 1 1 1 1 1 1 1 0 

u 0 0 1 0 0 0 0 1 1 1 0 

I 0 0 1 0 0 0 1 0 1 1 0 

c 0 0 1 0 0 1 0 0 1 1 1 

l _....___ - --- ----
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0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

1 

1 

. 1 

0 

0 

1 

0 

0 

0 
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TABLE 4-6. MEMORY UNIT BIT PATTERNS (cont} 

ADDRESS INPUTS OUTPUTS ,... 

ALPHABET � c:-:1 c.o 

CHARACTER 
c.o M ..-i 00 � 

� 
..-i 

B1 B2 B3 < < -<: -<: < -<: 

K 0 0 1 0 0 1 1 1 1 1 

Sp 0 0 1 0 1 0 0 0 0 1 

B 0 0 1 0 1 0 1 1 0 0 

R 0 0 1 0 1 1 0 0 1 0 

0 0 0 1 0 1 1 1 0 0 0 

w 0 0 1 1 0 0 0 1 1 0 

N 0 0 1 1 0 0 1 0 0 1 

Sp 0 0 1 1 0 1 0 0 0 1 

F 0 0 1 1 0 1 1 1 0 1 

0 0 0 1 1 1 0 0 0 0 0 

X 0 0 1 1 1 0 1 1 0 1 

Sp 0 0 1 1 1 1 0 0 0 1 

J 0 0 1 1 1 1 1 1 1 0 

u 0 1 0 0 0 0 0 1 1 1 

M 0 1 0 0 0 0 1 0 0 1 

p 0 1 0 0 0 1 0 0 1 1 

s 0 1 0 0 0 1 1 1 0 1 

Sp 0 1 0 0 1 0 0 0 0 1 

0 0 1 0 0 1 0 1 0 0 0 

v 0 1 0 0 1 1 0 0 1 1 

E 0 1 0 0 1 1 1 1 0 0 

R 0 1 0 1 0 0 0 0 1 0 

Trouble Shooting 

�� 

B4 B5 
� 

1 0 

0 0 � 

1 1 

1 0 

1 1 

0 1 

1 0 

0 0 

1 0 

1 1 "")' " 

1 1 

0 0 

1 0 

0 0 

1 1 

0 1 

0 0 

0 0 

1 1 

1 1 

0 0 

1 0 

� 
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TABLE 4-6. MEMORY UNIT BIT PATTERNS (cont) 

AD DRESS INPUTS OUTPUTS 

ALPHABET -.:li <='� � 
� CV';l .-I C() -.:li 

� 
.-I 

CHARACTER < < < < < < B1 B2 B3 B4 

Sp 0 1 0 1 0 0 1 0 0 1 0 

T 0 1 0 1 0 1 0 0 0 0 0 

H 0 1 0 1 0 1 1 0 0 1 0 

E 0 1 0 1 1 0 0 1 0 0 0 

Sp 0 1 0 1 1 0 1 0 0 1 0 

L 0 1 0 1 1 1 0 0 1 0 0 

A 0 1 0 1 1 1 1 1 1 0 0 

z 0 1 1 0 0 0 0 1 0 0 0 

y 0 1 1 0 0 0 1 1 0 1 0 

( Sp 0 1 1 0 0 1 0 0 0 1 0 

D 0 1 1 0 0 1 1 1 0 0 1 

0 0 1 1 0 1 0 0 0 0 0 1 

G 0 1 1 0 1 0 1 0 1 0 1 

Fg 0 1 1 0 1 1 0 1 1 0 1 

0 1 1 0 1 1 1 0 0 1 1 

Sp 0 1 1 1 0 0 0 0 0 1 0 

1 0 1 1 1 0 0 1 1 1 1 0 

2 0 1 1 1 0 1 0 1 1 0 0 

3 0 1 1 1 0 1 1 1 0 0 0 

4 0 1 1 1 1 0 0 0 1 0 1 

5 0 1 1 1 1 0 1 0 0 0 0 

6 0 1 1 1 1 1 0 1 0 1 0 

( 
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0 

1 

1 

0 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

1 

0 

1 

1 

0 

0 

1 

1 
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TABLE 4:-G. MEMORY Ul\i!T BIT PATTERNS (cont) 

ADDRESS INPUTS OUTPUTS 
! I 

ALPHABE T � C\1 <:.0 
<:.0 ct:l r-i 00 

CHARACTER � � � � 

7 0 1 1 1 

8 1 0 0 0 

9 1 0 0 0 

0 1 I 0 0 0 

NOTE 

Either of three fox message assem
blies are used in the Signal Gener
ator. Units with serial numbers A1 
through A107 contain assembly A12 
with part number 36021120. The 
operation of this assembly is dis
cussed in paragraph (9a). Units 
with serial numbers B1 through B270 
contain assembly A12 with part 
number 36021220. The operation 
of this assembly is discussed in 
paragraph (9b). Units with serial 
numbers D1 through D122 contain 
assembly A12 with part number 
36021120-2. The operation of this 
assembly is discussed in paragraph 
(9c). 

� 
� 

1 

0 

0 

0 

(9a) (Part Number 36021120) Address 
inputs develop the output bits, indicated in 
Table 4-6, at terminals 7 through 11 of 
A12IC1. Each of these discrete output sig
nals is applied to one output of a two-input 
NAND gate. The marks and spaces for each 
character are present at pins 7 through 11 
of A12IC1 for a period, the length of which 
is six bits plus the stop mark. Address 
read (A/R) pulses applied to the memory 
unit help maintain the memory output signal 
at the input of the NAND gates for the re
quired time period. Therefore, at the 
proper bit time, a particular NAND gate is 

4-18 

C\1 r-i 
� � B1 B2 B3 B4 B5 

1 1 1 1 1 0 0 

0 0 () 1 1 0 0 

0 1 0 0 0 1 1 

1 0 0 1 1 0 1 

---

enabled by a bit gating pulse from the bit 
counter; the NAND gate then passes the 
output from the memory. The output sig
nals are inverted to provide a pulse train 
(97) reflecting the character mark and space 
code as shown in figure 4-10J. 

(9b) (Part Number 36021220) Address 
inputs develop the output bits, indicated in 
Table 4-6 at terminals 7 through 11 of 
A12JC1. Each of these discrete output sig
nals is applied to one input of a two-input 
NAND gate. The marks and spaces for 
each character are present at pins 7 
through 11 of A12IC1 for a period equal to 
six bits plus the stop mark. Address read 
(A/R) pulses applied to the memory help 
maintain the memory output signal at the 
input of the NAND gates during the required 
time period. Therefore, at the proper bit 
time, a particular NAND gate is enabled by 
a bit gating pulse from the bit counter; the 
NAND gate the passes the memory output 
signal to output flip-flop A12IC5. A/R 
pulses applied through monostables A12IC7 
and A12IC6 synchronize output flip-flop 
A12IC5 to the memory. The resulting output 
signal is a pulse train that reflects the mark
space code of a character (97 A) generated 
by the memory, which is delayed with re
spect to the internal timing. 

(9c) (Part Number 36021120-2) Address 
inputs develop the output bits, indicated in 
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Table 4-6, at terminals 4 through 8 of 
A12IC1. Each of these discrete output sig
nals is applied to one input of a two-input 
NAND gate. The marks and spaces for each 
character are present at pins 4 through 8 of 
A12IC 1 for a period, the length of which is 
six bits plus the stop mark. Therefore, at 
the proper bit time, a particular NAND gate 
is enabled by a bit gating pulse from the bit 
counter; the NAND gate then passes the out
put from the memory. The output signals 
are inverted to provide a pulse train (97) 
reflecting the character mark and space 
code as shown in figure 4-10J. 

h. CALL LETTER GENERATION. The 
station call letters are a part of the Fox 
Message output. These call letters are 
locally programmed on the matrix of card 
A13. As shown in table 4-6, the program
mable characters are spaces in the memory 
unit A12IC1. During these characters the 
five call letters and a "figure" command are 
generated by the call letter matrix. 

(1) The character counter generates 
six character-wide matrix address signals 
for the call letter matrix as described in 
paragraph 4-2g. A character-wide signal 
is applied to one of the six columns of the 
matrix for the length of six bits plus the 
stop mark length. During this time the 
marks and spaces for each character are 
present at the matrix outputs which are ap
plied to separate NAND gates. The bit 
gating signals from the bit counter enable 
the output gates to release the hits of each 
character at the proper time, the same as 
for memory unit A12IC1. 

(2) To program the five call letters on 
the call letter matrix (see figure 4-6), diode 
connections must be made between the diodes 
on the lines designated by numerals 1 through 
5 and the vertical lines designated by letters 
A through F. Each terminal pair that is 
connected produces a mark for the position 
in the character location. For example, if 
it is desired to generate "FOX" as call 
letters, the letters are converted to the 
mark-space code. This action transcribes 
F to M-S-M-M-S, 0 to S-S-S-M-M, and X 
to M-S-M-M-M as shown in figure 3-2 and 

ORIGINAL 

table 4-6. For each mark indicated, the 
respective diode terminal must be connected 
to the letter designated line as shown in fig
ures 4-5 and 4-6. The call letter matrix 
also includes a figure command, which is 
factory programmed in the sixth row F. 

CD 
c 

H ® 
A 

R 0 
A 

c 0 
T 

E ® 
R 

s ® 

81 T S 

3 • 4 • 5 

Figure 4-5. Programming Call 
Letter Matrix 

This may be reprogrammed if a sixth char
acter is required by th� call letters. The 
output of five call letters and the figure 
command is applied to message select gate 
A15IC4N1, which is enabled by the MESSAGE 
position of the OUTPUT switch. 

i. SELECTED CHARACTER GENERA
TION. The front panel MARK-SPACE 
switches allow programming a character 
which is continuously repeated. The circuit 
generating the selected character is on card 
A12. 

(1) Five NANDS on All are connected 
to one of the five MARK-SPACE switches 
with the five bit-gating pulses applied to the 
corresponding NANDs. By setting a switch 
to SPACE, a positive signal is applied to the 
corresponding NAND so that when the bit
gating pulse occurs the NAND output goes 
low. A positive mark is the output at A12-21 
after inversion by A11IC3N1. If the switch 
is in MARK the corresponding NAND retains 
a high output during the bit-gating pulse ap
plied to it so that a low-space-output-is at 
All-21. 
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j. REVERSALS GENERATION. A 
reversal signal, consisting of a squarewave 
signal at half the bit rate, is provided when 
the OUTPUT switch is in REVERSAL. The 
reversal signal is taken from the AA signal 
(32) of the bit counter and is gated by NAND 
A131C2N1. The inverted AA signal from 
A131C2N1 is applied to message select gate 
A151C4N2 and passed to the signal process
ing circuit on AS. The OUTPUT switch also 
enables A101C10N1 and A61C7N2. NAND 
A101C10N1 gates the eight bit pulse which 
sets the bit counter through A61C7N2 and 

A61C6N3. Since the bit counter is set on 
an even number of counts, the AA signal is 

A 
8 

c 

D 

E 
F 

2 3 4 

a constant squarewave. 
' 

k. WORD GENERATION. A 6-character 
programmed word is generated in the same 
manner as call letter generation, except 
that the format is 72 continuous characters, 
two carriage returns and a line feed. The 
word is programmed by placement of short
ing bars in a word matrix board using the 
character code of figure 3-2. See figures 
4-7 and 4-8. 

5 
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���-�� 
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---+--@ ©@ @� --@@ @@ @ 
���-{]I�� 
@.._________ © @ @ Qr -@ @ @ @ @ 
����� 

---+--@ ©(Q) ©@= -@ @ ©@ @ 
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---+---@ @@ @@ @@= """"'())@= -@ 
���-{E�� 

@TPl --{TIJ-

MFR2436I
ICl j < I C 2 I --s IC 3 I -� 

36021130-C 

A @)-� ---· - ©] z 

DJO� ____________ 00 

NOTES: 
1- FOR STRA GGING, USE APPR OXIMATEL Y 3/4" OF AWG 22 OR 24 

SOLID TINNED B US WIRE. 

2-USE STANDARD PRINTED CI R C UIT BOARD SOLDERING TECHNIQUES. 

3-THIS BOARD IS NORMALLY SUPPLI ED WITH AL L SPACES (NO JUMPERS). 

Figure 4-6. Strapping for Call Letter Matrix Board 
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TABLE 4-7. PROGRAMMABLE MATRIX 1A1A13 

CALL LETTER 
NO. 1 2 

1 CRl CR7 

2 CR2 CRS 

3 CR3 CR9 

4 CR4 CR10 

5 CR5 CR11 

6 CR6 CR12 

1. DISTORTION TRIGGER GENERA
TION. The output signal of the signal gen
erator can contain distortion in amounts 
from 1 to 49 percent. The following de
scription covers the triggers that eventually 
cause the bias or end distortion, whereas 
the process of generating distortion in the 
output signal is covered later in paragraph 
4-2m. 

(1) The divide-by-100 BCD counter con
sists of a units cmmter and a tens counter. 
Each of these has an associated one out of 
ten decoder. The tens decoder produces 
sequential triggers representing 0 through 
40, which are ten times as wide as the units 
triggers. Figure 4-10K shows the wave
forms for the 10 units triggers. 

(2) The PERCENT DISTORTION 
switches, one for units and one for tens, 
select the proper count into the B/D con
verter by inhibiting one or the other of 
complementary count outputs, NAND 
A51 C4Na receives the desired units count 
and produces downcounted logic 0 triggers 
(98). The COUNTER OUTPUTS are also 
inverted and applied to NAND A5IC4N2, 
producing up- counted logic 0 triggers (99). 
The tens secti.on works similarly. Figure 
4-9 shows the gating used to obtain the dis
tortion triggers. 

m. SIGNAL PROCESSING CIRCUIT. Up 
to this point, all the signal components-
the coded message, the stop mark trigger, 

ORIGINAL 

BIT NO. 

3 4 5 

CR13 CR19 CR25 

CR14 CR20 CR26 

CR15 CR21 CR27 

CR16 CR22 CR2S 

CR17 CR23 CR29 

crus CR24 CR30 

and the distortion triggers -- exist independ
ently. Card AS brings together these com
ponents and processes them to produce the 
desired signal configuration. Basically, the 
output signal is processed to have no distor
tion, or either bias or end distortion; since 
the circuitry is used slightly differently when 
distortion is generated, the following para
graphs explain what happens when the vari
ous percentages of bias distortion are se
lected. 

(1) Bias Distortion. Bias distortion 
affects the leading edge of the mark charac
ter bits. I t  is "mark bias", if the leading 
edge occurs before it should; or, it is "space 
bias", if the leading edge occurs after it 
should. Mark bias distortion is discussed 
first. 

(2) With the DISTORTION SELECT 
s witch set to MARK BIAS, a logic 1 is ap
plied to the K input of flip-flop A8IC4F1. 
The input to NAND A8IC1N2 is a logic 0, 
producing a logic 1 output. The Q output is 
a logic 1 and enables NAND ASIC8N2; its Q 

output is a logic 0, inhibiting NAND 
ASIC8N1. 

(3) The other inputs to NAND A81CSN2 
are the units and tens down-count distortion 
triggers (106) and the times-100 timing sig
nal (16). Assuming a setting of 20 percent 
distortion, the output of AS1 C8N2 appears 
as waveform 100A figure 4-10L. This is 
applied to one of the set inputs to flip-flop 
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A81C5. (Flip-flop A81C5 has been cleared 
at the CD input by the character reset trig
ger from A4-22 applied through NAND 
A81 C9N2; N2 is enabled by Vee through 
resistor A8R2). The other input results as 
follows. The message ..,._ the character R 
is chosen here as an example because it 
begins with a mark bit followed by a space 
bit -- is dot-ORed with the M signal and is 
applied to NAND A81C3N2 (NAND A81C3N2 
is enabled by V cc applied through resistor 
A8R2; A81C3N1 is inhibited by a ground 
from the MARK BIAS position of the DIS
TORTION SELECT switch.) The A81C3N2 
output is inverted by inverter A81 C2N1, 
applying a logic 1 to arm the K input to 
flip-flop A81 C4F2 at time t1. At the same 
time, the M signal fires single-shot A81C6, 
producing a trigger that toggles A81 C4F2 to 
the clear state. Thus, its Q output goes to 
logic 0 to arm the set input to A81C5. When 
distortion trigger occurs at time t2, A81C5 
sets." At time ta, the A81C3N2 output 
(102A) is at logic 1, arming the J input to 
A81 C4F2; thus the flip-flop sets at time ta 
with the A81C6 single-shot output (103). The 
Q output of A81C4F2 is therefore logic 0, 
NANDing with the logic 0 transition of the 
M signal (21) at time t4. This clears flip
flop A81 C5 at time t4. With the DISTOR
TION SELECT switch set to MARK BIAS, 
NAND A81C9N1 is inhibited, and NAND 
A81C9N4 is enabled. NAND A81C9N4 takes 
the Q output of A81 C5 and inverts it, pro
ducing the equivalent of the Q output which 
is sent to output circuit. 

(4) When the DISTORTION SELECT 
switch is set to SPACE BIAS, the J input to 
flip-flop A81 C4F1 is armed, permitting the 
stop circuit signal to toggle A8IC4F1 to the 
set state. The logic 1 output at Q then arms 
NAND A81C8N1, while the logic 0 output at 
Q inhibits NAND A81C8N2. Thus, the up
count distortion triggers (107) are passed 
instead of the down-count triggers (106). 
These triggers provide a pulse at the set 
input gate of flip-flop A81 C5 to set the 
flip-flop, the results are the same as those 
described for mark bias, except that the 
mark bit begins 20 percent later than it 
would with no space bias distortion. 

4-22 

(5) When the DISTORTION SELECT 
switch is in SWITCH BIAS, both the J and K 
input gates of flip-flop A81C4F1 are armed 
so that the flip-flop is toggled by the stop 
circuit signal from A6-21 which occurs at 
the end of each character. The Q and Q 
outputs enable the up-count then down-count 
gates, A81C8N1 and N2, alternately with 
each character. In this way the bias distor
tion of the output alternates between mark 
and space bias with each successive charac
ter. 

(6) End Distortion. End distortion 
affects the trailing edge of the mark charac
ter bits. It is "mark end" if the trailing 
edge occurs after it should, "space end" if 
the trailing edge occurs before it should. 

(7) With the DISTORTION SELECT 
switch set to SPACE END, a down-count dis
tortion trigger is passed to flip-flop A8IC5 
in the same manner as for mark bias dis
tortion. NAND A8IC3N1 is enabled by V cc 
through resistor A8Rl, so the dot-ANDed 
message and start bit signal is inverted by 
A8IC3N6, and is passed and inverted by 
A8IC3N1 (figure 4-10M). This signal is ap
plied to flip-flop A8IC4F2 at the J input and 
its complement is applied to the K input. 
Pulses from monostable A8IC6 clock the 
flip-flop, producing the message at A8IC5 
input terminals 4 and 10. 

(8) The character reset signal from 
A4-22, unlike the situation with bias distor
tion, is passed by NAND A81C9N3 to the SD 
input of flip-flop A81 C5. Thus, when the 
logic 0 transition of the A81 C4F2 Q output 
output NANDs with the logic 0 transition of 
the M signal, A81C5. Then the Q of 
A81C4F2 goes to logic 0 and NANDs with the 
A81C8N1 distortion trigger to set A81C5. 

(9) NAND A81 C9N1 is enabled through 
resistor A8R1, it receives the Q output of 
A81C5 and inverts it. This is fed to the 
output circuit on A16 as the composite mes
sage signal. 

(10) When the DISTORTION SELECT 
switch is in MARK END, the up-count distor
tion triggers at A81C8N2 are selected. These, 
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instead of the down-count triggers, set flip
flop A81C5, resulting in the mark trailing 
edges ending at a point coincident with the 
up-count trigger, which occurs at a later 
time than with no mark end distortion. 

(11} Signal Pattern switch allows select
ing a steady space or a steady mark output 
signal in addition to the message or other 
outputs. When the Signal Pattern switch is 
in STDY SPACE, the output line to the out
put drivers on A16 is grounded for any 
positive signals present so that there is a 
constant low provided. When the Signal 
Pattern switch is in STDY MARK, both 
NANDs A81 C9N1 and N4 are constantly dis
abled so that they supply a constant high 
signal to the output circuit on A16. 

n. SYNCHRONOUS MODE OF TRANS
MISSION. In the synchronous mode of 
transmission, there is no stop mark or 
start space in the signal generator output 
signal so that one character code directly 
follows another. This mode of transmission 
requires disabling the stop mark circuit so 
that the bit counter is restarted after the 
last bit of each character. 

(1) Refer to card A6 circuits. With 
the SYNC-START/STOP switch in SYNC 
position NAND A61C7N2 is enabled. The 
start of the sixth bit pulse, which initiates 
stop mark generation in the start/ stop mode, 
is passed by A61C7N2. With NAND A61C7N3 
inhibited by logic 0 through resistor A6R2, 
its output is a logic 1, permitting NAND 
A61C6N3 to pass the leading edge of the 
sixth bit pulse. The other input to A61 C6N3 
is a logic 1 from disabled single-shot A41 C5. 
NAND A101C3N3 inverts the leading edge to 
a negative going transition which is applied 
to the bit counter flip-flops as an SD input, 
starting the counter in a new cycle. 

(2) Since the character counter is 
clocked by every cycle of the bit counter, it 
is clocked after each character code with no 
interruption of the start space and stop mark. 
The message generating circuits, which use 
the bit counter and character counter out
puts, thus produce the selected message 
without interruption. 

ORIGINAL 

o. OUTPUT CIRCUIT. The output cir
cuit of the signal generator, on card A16, 
contains a low level driver and a relay 
driver. The low level driver and a relay 
driver. The low level driver provides 
polar output at the LOW LEVEL jacks. The 
relay driver operates an electronic relay 
which contr'ols (f. neutral or polar output at 
the HIGH LEVEL OUTPUT jacks. 

(1) Low level preamplifier A16Q2-Q1 
receives the message output of the signal 
processing circuit on AS. The preamplifier 
provides a signal that controls the conduc
tion of transistors Q9-Q10, which in turn 
control transistor Q8, and Qll, respectively. 
When the message input at A16-17 is a m ark 
(positive) bit, A16Q10 conducts, forcing 
A16Qll into conduction. This action places 
a nominal 6. 8 volt positive voltage at the 
LOW LEVEL OUTPUT terminals. A space 
(negative) bit causes A16Q9 and A16Q8 to 
conduct, thereby applying a nominal 6. 8 volt 
negative voltage at the LOW LEVEL OUT
PUT terminals. 

(2) The relay driver is similar to the 
preamplifier circuits for the low level 
driver. The output of the relay driver con
trols an electronic relay which closes the 
loop connected to the HIGH OUTPUT jack 
when a mark occurs in the message input 
signal. Loop can be supplied either by an 
external source or by an internal supply, 
as selected by front panel HIGH LEVEL 
OUTPUT MODE switch S5. 

(3) The output switch S5 controls the 
type of output supplied at the HIGH LEVEL 
OUTPUT jack. In the Ext POLAR position 
S5 allows the high level preamplifier to 
control electronic relay K1, which provides 
polar signals at the HIGH LEVEL OUTPUT 
jack utilizing an external polar battery volt
age applied to the unit through connector 
J5. When S5 is in EXT NEUT, the output 
signal is derived from one half of the elec
tronic relay. This action permits current 
to flow for a mark condition and inhibits 
current flow for a space. The source of 
power is external for this switch position 
and is applied through front and rear panel 
HIGH LEVEL OUTPUT jacks. In the INT 
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Figure 4-7. Programming Word Matrix 1A2 

NEUT position, switch S5 connects an in
ternall30-volt supply to provide the internal 
loop current, while the electronic relay con
trols the current in accordance with the 
message signals. 

(4) A front panel LOOP POLARITY 
switch permits the polarity of the high level 
output signals to be reversed when operated 
to the +position. In addition, the loop cur
rent can be monitored by a LOOP CURRENT 
meter and adjusted using a front panel LOOP 
ADJ control. 

( 5) A signal lamp on the front panel is 
also controlled by the output circuit. A 
mark in the message signal causes transistor 
A16Q3 to conduct allowing current to pass 
through the SIGNAL lamp causing it to light. 

;--· ·�-"·····--------�--------·--------------------------..... 

/ 

/ 

i 

JUMPER SHOWN IN MARK POSIT ION 

0 � tv'IARK 

r. 

' ©  f, \\ ·�:; SPA�" ,_ 

/ � 
..... t 

JUMPER SHOWN IN SPACE POSITION 

I 

--··-· ·------,-·--·--------.......t- .  ---· .. 

This illustration shows the position of the strapping plugs for obtaining either 
marks or spaces. 
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Figure 4-9. Gate Inputs for Distortion Triggers 
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4-3. SIGNAL GENERA TOR POWER DIS
TRIBUTION. As shown in figure 4-12, 
power supply A1A3 provides six regulated 
de voltages to circuit boards A1 through A 7 
as well as A1A2 the word matric board and 
to various front panel switches. 

(1) Standard 115vac 60Hz power is ap
plied to input transformer T1,which steps 
the voltage to various levels. The voltages 
are rectified, filtered, and regulated. 
Transistor series regulators or zener diodes 
perform the voltage regulation. Where 
series regulators are used, the operating 
point is adjustable by a variable resistor 
which controls the output voltage of a de 
amplifier. Test points are provided for 
monitoring each output voltage. 

4-4. TROUBLESHOOTING. Troubleshoot
ing the signal generator consists of a per
forming the procedures given in table 4-8, 
which refers to particular cards that may be 
defective. Isolating a trouble on a card is 
performed using the servicing block dia
grams, figure 4-11 and the timing diagrams 
accompanying the text. When there is a 
malfunction, the procedures of table 4-8 
should be followed completely unless a 

particular card(s) is suspect. Mter isolat
ing to particular cards, it may be necessary 
to refer to the text describing the circuitry 
involved in the malfunction; this may help 
eliminate a few components on the suspected 
cards. 

a. In isolating components on a card, 
use the dual trace oscilloscope to check for 
the presence and interrelation of signals on 
the card and signals from other cards. The 
timing diagrams show the interrelationships 
of the signals within the signal generator. 
However, pulse widths and intervals between 
signals are not specified since these quanti
ties depend on the particular buad rate used. 
The timing can be calculated by figuring the 
bit width for the various baud rates and re
lating the other signals to this quantity. In 

some cases, a signal is merely a spike or 
a fixed single-spot pulse, not changing as 
the baud rates are changed. The text de
scribing the servicing block diagrams and 
the timing diagrams points out the signals 
which are constant duration triggers. 

b. The equipment listed in table 1-3 is 
required to troubleshoot the signal gener
tor; refer to table 4-8 for troubleshooting 
procedures. 

TABLE 4-8. TROUBLESHOOTING PROCEDURE FOR SIGNAL GENERA TOR 

NORMAL IF i 
STEP PROCEDURE INDICATION PRESENT IF NOT PRESENT 

1 Set POWER switch POWER lamp Go to step 2. Check power input. 

to ON. lights. 

2 Check de voltages at TP1 +6. 8 Go to step 3. Refer to figure 4-12 
power supply 1A3 TP2 +5.0 and check circuit 
test points. TP3 to associated with 

TP4 +130 missing or incorrect 
TP5 -6.81 voltage. 
TP6 -6.82 
TP7 +12 
TP8 -18 

I 

I --------
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Trouble Shooting NAVSHIPS 0967-378-4010 Table 
4-8 

T.AJ3LE 4-8. TROUBLESHOOTING PROCEDURE FOR SIGNAL GENERATOR (cont) 

STEP PROCEDURE 

3 a. Connect oscillo-
scope to LOW 
LEVEL OUTPUT 
jack. 

b. Set OUTPUT 
switch to RE-
VERSAL. 

c. Set CHARACTER 
RELEASE switch 
to FREE RUN; 

d. Set RATE switch 
to each rate. 

4 a. Connect square-
wave generator 
to EXT TIMING 
binding posts 
(front or rear) 

b. Set squarewave 
frequency 
to 7500 Hz, ±6V 
(12V p-p) 

c. Set CHARACTER 
RELEASE switch 
to FREE RUN. 

d. Set TIME BASE 
switch to EXT. 

5 a. Connect test set-
up shown in fig-
ure 4-13 and 
connect oscillo-
scope to output. 

b. Set HIGH LEVEL 
OUTPUT switch 
to NEUT. 

ORIGINAL 

N ORMAL 
INDICATION 

Oscilloscope dis-
plays 6 v p-p 
squarewave of 
following periods: 

37.5 -53.4 msec 
45.5 - 44 msec 
56.8 - 35.2 msec 
61.1 - 32. 8 msec 
74.2 ;_ 27 msec 
75 - 26.6 msec 

Oscilloscope dis-
plays 6 v p-p 
squarewave with 
period of 26. 6 
msec. 

Oscilloscope dis-
plays squarewave 
going from 0. 0 to 
6. 0 vdc. 

.. -----

IF 
PRESENT 

Go to step 4. 

Go to step 6. 

Go to step 7. 

IF NOT PRESENT . . 
a. If frequencies are 

off or missing, 
check cards A2 
through A5, A 7, 
and A10IC1P1. 

b. If no output is 
present, check 
A13IC2N1 and 
low level driver 
on A16. 

Check A15IC1 and 
A4IC6N3. 

Check relay driver 
on card A16 and 
electronic relay on 
chassis. 

.. --------- -----
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TABLE 4-8 . TROUBLE SH O OTING PRO CEDURE FOR SIGNAL GENERATOR (cont) 

NORMAL IF 

S TEP PRO CEDURE INDI CATION PRESENT IF N OT PRE SENT 

6 a. Connect test set- Oscilloscope dis- Go to step 8 .  Check high level 
up shown in figure plays 2.0 v p-p driver on Al6 card. 
4-14. square wave . 

b. Set HIGH LEVEL I 

OUTPUT switch 
to POLAR. 

7 a. Set OUTPUT Oscilloscope shows Go to step 8. Check cards Al 0, 
switch to CHAR- positive pulses of A 6, and A 4 .  
A CTER. the following 

• 

b. Set MARK- SPACE 
widths: 

switches to 1. 0 - 20 msec 
SPA CE. 1. 4 2  - 28.4 msec 

c. Set RATE switch 
to 50. 

d. Set HIGH LEVEL 2. 0- 4 0  msec 
OUTPUT switch 

to POLAR. 

e. Set STOP LENGTH 
switch to each of 
the four stop 
lengths. 

8 Set each of the first Oscilloscope dis- Go to step 9. Check AlO, All, and 
five MARK-SPA CE plays positive pulse MARK-SPACE 
switches to MARK corresponding to switches. 
leaving the others bit switch at MARK. 
on SPA CE. 

9 a. Set CODE LEVEL Oscilloscope shows Go to Check distortion 
switch to 5. leading edge of bits step 10. trigger gates on 

b. Set MARK- SPA CE 
1 and 4 leading the A5 and AS. 

switches 1 and 4 
zero distortion 

to MARK with the 
point to give bit 

others on SPA CE. 
widths of: 

c. Set DIST ORTION 
0- 20 msec 
1 - 20.2 msec 

SELE CT switch to 2 - 20. 4 msec 
MARK BIAS. 3- 20. 6 msec 

d. Set units PER- 4 - 20.8 msec 

CENT DI ST OR- 5 - 21. 0 msec 

TI ON to each 
6- 21.2 msec 
7- 21. 4 msec 

position. 8 - 21.6 msec 
J 9- 21 8 msec 
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4-S 

TABLE 4-S. TR OUBLESHOOTING PROCED URE FOR SIGNAL GENERATOR (cont) 

NORMAL IF 
STEP PROCEDURE INDICATION PRESENT IF NOT PRESENT 

10 a. Set units PER- Oscilloscope shows Go to Check distortion trig-
CENT DISTOR- leading edge of bits step 11. ger gates on card 
TION switch to 0. 1 and 4 leading the A16. 

b. Set tens PER-
zero distortion 

CENT DISTOR-
point to give the 

TION switch to 
following bit widths: 

each position. 0- 20 msec 
10- 22 msec 
20- 24 msec 
30- 26 msec 
40 - 2S msec . 

11 a. Set PERCENT Oscilloscope shows Go to Check card AS and 
DISTORTION leading edge of bits step 12. distortion trigger 
switches for 34 1 and 4 lagging the gates on A5 and A 7. 
percent. zero distortion 

point to give a bit 
width of 13.2 msec. 

12 Set DISTORTION Oscilloscope shows Go to Check AS IC4F1. 
SELECT switch to leading edge of bit 1 step 13. 
SWITCH B IAS. leading the zero dis-

tortion point to give 
a bit width of 16. S 
msec; leading edge 
of bit 4 lags zero 
distortion point to 
give bit width of 
13.2 msec. 

13 Set DISTORTION Oscilloscope shows Go to Check card AS. 
SELECT switch to trailing edge of bits step 14. 
MARK END. 1 and 4 lagging the 

zero distortion 
point to give a 

� pulse width of 26. S 
msec • 

14 Set DISTORTION Oscilloscope shows Go to Check card AS. 
SELECT switch to trailing edge of bits step 15. 
SPACE END. 1 and 4 leading the 

zero distortion point 
to give a bit width 
of 13.2 msec. 

�-- ------------- ··---------- --
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TABLE 4-8. TROUBLESHOOTING PROCEDURE FOR SIGNAL GENERATOR (cont) 

NORMAL 
STEP PROCEDURE INDICATION 

15 a. Set SYNC-START/ Oscilloscope shows 
STOP switch to positive pu1 se 20 
SYNC. msec wide occur-

b. Set MARK-SPACE 
ring every 100 

switch 3 to MARK 
msec. 

with the others on 
SPACE. 

16 Set OUTPUT switch Oscilloscope shows 
to STDY SPACE. constant -6 vdc 

level. 

17 Set OUTPUT switch a. Oscilloscope 
to STDY MARK. shows constant 

+6 vdc level. 

b. Check that SIG-
NAL lamp is 
constantly on. 

18 a. Disconnect oscil- Printer types out 
loscope from Fox message in-
OUTPUT jack. eluding five call 

b. Set OUTPUT letters. 

switch to MES-
SAGE. 

c. Set DISTORTION 
SELECT switch 
to ZERO. 

d. Connect a teletype 
printer to signal 
generator. Set 
RATE and STOP 
LENGTH switches 
as required. 

19 Set CHARACTER Printer types one 
RELEASE switch to letter of Fox mes-
SINGLE CHARACTER sage and stops each 
and press SINGLE time SINGLE 
CHARACTER switch CHARACTER switch 
several times. is pressed. 

4-30 

IF 
PRESENT 

Go to 
step 16. 

Go to 
step 17. 

a. Check 
for b. 

b. Go to 
step 19. 

Go to 
step 19. 

Trouble-
shooting is 
complete. 

IF NOT PRESENT 

Check card AS and 
SYNC-START/STOP 
switch. 

Check diode 1A1 CR1 
and OUTPUT switch. 

a. Check A8IC9N1 
and N4. 

b. Check bulb of 
SIGNAL lamp and 
check A16Q3. 

a. If whole printout 
is incorrect, 
check character 
counter on A14 
and A9, then 
check A12 and 
A13. 

b. If only Fox mes-
sage is incorrect, 
check A12. 

c. If only call letters 
are incorrect, 
check character 
pu1se gates on A9, 
then check A13. 

Check card A4. 
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SECTION 5 

MAINTENANCE 

5-l. GENERAL. 

This section contains the maintenance 
procedures for the signal generator and in
cludes all preventive maintenance proce
dures, and diagrams. 

5-2. PREVENTIVE MAINTENANCE. 

a. OPERATOR'S PROCEDURE. The 
operator of the signal generator should 
perform the procedure in 5-7 below at daily 
intervals, or, if the unit is used intermit
tently, prior to each use. Materials re
quired are given below. 

(1) MATERIALS REQUIRED. - The 
only materials required for operator main
tenance are lint-free cloths (DDD-C-441A, 
FSN 7920-514-2420) and isopropyl alcohol 
(MIL-I-10428A, FSN 6810-223-2726). 

(2) PROCEDURE. - Proceed as de
scribed below, using Table 5-1 as a guide. 

(a) Use clean cloth to remove dust, 
dirt, moisture, or grease from the front 
panel and controls. If necesssary, dampen 
cloth with alcohol, then wipe over cleaned 
area with a clean dry cloth. Also clean 
case when used with case. 

(b) Check that all controls operate 
smoothly with no binding in any position • 
Check for proper indexing of rotary selector 
switches. Check that all knobs are tight 
on their shafts • 

(c) Inspect line cord and plug for evi
dence of wear, cuts, kinks, or poor elec
trical connection. 

(d) Inspect binding posts for security 
and inspect work matrix board for loose 
plugs. Also check rear connectors. 

ORIGINAL 

b. TECHNICIAN's PROCEDURE. The 
procedure given should be performed by 
a maintenance technician at monthly intervals 
if the signal generator is used intermittently 
or at weekly intervals if the signal generator 
is repeatedly on a daily basis. Table 5-2 
contains a list of required test equipment. 

NOTE 

During the following procedure, it 
the required results are not obtained, 
the unit under test must be referred 
to maintenance for troubleshooting. 

(1) FREQUENCY CHECK. 

(a) Use extender card A18 to provide 
access to test points on oscillator cards A1 
and A2. 

(b) Set up signal generator to provide 
reversals at baud rate indicated in Table 5-3 
for each frequency. 

(c) Connect counter to test point in
dicated in Table 5-3 that corresponds to baud 
rate. 

(d) Check that pulse width measured 
is within range indicated in Table 5-3. 

(2) DISTORTION LEVEL CHECK. 

(a) Connect counter to signal genera
tor low level output jack. 

(b) Provide reversals at rate indicated 
in Table 5-4 and check that pulse width is 
within range specified for that baud rate. 

(3) MESSAGE, WORD, AND CHARAC
TER GENERATION CHECK. 

(a) Connect teleprinter to appropriate 
output jack. 

5-1 
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TABLE 5-l. SIGNAL GENERATOR INSPECTION PROCEDURE 

ITEM 

Case and Panel 

Switches 

M eters 

Connectors 

Lamps 

Wiring 

Component Boards 

Test Cable 

Fuse and Holder 

Component Parts 

INSPECT FOR 

Dirt or corrosion; dents, cracks, scratches or 
other physical damage; loose or missing hard
ware. 

Loose or missing knobs; defective switch action; 
bent, broken, or loose terminals. 

Broken facing; loose or missing hardware. 

Bent, broken, or corroded pins; cracked shell; 
loose or missing hardware. 

Cracked or broken lens; missing or defective 
lamp; loose or missing hardware; bent, broken 
or corroded terminals. 

Frayed, broken, or abraded insulation; loose 
connections; dirty wiring. 

Cracked or broken boards; bent, broken, or 
corroded terminals; loose or missing hardware, 
damaged components. 

Frayed, broken, kinked, or abraded insulation; 
loose or missing clamps; damaged connectors. 

Specified rating, security, corrosion, and evi
dence of overheating. 

Loose connections and obvious damage. 

TABLE 5-2. TEST EQUIPMENT REQUIRED FOR PREVENTIVE 
MAINTENANCE 

QTY. NOMENCLATURE 
PER 

EQUIP. NAME DESIGNATION 
j 
i 

1 Frequency Counter AN/USM-245 or 

I equivalent 

1 Teleprinter AN/UGC-48 I 
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TABLE 5-3. INTERNAL OPERATING 
SPEEDS 

(b) Set up signal generator to provide 
fox message with no distortion and check that 
fox message is printed without error. 

RATE ( Baud) LIMITS (msec) (c) Set up signal generator to provide 
programmed work and check that work 
printed is work that is programmed. 

37.5 

45.5 

56.8 

61.12 

74.2 

. 

ORIGINAL 

26.640 -26.693 

21. 948 -21.992 

17. 583 -17. 617 

16.345- 16.377 

13.457 -13.483 
-'----

(d) Set up signal generator to provide 
single character. 

(e) Program character using front 
panel switches. 

(f) Press CHARACTER R ELEASE 
switch and check that character printed is 
character programmed. 

TABLE 5-4A. PULSE WIDTH LIMITS FOR BIAS DISTORTION 

RATE DISTORTION MARK BIAS SPACE BIAS 

37.5 0 26.13-27.20 26.13-27.20 

5 24.80-25.87 2 7. 4 7 - 2 8. 53 

10 23.47-24.53 28.80 - 29.87 

20 20.80 -21.87 31.47-32.53 

30 18.13-19.20 34.13 -35.20 

49 13.07 - 14.13 39.20 -40.27 
-

TABLE 5-4B. PULSE WIDTH LIMITS FOR END DISTORTION 

RATE DISTORTION MARK BIAS SPACE BIAS 

37.5 0 26.13 - 27.20 26.13 - 27.20 

5 27.47 - 28.53 24.80-25.87 

10 28.80 - 29, 87 23.47 -24. 53 

20 31.47 -32. 53 20. 80 - 21. 87 

30 34.13 - 35.20 18.13-19.20 

49 39.20-40.27 13.07-14.13 

'---------------- --- - ---------- --------

I 

I I 

I 
i 
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5-3. REPAIR AND REPLACEMENT 
. PROCEDURES. 

Figures 5-1 through 5-41 show the loca
tion and schematic representation of compo
nents in the signal generator. When the 
location is not known, consult the parts list 
to determine the illustration on which the 
component appears. 

a. TRANSISTOR AND IC REPLACE
MENT TECHNIQUES. Transistors and IC's 
are extremely sensitive to heat and may be 
destroyed if subject to excessive tempera
tures for even short periods of time. For 
this reason the soldering and desoldering 
technique used is extremely important. 

b. SPECIAL EQUIPMENT REQUIRED. 

Pencil-type soldering iron, 25 
watts maximum 

IC desoldering tip 

Twist drill and assorted bits, 
numbers 30 to 60 

Diagonal cutting pliers 

Long nose pliers 

One-half inch brush 

Rosin-alcohol solder :flux 

Alcohol 

Humiseal 

Knife, metal pick, or equivalent 

(1) Whenever possible provide a heat 
sink of some sort between the soldering 
iron and the semiconductor ltaads. This is 
easily done by grasping the lead being 
soldered (using long nose pliers) just above 
point of soldering iron contact. The pliers 
will absorb excess heat before it is con
ducted to the transistor. Apply the solder
ing iron to the transistor lead only long 
enough to melt the solder. Never bring the 
soldering iron into contact with the body of 
the semiconductor, or metal that is in con
tact with the body of the semiconductor. 

(2) Since transistor and IC connection 
points are not keyed on the printed circuit 

5-4 

card, mark the card with orientation data to 
prevent improper installation of replacement 
component. Some soldering irons, when 
plugged into ac line, have a voltage existing 
between the metal body of the iron and earth 
ground. This voltage may cause leakage 
currents that can destroy a transistor or an 
IC when the iron is brought into contact with 
a lead if the printed-circu it card or the sig
nal generator case is connected to ground. 
Such effects can be nullified by connecting a 
jumper lead from the metal body of the iron, 
to the ground point of the printed-circuit card 
to the chassis or GRD terminal of the signal 
generator. 

b. PPJNTED-CIRCUIT REPAIR TECH
NIQUES. Printed circuit repair is more 
difficult and requires more skill than 
conventional-equipment repair. The follow
ing discussion describes acceptable proce
dures for replacing components and servic
ing printed-circuit cards. Read these 
instructions carefully before attempting any 
printed-circuit repair; follow them scrupul
ously while performing any repair. 

(1) GENERAL·- Since the cost of a 
printed-circuit card is high, particularly 
when compared with that of any individual 
component, never try to save the component 
at the expense of a printed-circuit card. 
Most components may be clipped from the 
card, thereby protecting the card's printed
circuit conductor (i. e. , the copper foil be
neath the visible solder coating) and prevent
ing any undue component damage. In using 
the soldering iron to remove the leads of a 
clipped-off component, to connect a new 
component, or to repair the printed-circuit 
card itself, take care when applying the iron 
to the printed circuit card. These cards are 
easily damaged by heat; prolonged applica
tion of heat destroys the adhesiveness of the 
bonding agent that holds the printed circuit 
conductor to the card. 

(2) REMOVING A DEFECTIVE 
COMPONENT 

(a) REMOVING PROTECTIVE COAT
ING. - Using the metal pick, knife, or 
equivalent, chip the card's protective 

ORIGINAL 

�, 

.. 

) 

• 

.. 

.,,)� "ij,. 



� (,, 

.. 

"· 

( 

.. 

( 

'�''1.�'���� 

Maintenance NAVSIDPS 0967-378-4010 Paragraph 
5-3b(2)(a) 

coating (epoxy) from the component leads · 

and from the area surrounding its juncture 
to the card. If necessary, first soften the 
coating by applying the tip of a hot pencil
type soldering iron, taking care to keep the 
iron away from printed-circuit conductor 
(foil); then scrape the softened coating away. 
Do not use solvent to remove the coating. 

(b) CLIPING OUT THE COMPO
NENT. Using the wire clipper, cut (close 
to the lead hole, but allowing some of the 
lead to the extend through the hole) both leads 
of the component, and remove the compo
nent. CareMly straighten-the lead end that 
extends through each hole, so that it may be 

easily withdrawn as described in (c) below. 

(c) UNSOLDERING LEAD ENDS. 
Exerting minimum pressure, apply the tip 
of a hot pencil-type soldering iron to the tip 
of the lead end. (Keep the iron away from 
the printed-circuit foil.) As the lead end 
absorbs the heat, the solder will melt and 
the lead will break away from its juncture 
to the printed-circuit foil. Remove the 
soldering iron immediately, and, using the 
pliers, quickly pull the lead free; brush 
away excess solder. Do not force or twist 

- the lead to remove it from the card. 

(d) CLEA NING LEAD HOLE. As the 
lead end is removed, solder may flow into 
the open hole and cause shorts on the 
printed-circuit foil. To remove the solder, 
tap the card gently while the solder is soft. 
Should this fail to clean out the hole, care
Mly drill (using a drill bit of appropriate 
size) out the solder. Apply the drill to the 
printed-circuit side of the card; drilling 
from the other side may ruin the card by 
loosening the foil as the drill passes through 
it. 

(e) INST ALLING NEW COMPONENT. 

1. Using a knife, scrape leads 
of component to be installed. 

2. Bend the leads so that they 
fit snugly into the holes where 
the component is to be installed. 
Mount the component on the card, 

ORIGINAL 

gently pushing the leads through 
the holes. Bend each end of the 
lead close to the foil. 

3. Apply flux to the joint. Touch the 
lead with the tip of the hot solder
ing iron and apply a small amount 
of fluxless 60 I 4o solder to the 
junction . 

4. Remove the soldering iron as soon 
as solder flows into the joint. Hold 
the component firmly until the 
solder sets. 

5. Using a small amount of alcohol, 
remove excess flux. 

6. Once the solder cools, check that 
the joint is secure and clean. Re
move any solder that may have 
flowed onto the foil, thereby elimin
ating the possibility of a short cir
cuit. 

7. Replace conformal coating by 
brushing or spraying over the repair 
area and overlapping the adjacent 
surfaces. Check that no portion is 
left uncovered. 

(f) REPAIRING PRINTED-CIRCUIT 
CONDUCTOR. The printed-circuit conductor 
is, essentially, the thin copper· foil which 
effects required connections to the circuit 
components; it is bonded to the card proper 
and is covered by a solder coating. Although 
the printed-circuit conductor can withstand 
proper handling and will operate with no 
trouble under normal rated service condi
tions, it is liable to damage. Should any 
part of the conductor be damaged (i. e., split 
or raised from the card proper), perform 
required repairs as follows: 

1. When part of the conductor has 
raised from the card, remove it by 
snipping both its end close to the 
card; a split in the conductor does 
not require cutting. 

2. Bend a piece of tinned 20- or 22-
gauge copper wire into the shape of 
a staple. The staple should be long 
enough to span defective portion of 
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the conductor and to allow clinching 
at approximately one-fourth of an 
inch from e.ither end, once placed 
in�o position on the printed-circuit 
card. 

3. From the printed-circuit side of 
the card, drill two small holes (of 
proper size) to receive the staple 
ends. Unless the printed-circuit 
conductor is approximately one
fourth of an inch wide, do not drill 
these holes directly into the foil, but 
drill them near enough so that the 
staple is parallel to the foil. Should 
the foil be one-fourth of an inch side, 
drill the two holes directly into the 
printed-circuit foil. If the repair is 
not in a congested printed-circuit 
area, proceed to b'tep 4 below. 
Otherwise, insert the staple from the 
component side of the card, and, on 
the other side, clinch each end diag
onally across the printed-circuit con
ductor. Then proceed to step 5, 
below. 

4. If room permits, drill two extra 
holes in the printed-circuit card, 
each one adjacent to the one of the 
previously drilled holes. From the 
printed-circuit side of the card, 
insert the staple ends into the holes 
furthest from the area under repair. 
Holding the staple flush against the 
card, bend each end back through to 
the adjacent hole closest to it. 
Pulling it taut, clinch each lead end 
across the printed-circuit conductor. 
�. Solder the two joints. 

5-4. COMPONENT LOCATION 
Component location diagrams are included 

to aid in trouble-shooting and repair of the 
signal generator. The component location 
diagrams are included on the left hand page 
while the accompanying schematic diagram 
is included on the right hand page. Inter
connections between boards and chassis 
mounted components are provided in Fig
ures 5-40 and 5-41 at the end of the section. 
5-5. POWER SUPPLY ADJUSTMENT. 

TABLE 5-5. POWER SUPPLY ADJUSTMENT DATA 

TEST POINTS 
POWER SUPPLY FROM TO 

130 vdc TP-4 (+) TP-3 (-) 

+5 vdc TP-2 (+) GRD 

ADJUSTMENTS 

R17 

R9 

I 
VOLTAGE I 
130 ±6 vdc i 

i 

5 ± 0.25 vdc I 
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Parts List NAVSHIPS 0967-378-4010 Paragraph 
6-1 

S ECTION 6 

PARTS LIST 

6-1. INTRODUCTION 

a. REFERENC E DESIGNATIONS. - A 
uniform identification method has been used 
to identify the chassis unit, assemblies and 
maintenance parts of the test set. This 
method adequately covers the equipment 
components. An example of this method is 
illustrated by the following: 

Example 1: 

1 R 1 
---==--===I-==--=---
Chassis 
Unit No. Class of Item 

Part No. 
within Class 

Read as: First (1) resistor (R) of chassis 
unit (1). 

Example 2: 

1 A 1  
-----=------- - - T ===---====--
chassis Assembly 
Unit No. Designation Assembly No. 

Read as: First (1) assembly (A) of chassis 
unit (1) 

O RI GINAL 

Example 3: 

1 A1 R1 

---==-� --- =s ===----=;:==---
Chassis Assembly Part No • 

Unit No. Designation within Class 

Read as: First (1) resistor (R) of first (1) 
assembly (A) of chassis unit (1) 

6-2. LIST OF ASSEMBLIES 

Tables 6-1 and 6-2 identify the 
assemblies contained in the signal 
generator. 

6-3. MAINTENANCE PARTS 

Table 6-2 lists the maintenance parts 
alphanumerically and contains the complete 
reference designation, reference to explan
atory notes as required, name and descrip
tion of the maintenance part together with a 
listing of the illustration which pictorally 
locates the part. 
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Table 

6-1 

REF. 

DESIG. 

1 

1A1 

1A1A1 

1A1A1A1 

1A1A1A2 

1A1A1A3 

1A1A1A4 

1A1A1A5 

1A1A1A6 

1A1A1A7 

1A1A1A8 

1A1A1A9 

1A1A1A10 

1A1A1All 

1A1A1A12* 

1A1A1A12-1 * 

1A1A1A12-2* 

1A1A1A13 

1A1A1A14 

1A1A1A15 

1A1A1A16 

1A1A1A17 

NAVSIITPS 0967-378-4010 

TABLE 6-1. UST OF ASSEMBliES 

PART 

TITLE NUMBER 

TEST SET 46016201 

CHASSIS 46016202 

HARNESS BOARD 36011030 

OSCILLATOR #1 36021010GR2 

OSCILLATOR #2 36021010GR1 

TIME BASE DIVIDER 36021020 

TIMING CONTROL 36021030 

BCD COUNTER AND TRIGGER I 36021040GP1 

STOP MARK TRIGGER 36021060 

BCD COUNTER AND TRIGGER II 36021040GP2 

SIGNAL PROCESSOR 36021050 

CHARACTER COUNTER IT 36011070 

BIT COUNTER AND GATES 36021070 

SELECTED CHARACTER 36021110 

FOX MESSAGE 36021120 

FOX MESSAGE 36021220 

FOX MESSAGE 36021120-2 

CALL LETTER MATRIX 36021130-1 

CHARACTER COUNTER I 36021090 

MESSAGE SELECT GATES 36011060 

OUTPUT DRIVER 36011040 

WORD MATRIX CONTROL AND 36011020 

CARRIAGE RETURN --- --------·· ---···- -··-·······-·-· --------------L.-_ 

*SEE PARAGRAPH 1-1c. 

6-2 

Parts List 

,,, 

FIG. NO. 

COMP LOC. SCHEM 

1-1 .. 

5-41 
" 

5-1 5-2 

5-3 5-4 

5-5 5-6 

5-7 5-8 

5-9 5-10 

5-11 5-12 

5-13 5-14 
) 

5-15 5-16 

5-17 5-18 

5-19 5-20 

5-21 5-22 

5-23 5-24 

5-25 5-26 

5-26A 5-26B .. 

5-27 5-28 

11 

5-29 5-30 

5-31 5-32 

5-33 5-34 

5-35 5-36 

J 

ORIGINAL 



Parts List 

( 

REF. 
DESIG. 

1A1A1A18 
.. 

1A1A2 

• 1A1A3 

( 

• 

( 

ORIGINAL 

NAVSffiPS 0967-378-4010 

TABLE 6-1. UST OF ASSEMBliES (cont) 

PART 
TITLE N UMBER 

EXTENDER 36021160GR2 

WORD MATRIX 36011010 

POWER SUPPLY 36011050 

FIG. NO. 

Table 
6-1 

COMP LOC. SGHEM 

5-39 5-40 

5-37 5-38 
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Table 
6-2 

i 

NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS UST 

FRONT PANEL AND CHASSIS ASSEMBLY, 1A1 

REF PART 
DESIG NUMBER 

1A1 46016202 

1A1A1 36011030 

1A1A2 36011010 

1A1A3 36011050 

C1 CS13BF105K 

C2 CE56C102F 

C3 CE56C151M 

CR1 

CR2 

CR3 

CR4 

CR5 1N3064 

CR6 1N3064 

CR7 

CR8 

CR9 

CR10 1N2970B 

CR11 1N2982B 

DS1 MS25237-327 

DS2 MS25237-327 

E1 16018403 

E2 16018412 

6-4 

NAME AND DESCRIPTION 

FRONT PANEL AND CHASSIS 
ASSEMBLY 

HARNESS BOARD 

MATRIX BOARD 

POWER SUPPLY 

CAPACITOR: 1 mfd, 35 vdc 

CAPACITOR: O. 001 mfd 

CAPACITOR: 150 mfd 

NOT USED 

NOT USED 

NOT USED 

NOT USED 

DIODE 

DIODE 

NOT USED 

NOT USED 

NOT USED 

- �---

DIODE: Zener 

DIODE: Zener 

LAMP: Clear No. 327 

SAME AS DS1 

TERMINAL: Binding post, black 

TERM INAL: Binding post, red 

Parts List 

i'l 

MFR FIG. 
CODE NO. .. 
24361 5-41 --

• 

24361 

24361 

24361 

81349 

81349 

81349 

) 

.. 
81349 

• 

81349 

81349 

24361 

24361 ,,�) 

ORIGINAL 



Parts List NAVSHIPS 0967-378-401 0  

( TABLE 6-2. MAINTENANCE PARTS UST (cont) 

FRONT PANEL AND CHASSIS ASSEMBLY, 1A1 (cont) 

·-

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

., 
E3 SAME AS E1 

E4 I I SAME AS E2 

E5 SAME AS E1 
. 

FL1 FL24DD1EA3 FILTER: RF1 

FL2 SAME AS FL1 

F1 F02A250V1AS FUSE: lamp, 250v 

F2 I SAME AS F1 

J1 I M641/16-1 JACK: Type JJ104 

J2 I M641/14-3 JACK: Telephone type JJ103 

( I J3 SAME AS J2 

J4 SAME AS J2 

J5 MS3102A-14S-7PW CONNECTOR: Receptacle, 7-pin 

J6 I MS3102A-14S-7P CONNECTOR: Receptacle, 7-pin 

J7 I M21097 /6-49 CONNECTOR: PC card 

K1 36016204-1 RELAY: Electronic, Model 819A 

M1 MR13W1H1DCMAR Meter: DC 
(Meter) 

Q1 I 2N297A I TRANSISTOR 
� I 

Q2 2N3441 I TRANSISTOR 

R1 M22/03-002415D I RESISTOR: Variable, 5K 

R2 I RCR07G102JP I RESISTOR: Fixed, 1K, ±5%, 1/4 watt 

R3 RCR20G221JP RESISTOR: Fixed, 220, 1/2 watt 

( � RC32GF470J RESISTOR: Fixed, 47, 1 watt 

ORIGINAL 

Table 
6-2 

I 
MFR 

I 
FIG. 

CODE NO • 

1
81349 

I 81349 

I 81349 

I 8134 9 

I 81349 

I 81349 

I 81349 

24361 

81349 

I 81349 

I 81349 

I 81349 

I 81349 

I 81349 

I 81349 
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Table 
6-2 

NAVSHIPS 0967-378-4010 

TABLE 6-2. MAlNTENANCE PARTS liST (cont) 

FRONT PANEL AND CHASSIS ASSEMBLY, 1A1 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

S1 16028418 SWITCH: Rotary, 6-position 

S2 16018409 SWITCH: Rotary, 4-position 

S3 16018420 SWITCH: Rotary, 8-position 

S4 16018419 SWITCH: Rotary, 5-position 

S5 16028414 SWITCH: Rotary, 3-position 

S6 SAME AS S1 

S7 MS25098-22 SWITCH: Toggle SPDT 

S8 SAME AS S7 

S9 SAME AS S7 

S10 SAME AS S7 

Sll SAME AS S7 

S12 MS25100-23 SWITCH: Toggle 

S13 MS25100-22 SWITCH: Toggle 

S14 SAME AS S12 

S15 M/8805/3-030 SWITCH: Pushbutton 

T1 16028431 TRANSFORMER: Power 

XC2 TS101P01 SOCKET: Octal (8-pin) 

XC3 SAME AS XC2 

XDS1 LH73/1 SOCKET: Lamp 

XDS2 SAME AS XDS1 

XF1 . FHN20G FUSEHOLDER 

XF2 SAME AS XF1 

XK1 SAME AS XC2 

6 -6 

Parts List 

"') 

MFR FIG. 
CODE NO. 

24361 

24361 

24361 

24361 

24361 

81349 ' ! 

) 

81349 

81349 

81349 

24361 .. 
81349 

.., 

81349 

81349 

"J 

ORIGINAL 



Parts List NAVSHIPS 0967-378-4010 

( TABLE 6-2. MAINTENANCE PARTS liST (cont) 

HARNESS ASSEMBLY, 1A1A1 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

1A1A1 36011030 CIRCUIT BOARD ASSEMBLY 

C1 C LR65BD470MP3 CAPACITOR: MIL type 

C2 SAME AS Cl 

C3 CK63AW103M CAPACITOR: MIL type 

CR1-4 1N3064 DIODE 

CR7-9 SAME AS CR1 

CR12 SAME AS CR1 

J1 M21097 /6-049 CONNECTOR: MIL type 

( 
J2 SAME AS J1 

J3 SAME AS J1 

J4 SAME AS J1 

J5 SAME AS J1 

J6 SAME AS Jl 

J7 SAME AS ,Jl 

J8 SAME AS Jl 

J9 SAME AS Jl 

JlO SAME AS J1 

Jll SAME AS Jl 

J12 SAME AS Jl 

J13 SAME AS Jl 

J14 SAME AS J1 

,,; 
Jl5 SAME AS Jl 

-------------------------------· -L----- -------------

ORIGINAL 

MFR 
CODE 

24361 

81349 

81349 

81349 

81349 

-

Table 
6-2 

FIG. 
NO. 

5-41 

�- --
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Table 
6-2 

NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS liST (cont) 

HARNESS ASSEMBLY, 1A1A1 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

J16 SAME AS J1 

J17 SAME AS J1 

J18 SAME AS J1 

L1 MS90537-49 INDUCTOR: MIL type 

OSCILLATOR #1 ASSEMBLY, 1A1A1A1 

1A1A1A1 36021010-2 CIRCUIT BOARD ASSEMBLY 

C1 NOT USED 

C2 NOT USED 

C 3  NOT USED 

C4 CM06FD102J03 CAPACITOR: Fxd, mica, 1000 uuf, 
±5%, 500 vdc 

C5 CM05ED470J03 CAPACITOR: Fxd, mica, 47 uuf, 
±5%, 500 vdc 

C6 CM05ED200J03 CAPACITOR: Fxd, mica, 20 uuf, 
±5%, 500 vdc 

C7 CM05FD221J03 CAPACITOR: Fxd, mica, 220 uuf, 
± 5%, 500 vdc 

CRl NOT USED 

CR2 1N3064 DIODE 

IC1 16028403 INTEGRATED CIRCUIT 

P1 M21097 /7-038 CONNECTOR: MIL type 

Q1 NOT USED 

Q2 NOT USED 

Q3 NOT USED 

Parts List 

MFR F IG. 
CODE NO. 

81349 

24361 5-1 

81349 

81349 

81349 

81349 

! 

81349 

24361 

81349 

----------�- ____________________________ _ �__ ____ '-----------
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Parts List NAVSHIPS 0967-378-4010 

(' TABLE 6-2. MAINTENANCE PARTS liST (cont) 

OSCILLATOR #1 ASSEMBLY, 1A1A1A1 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION .. 

Q4 NOT USED 

Q5 2N760A TRANSISTOR 

Q6 2N2907 TRANSISTOR 

Q7 SAME AS Q5 

R1 NOT USED 

R2 NOT USED 

R3 NOT USED 

R4 NOT USED 

R5 NOT USED 

( R6 RC07GF471J RESISTOR: Fxd, comp, 470K, 
1/4w, ±5% 

R7 RC07GF564J RESISTOR: Fxd, comp, 560K, 
1/4w, ±5% 

R8 RC07GF102J RESISTOR: Fxd, comp, 1K, 
1/4w, ±5% 

R9 RC07GF823J RESISTOR: Fxd, comp, 82K, 
1/4w, ±5% 

R10 RC07GF222J RESISTOR: Fxd, comp, 2. 2K, 
1/4w, ±5% 

Rll SAME AS R6 
v 

R12 NOT USED 

R13 NOT USED 

R14 RC07GF103J RESISTOR: Fxd, comp, 10K, 
1/4w, ±5% 

l 
R15 NOT USED 

ORIGINAL 

MF.R 
CODE 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

Table 
6-2 

FI G. I 
NO. ] 

! 

! 

--
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NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

OSCILLATOR #1 ASSEMBLY, 1A1A1A1 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

R16 NOT USED 

R17 NOT USED 

R18 NOT USED 

R19 SAME AS R6 

Y1 NOT USED 

Y2 16028406-6 CRYSTAL: Quartz (181. 856KC) 

OSCILLATOR #2 ASSEMBLY, 1A1A1A2 

1A1A1A2 36021010-1 CIRCUIT BOARD ASSEMBLY 

C1 CM05FD101J03 CAPACITOR: Fxd, mica, 100 uuf, 
±5%, 500 vdc 

C2 CM05ED470J03 CAPACITOR: Fxd, mica, 47 uuf, 
±5%, 500 vdc 

C3 CM06FD102J03 CAPACITOR: Fxd, mica, 1000 uuf, 
±5%, 500 vdc 

C4 SAME AS C3 

C5 SAME AS C2 

C6 CM05ED200J03 CAPACITOR: Fxd, mica, 200 uuf, 
±5%, 500 vdc 

C7 CM05FD221J03 CAPACITOR: Fxd, mica, 220 uuf, 
±5%, 500 vdc 

C8 SAME AS C3 

C9 SAME AS C2 

C10 SAME AS C3 

Cll SAME AS C2 

------

6-10 

Parts List 

MFR FIG. 
CODE NO. 

24361 
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81349 

81349 

81349 

81349 
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Parts List NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS LIST (con 

OSCILLATOR #2 ASSEMBLY, 1A1A1A2 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

C12 SAME AS C6 

C13 SAME AS C7 

C14 SAME AS C6 

Cl 5 SAME AS C7 

C16 NOT USED 

C17 NOT USED 

C18 NOT USED 

Cl9 NOT USED 

C20 SAME AS C6 

C21 SAME AS C6 

CR1 1 N3064 DIODE 

CR2 SAME AS CRl 

CR3 SAME AS CRl 

CR4 SAME AS CRl 

ICl 16028403 INTEGRATED CIRCUIT 

P1 M21097 /7-038 CONNECTOR: MIL type 

Q1 2N760A TRANSISTOR NpN 

Q2 2N2907 TRANSISTOR PNP 

Q3 SAME AS Q1 

Q4 SAME AS Ql 

Q5 SAME AS Ql 

Q6 SAME AS Q2 

ORIGINAL 

M FR 
CODE 

81349 

24361 

81349 

81349 

81349 

Table 
6-2 

FIG. 
NO. 

I 
I 
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NAVSHIPS 0967-378-4010 

• TABLE 6-2. MAINT�NANCE PARTS LIST (cont) 

OSCILLATOR #2 ASSEMBLY, 1A1A1A2 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

Q7 SAME AS Q1 

Q8 SAME AS Q1 

Q9 SAME AS Q2 

Q10 SAME AS Q1 

Qll SAME AS Q1 

Q12 SAME AS Q2 

Q13 SAME AS Q1 

R1 RC07GF564J RESISTOR: Fxd, comp, 560K, 
1/4w, ±5% 

R2 RC07GF102J RESISTOR: Fxd, comp, 1K, 1/4w, 
±5% 

R3 RC07GF823J RESISTOR: Fxd, comp, 82K, 1/4w, 
±5% 

R4 RC07GF222J RESISTOR: Fxd, comp, 2. 2K, 1/4w, 
±5% 

R5 RC07GF472J RESISTOR: Fxd, comp, 4. 7K, 1/4w, 
±5% 

R6 RC07GF471J RESISTOR: Fxd, comp, 470, 1/4w, 
±5% 

R7 SAME AS R1 

R8 SAME AS R2 

R9 SAME AS R3 

R10 SAME AS R4 
. 

Rll SAME AS R6 

R12 RC07GF103J _ RESISTOR: Fxd, comp, 10K, 1/4w, 
±5% 

6-12 
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MFR FIG. 
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Parts List NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENA�CE PARTS LIST (cont)' 
OSCILLATOR #2 ASSEMBLY, 1A1A1A2 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

R13 SAME AS R12 

R14 SAME AS R12 

R15 SAME AS R1 

R16 SAME AS R2 

R17 SAME AS R3 

R18 SAME AS R4 

R19 SAME AS R6 

R20 SAME AS R1 

R21 SAME AS R2 

R22 SAME AS R3 

R23 SAME AS R4 

R24 SAME AS R6 

R25 SAME AS R12 

R26 SAME AS R12 

R27 RC07GF152J RESISTOR: Fxd, comp, 1. 5K, 1/4w, 
±5% 

Y1 16028405-1 CRYSTAL: Quartz 

Y2 16028406-3 CRYSTAL: Quartz 

Y3 16028406-8 CRYSTAL: Quartz 

Y4 16028406-1 CRYSTAL: Quartz 

TIME BASE DIVIDER ASSEMBLY, 1A1A1A3 

1A1A1A3 36021020 CIRCUIT BOARD ASSEMBLY 

IC1 16028423 INTE GRATED CIRCUIT 

ORlGINAL 

MFR 
CODE 

81349 

24361 

24361 

24361 

24361 

24361 

24361 

Table 
6-2 

FI G. I 
NO. I . 
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NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

TIME BASE DIVIDER ASSEMBLY, 1A1A1A3 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

IC2 SAME AS IC1 

IC3 SAME AS IC1 

IC4 SAME AS IC1 

IC5 16028402 INTEGRATED CIRCUIT 

IC6 16028403 INTEGRA TED CIRCUIT 

IC7 SAME AS IC6 

IC8 SAME AS IC6 

R1 RC07GF471J RESISTOR: 470 ohms 

R2 SAME AS R1 

R3 SAME AS R1 

R4 SAME AS R1 

R5 SAME AS R1 

R6 SAME AS R1 

R7 SAME AS R1 

R8 SAME AS R1 

R9 SAME AS R1 

R10 SAME AS R1 

Rll SAME AS R1 

P1 M21097 /7-038 CONNECTOR: MIL type 

TIMING CONTROL ASSEMBLY, 1A1A1A4 

1A1A1A4 36021030 CIRCUIT BOARD ASSEMBLY 

C1 CM05ED470J03 CAPACITOR: MIL type 

6-14 

Parts List 

MFR FIG. 
CODE NO. 
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24361 

81349 

81349 
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Parts List NAVSHIPS 0967-378-4010 

( TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

TIMING CONTROL ASSEMBLY, 1A1A1A4 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

.. 

C2 CM05ED101J03 CAPACITOR: MIL type 

IC1 16028410 INTEGRATED CIRCUIT 

IC2 16028423 INTEGRATED CIRCUIT 

IC3 SAME AS IC2 

IC4 SAME AS IC2 

IC5 SAME AS IC1 

IC6 16028403 INTEGRATED CIRClJIT 

IC7 16028409 INTEGRATED CIRCUIT 

IC8 SAME AS IC6 

( 
IC9 16028402 INTEGRA TED CIRCUIT 

P1 M21097 /7-038 CONNECTOR: MIL type 

R1 RC07GF471J RESISTOR: 470 ohms 

R2 SAME AS R1 

R3 SAME AS R1 

R4 SAME AS R1 

R5 SAME AS R1 

R6 SAME AS R1 

• 

BCD COUNTER AND TRIGGER I ASSEMBLY, 1A1A1A5 

1A1A1A5 36021040GP1 CIRCTJ1T B OARD ASSEMBLY 

C1 CM05FD101J03 CAPACITOR: MIL type 

IC1 16028403 INTEGRATED CIRCUIT 

l IC2 16028423 INTEGRA TED CIRCUIT 

ORIGINAL 

,.�_........�""'"'• 

MFR 
CODE 

81349 

24361 

24361 

24361 

24361 

24361 

81349 

81349 

-

Table 
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FIG. 
NO. 
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

BCD COUNTER AND TRIGGER I ASSEMBLY, 1AlA1A5 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

IC3 SAME AS IC2 

IC4 16028401 INTEGRA TED CIRCUIT 

IC5 16028404 INTEGRATED CIRCUIT 

IC6 SAME AS IC1 

IC7 SAME AS IC1 

IC8 SAME AS ICl 

IC9 SAME AS ICl 

R1 RC07GF682J RESISTOR: 6. 8K 

R2 SAME AS R1 

R3 SAME AS R1 

R4 SAME AS R1 

R5 SAME AS R1 

R6 SAME AS R1 

R7 SAME AS R1 

R8 SAME AS R1 

P1 M21097 /7-038 CONNECTOR: MIL type 

STOP MARK TRIGG ER ASSEMBLY, 1A1A1A6 

1A1A1A6 36021060 CIRCUIT BOARD ASSEMBLY 

CR1 1N3064 DIODE 

CR2 SAME AS CRl 

IC1 16028403 INTEGRATED CIRCUIT 

IC2 16028404 INTEGRATED CIRCUIT -------

6-16 
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( TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

STOP MARK TRIGGER ASSEMBLY, 1A1A1A6 (cont) 

REF PART 
DESIG NUM BER NAME AND DESCRIPTION 

.. 
IC3 16028402 INTEGRATED CIRCUIT 

• 

IC4 16028423 INTEGRA TED CIRCUIT 

IC5 16028401 INTEGRATED CIRCUIT 

IC6 16028410 INTEGRATED CIRCUIT 

IC7 SAME AS IC1 

R1 RC07GF471F RESISTOR: 470 ohms 

R2 SAME AS R1 

R3 SAME AS R1 

( 
R4 SAME AS R1 

R5 SAME AS R1 

R6 SAME AS R1 

P1 M21097 /7-038 CONNECTOR: MIL type 

BCD COUNTER AND TRIGGER II, 1AlAlA7 

1A1A1A7 36021040GP2 CIRCUIT B OARD ASSEMBLY 

C1 CM05FD101J03 CAPACITOR, Fxd, mica, 100 pf, 
±5%, 500 v 

IC1 16028403 INTEGRA TED CIRCUIT 

• IC2 16028423 INTEGRA TED CIRCUIT 

IC3 SAME AS IC2 

IC4 16028401 INTEGRATED CIRCUIT 

IC5 16028404 INTEGRATED CIRCUIT 

{ 
IC6 SAME AS IC1 

----- -------- ----------- ----

ORIG INAL 
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CODE 
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

BCD COUNTER AND TRIGGER II, 1A1A1A7 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

IC7 SAME AS IC1 

IC8 SAME AS IC1 

IC9 SAME AS IC1 

P1 M21097 /7-038 CONNECTOR: MIL type 

R1 RC07GF682J RESISTOR: Fxd, comp, 6800 
1/4w, ±5% 

R2 SAME AS R1 

R3 SAME AS R1 

R4 SAME AS R1 

R5 SAME AS R1 

R6 SAME AS R1 

R7 SAME AS R1 

R8 SAME AS R1 

SIGNAL PROCESSOR ASSEMBLY, 1A1A1A8 

1A1A1A8 36021050 CIRCUIT BOARD ASSEMBLY 

C1 CM05FD111J03 CAPACITOR: MIL type 

C2 SAME AS C1 

CR1 1N3064 SEMICONDUCTOR DEVICE: MIL type 

CR2 SAME AS CRl 

CR3 1N277 DIODE 

CR4 SAME AS CR3 

IC1 16028402 INTEGRATED CIRCUIT 

--� 
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( TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

SIGNAL PROCESSOR ASSEMBLY, 1A1A1A8 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

.. 
IC2 16028404 INTEGRATED CIRCUIT 

• IC3 16028403 INTEGRATED CIRCUIT 

IC4 16028423 INTEGRATED CIRCUIT 

IC5 16028409 INTEGRATED CIRCUIT 

IC6 16028410 INTEGRATED CIRCUIT 

IC7 SAME AS IC2 

IC8 16028401 INTEGRATED CIRCUIT 

IC9 SAME AS IC3 

R1 RC07GF682J RESISTOR: 6. 8K 

( R2 SAME AS R1 

R3 RC07GF471J RESISTOR: 470 ohms 

R4 SAME AS R3 

R5 SAME AS R3 

R6 SAME AS R3 

P1 M21097 /7-038 CONNECTOR: MIL type 

COUNTER II ASSEMBLY, 1A1A1A9 

1A1A1A9 36011070 CIRCUIT BOARD ASSEMBLY 
• 

IC1 16028401 INTEGRATED CIRCUIT 

IC2 SAME AS IC1 

IC3 16028403 INTEGRATED CIRCUIT 

IC4 SAME AS IC3 

(, IC5 16028423 INTEGRA TED CIRCUIT 
-

ORIGINAL 
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CODE 
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IC6 

P1 

R1 

NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

COUNTER II ASSEMBLY, 1A1A1A9 (cont) 

PART 
NUMBER NAME AND DESCRIPTION 

SAME AS iC5 

M21097 /7-038 CONNECTOR: MIL type 

RC07GF471J RESISTOR: Fxd, comp, 470 ohms 

BIT COUNTER AND GATES ASSEMBLY, 1A1A1A10 

1A1A1A10 36021070 CIRCUIT BOARD ASSEMBLY 

IC1 16028423 INTEGRATED CIRCUIT 

IC2 16028401 INTEGRA TED CIRCUIT 

IC3 SAME AS IC2 

IC4 SAME AS IC2 

IC5 SAME AS IC2 

IC6 SAME AS IC2 

IC7 SAME AS IC1 

IC8 16028404 INTEGRA TED CIRCUIT 

IC9 SAME AS IC8 

IC10 16028403 INTEGRATED CIRCUIT 

R1 RC07GF471J RESISTOR: 470 ohms 

R2 SAME AS R1 

R3 SAME AS R1 

R4 SAME AS R1 

P1 M21097 /7-038 CONNECTOR: MIL type 

---
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

SELECTED CHARACTER ASSEMBLY, 1A1A1A11 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

1A1A1All 36021110 CIRCUIT BOARD ASSEMBLY 

IC1 16028403 INTEGRA TED CIRCUIT 

IC2 SAME AS IC1 

IC3 16028401 INTEGRATED CIRCUIT 

R1 RC07GF471J RESISTOR: 470 ohms 

R2 RC07GF682J RESISTOR: 6. 8K ohms 

R3 SAME AS R2 

R4 SAME AS R2 

R5 SAME AS R2 

R6 SAME AS R2 

R7 SAME AS R2 

R8 SAME AS R2 

R9 SAME AS R2 

P1 M21097 /7-038 CONNECTOR: MIL type 

FOX MESSAGE ASSEMBLY, 1A1A1A12 

1A1A1A12 36021120 CIRCUIT BOARD ASSEMBLY 

C1 CM05FD301J03 CAPACITOR: MIL type 

C2 CM05FD111J03 CAPACITOR: MIL type 

CR1 1N645 DIODE 

IC1 16028430 INTEGRA TED CIRCUIT 

IC2 16028410 INTEGRA TED CIRCUIT 

IC3 16028403 INTEGRA TED CIRCUIT -- -----------
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

FOX MESSAGE ASSEMBLY, 1A1A1A12 (cont) 

REF 
DESIG 

IC4 

IC5 

P1 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

Q8 

Q9 

Q10 

R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

6-22 

PART 
NUMBER 

M21097 /7-038 

2N2907 

2N1613 

RC07GF202J 

RC07GF562J 

NAME AND DESCRIPTION 

SAME AS IC3 

SAME AS IC3 

CONNECTOR: MIL type 

TRANSISTOR: MIL type 

SAME AS Q1 

SAME AS Q1 

SAME AS Q1 

SAME AS Q1 

SAME AS Q1 

SAME AS Q1 

SAME AS Q1 

TRANS IS TOR: MIL type 

SAME AS Q1 

RESISTOR: 2K 

RESISTOR: 5. 6K 

SAME AS R1 

SAME AS R2 

SAME AS R1 

SAME AS R2 

SAME AS R1 

SAME AS R2 

SAME AS R1 

Parts List 

"') 

M FR FIG. 
CODE NO. 

" 

81349 

81349 

') 

81349 

81349 

81349 

' 

,�J 

ORIGINAL 



(' 

.. 

• 

( 

.. 

( 

Parts List NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

FOX MESSAGE ASSEMBLY, 1AlA1A12 (cont) 

REF 
DESIG 

R10 

Rll 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 
�---------- -·-

ORIGINAL 

PART 
NUMBER 

RC07GF511J 

RC07GF472J 

RC07GF102J 
'----�------

NAME AND DESC RIPTION 

SAME AS R2 

SAME AS R1 

SAME AS R2 

SAME AS R1 

SAME AS R2 

SAME AS R1 

SAME AS R2 

SAME AS R2 

SAME AS R2 

SAME AS R2 

SAME AS R2 

SAME AS R2 

SAME AS R2 

SAME AS R2 

SAME AS R2 

RESISTOR: 510 ohms 

RESISTOR: 4700 ohms 

SAME AS R1 

SAME AS R2 

RESISTOR: 1000 ohms 
- -----------

.MFR 
CODE 

81349 

81349 

81349 
-------
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

FOX MESSAGE ASSEMBLY, 1A1A1A12-1 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

1A1A1A12-1 36021220 CIRCUIT BOARD ASSEMBLY 

C1 CM05FD301J03 CAPACITOR: MIL type 

C2 CM05FD111J03 CAPACITOR: MIL type 

C3 CM05FD201J03 CAPACITOR: MIL type 

C4 CM05ED470J03 CAPACITOR: MIL type 

C5 CM06FD202J03 CAPACITOR: MIL type 

CR1 1N645 DIODE 

IC1 16028430 INTEGRA TED CIRCUIT 

IC2 16028410 INTEGRA TED CIRCUIT 

IC3 16028403 INTEGRA TED CIRCUIT 

IC4 SAME AS IC3 

IC5 16028425 INTEGRA TED CIRCUIT 

IC6 SAME AS IC2 

IC7 SAME AS IC2 

P1 M21097/7-038 CONNECTOR: MIL type 

Q1 2N2907 TRANSISTOR: MIL type 

Q2-Q8 SAME AS Q1 

Q9 SAME AS Q1 

R1 RC07GF202J RESISTOR: 2K 

R2 RC07GF562J RESISTOR: 5. 6K 

R3 SAME AS R1 

R4 SAME AS R2 

R5 SAME AS R1 

6-24 
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f 
TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

FOX MESSAGE ASSEMBLY, 1AlA1A12-1 (cont) 

REF PART 
DESIG NUMBER NAME AND DESC RIPTION 

R6 SAME AS R2 

R7 SAME AS R1 

R8 SAME AS R2 

R9 SAME AS Rl 

R10 SAME AS R2 

Rll SAME AS R1 

R12 SAME AS R2 

R13 SAME AS Rl 

R14 SAME AS R2 

( R15 SAME AS R1 

R16 SAME AS R2 

R17 SAME AS R2 

Rl8 SAME AS R2 

Rl9 SAME AS R2 

R20 SAME AS R2 

R21 SAME AS R2 

R22 SAME AS R2 

R23 SAME AS R2 
• 

R24 SAME AS R2 

R25 RC07GF511J RESISTOR: 510 ohms 

R26 RC07GF472J RESISTOR: 4. 7K 

( 

ORIGINAL 
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

FOX MESSAGE ASSEMBLY, 1A1A1A12-1 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

R27 SAME AS R1 

R28 SAME AS R2 

R29 RC07GF102J RESISTOR: 1K 

FOX MESSAGE ASSEMBLY, 1A1A1A12-2 

1A1A1A12-2 36021120-2 CIRCUIT BOARD ASSEMBLY 

CR1-CR5 1N4148 DIODE: MIL type 

IC1 16028438 INTEGRA TED CIRCUIT 

IC2 16028403 INTEGRATED CffiCUIT 

IC3 SAME AS IC2 

P 1  M21097 /7-038 CONNECTOR: MIL type 

Q 1-Q7 2N2907 TRANS IS TOR: MIL type 

R1 RC07GF202J RESISTOR: 2000 ohms 

R2 RC07GF562J RESISTOR: 5. 6K ohms 

R3 SAME AS R1 

R4 SAME AS R2 

R5 SAME AS R1 

R6 SAME AS R2 

R7 SAME AS R1 

R8 SAME AS R2 

R9 SAME AS R1 

R10 SAME AS R2 

Rll SAME AS R1 

6-26 

Parts List 

'� 

MFR FIG. 
CODE NO. _ 

81349 

24361 5-26A 

81349 

24361 

24361 

. 
... ,. 

81349 

81349 

81349 

I 

81349 

I 

I 

• 

J .J 

ORIGINAL 



Parts List NAVSHIPS 0967 -37 8-4010 

(" TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

FOX MESSAGE ASSEMBLY, 1A1A1A12-2 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

R12 SAME AS R2 

t R13 SAME AS R1 

R14 SAME AS R2 

R15 SAME AS R2 

R16 SAME AS R2 

R17 SAME AS R2 

R18 SAME AS R2 

R19 SAME AS R2 

R20 SAME AS R2 

( R21 SAME AS R2 

R22 RC07GF123J RESISTOR: 12K ohms 

R23 SAME AS R22 

R24 SAME AS R22 

R25 SAME AS R22 

R26 SAME AS R22 

CALL LETTER MATRIX ASSEMBLY, 1A1A1A13 

1A1A1A13 36021130-1 CIRCUIT BOARD ASSEMBLY 
• 

CR1 1N3064 DIODE: MI L type 

CR2 SAME AS CR1 

CR3 SAME AS CR1 

CR4 SAME AS CR1 

( CR5 SAME AS CR1 
, ___ -- ----------
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

CALL LETT ER MATRIX ASSEMBLY, 1AlA1Al3 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

CR6 SAME AS CRl 

CR7 SAME AS CRl 

CR8 SAME AS CRl 

CR9 SAME AS CRl 

CRlO SAME AS CRl 

CRll SAME AS CRl 

CR12 SAME AS CRl 

CR13 SAME AS CRl 

CR14 SAME AS CRl 

CR15 SAME AS CRl 

CR16 SAME AS CRl 

CR17 SAME AS CRl 

CR18 SAME AS CRl 

CR19 SAME AS CRl 

CR20 SAME AS CRl 

CR21 SAME AS CRl 

CR22 SAME AS CRl 

CR23 SAME AS CRl 

CR24 SAME AS CRl 

CR25 SAME AS CRl 

CR26 SAME AS CRl 

CR27 SAME AS CRl 

CR28 SAME AS CRl 
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( TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

CALL LETTER MATRIX ASSEMBLY, 1A1A1A13 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

CR29 SAME AS CR1 

• CR30 SAME AS CR1 

IC1 16028403 INTEGRATED CIRCUIT 

IC2 16028401 INTEGRATED CIRCUIT 

IC3 SAME AS ICl 

P1 M21097/7-038 CONNECTOR: MIL type 

R1 RC07GF471J RESISTOR: 470 ohms 

CHARACTER COUNTER-I ASSEMB LY, 1A1A1A14 

( 
1A1A1A14 36021090 CIRCUIT BOARD ASSEMBLY 

IC1 16028401 INTEGRA TED CIRCUIT 

IC2 SAME AS IC1 

IC3 16028423 INTEGRATED CIRCUIT 

IC4 SAME AS IC3 

IC5 16028403 INTEGRATED CIRCUIT 

IC6 16028402 INTEGRATED CIRCUIT 

.. IC7 SAME AS IC1 

IC8 SAME AS IC6 

• 

IC9 16028404 INTEGRA TED CIRCUIT 

IC10 SAME AS ICl 

R1 RC07GF471J RESISTOR: 470 ohm:; 

R2 SAME AS R1 

(, P1 M21097/7-038 CONNECTOR: MIL type 

ORIGINA L 

MFR 
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

M ESSAGE SELECT GAGES ASSEMBLY, 1A1A1A15 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

1A1A1A15 36011060 CIRCUIT BOARD ASSEMBLY 

IC1 16028413 INTEGRA TED CIRCUIT 

IC2 16028401 INTEGRATED CIRCUIT 

P1 M21097 /7-038 CONNECTOR: MIL type 

R1 RC07GF103J RESISTOR: Fxd, comp; 10K 

R2 RC07GF203J RESISTOR: Fxd, comp, 20K 

R3 SAME AS R2 

R4 RC07GF471J RESISTOR: Fxd, comp, 470 ohms 

OUTPUT DRIVER ASSEMBLY, 1A1A1A16 

1A1A1A16 36011040 CIRCUIT BOARD ASSEMBLY 

CR1 1N3064 DIODE . 
CR2 SAME AS CR1 

CR3 SAME AS CR1 

CR4 SAME AS CR1 

CR5 SAME AS CR1 

C1 CM05FD391J03 CAPACITOR: MIL type 

Q1 2N2907 TRANSISTOR 

P1 M21097 /7-038 CONNECTOR: MIL type 

Q2 2N760A TRANSISTOR 

Q3 2N1613 TRANSISTOR 

Q4 SAME AS Q2 

Q5 SAME AS Q1 
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

OUTPUT DRIVER ASSEMBLY, lA1AlA16 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION. 

Q6 SAME AS Q2 

Q7 SAME AS Ql 

Q8 SAME AS Q3 

Q9 SAME AS Ql 

QlO SAME AS Q2 

Qll 2N2905 TRANSISTOR 

R1 RC07GF153J RESISTOR: Fxd, 15K, 1/4w, ±5% 

R2 RC07GF302J RESISTOR: Fxd, 3K, 1/4w, ±5% 

R3 RC07GF27 2J RESISTOR: Fxd, 2. 7K, 1/4w, ±5% 

R4 RC07GF472J RESISTOR: Fxd, 4. 7K, 1/4w, ±5% 

R5 RC07GF102J RESISTOR: Fxd, lK, 1/4w, ±5% 

R6 SAME AS R4 

R7 SAME AS R4 

R8 RC07GF103J RESISTOR: Fxd, lOK, 1/4w, ±5% 

R9 SAME AS R5 

R10 RC07GF682J RESISTOR: Fxd, 6. 8K, 1/4w, ±5% 

Rll RC20GF103J RESISTOR: Fxd, 10K, 1/2w, ±5% 

R12 RC32GF470J RESISTOR: Fxd, 47, 1w, ±5% 

R13 SAME AS R12 

R14 SAME AS R10 

R15 SAME AS R5 

R16 RC07GF101J RESISTOR: Fxd, 100 ohms, 1/4w, 
±5% 
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

OUTPUT DRIVER ASSEMBLY, 1A1A1A16 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

R17 SAME AS R5 

R18 SAME AS R3 

R19 RC07GF154J RESISTOR: Fxd, 150K, 1/4w, ±5% 

R20 SAME AS R10 

R21 RC07GF513J RESISTOR: Fxd, 51K, 1/4w, ±5% 

R22 SAME AS R5 

R23 SAME AS R4 

R24 SAME AS R10 

R25 SAME AS R19 

R26 SAME AS R4 

WORD MATRIX CONTROL AND CARRIAGE RETURN ASSEMBLY, 1A1A1A17 

1A1A1A17 36011020 CIRCUIT BOARD ASSEMBLY 

CR1 1N3064 D IODE 

CR2 SAME AS CR1 

CR3 SAME AS CR1 

CR4 SAME AS CR1 

CR5 SAME AS CR1 

IC1 16028401 INTEGRA TED CIRCUIT 

IC2 16028404 INTEGRA TED CIRCUIT 

IC3 16028403 INTEGRATED CIRCUIT 

IC4 SAME AS IC3 

P1 M21097 /7-038 CONNECTOR: MIL type 
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( TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

WORD MATRIX CONTROL AND CARRIAGE RETURN ASSEMBLY, 1AlA1A1 7 (cont) 

REF PART MFR 
DESIG NUMBER NAME AND DESCRIPTION CODE 

R1 RC07GF471J RESISTOR: Fxd, 470, 1/4w, 81349 

• ±5% 

R2 SAME AS R1 

R3 SAME AS R1 

EXTENDER BOARD ASSEMBLY, 1A1A1A18 

1A1A1A18 36021160-2 CffiCUIT BOARD ASSEMBLY 24361 

J1 M21097 /6-049 CONNECTOR: MIL type 81349 

P1 M21097 /7-038 CONNECTOR: MIL type 81349 

( WORD MATRIX ASSEMBLY, 1A1A2 

1A1A2 36011010 CIRCUIT BOARD ASSEMBLY 24361 

CR1 1N3064 DIODE 81349 

CR2 SAME AS CR1 

CR3 SAME AS CR1 

CR4 SAME AS CR1 

CR5 SAME AS CR1 

CR6 SAME AS CR1 

CR7 SAME AS CR1 
, 

CR8 SAME AS CR1 

CR9 SAME AS CR1 

CR10 SAME AS CR1 

CRll SAME AS CR1 

l CR12 SAME AS CR1 
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TA BLE 6-2. MA INT ENANCE PARTS LIST (cont) 

WORD MA TRIX ASSEMBLY, 1A1A2 (cont) 

REF 
DESIG 

CR13 

CR14 

CR15 

CR16 

CR17 

CR18 

CR19 

CR20 

CR21 

CR22 

CR23 

CR24 

CR25 

CR26 

CR27 

CR28 

CR29 

CR30 

F1 

F2 

IC1 

IC2 
------------� ------

6-34 

PART 
NUMBER 

F02A250V 1/8AS 

16028404 

�.�-.. �-------- ----- - ---------

NAME AND DESCRIPTION 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CR1 

SAME AS CRl 

SAME AS CRl 

SAME AS CRl 

SAME AS CR1 

SAME AS CRl 

SAME AS CRl 

FUSES: 1/8 A 250 v 

SAME AS F1 

INTEGRA TED CIRCUIT 

SAME·AS IC1 
L__-------�----
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TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

POWER SUPPLY ASSEMBLY, 1A1A3 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

1A1A3 36011050 CIRCUIT BOARD ASSEMBLY 

C1 CS13BC396K CAPACITOR: Tantalum, 39MFD, 10v 

C2 NOT USED 

C3 NOT USED 

C4 CP05A1KB104K3 CAPACITOR: Fxd, P aper 0. 1 MFD, 
100v 

C5 CLR65BJ600MP3 CAPACITOR: Fxd, electrolitic, 60 
MFD 50v 

C6 SAME AS C5 

C7 CLR65BH101MP3 CAPACITOR: Fxd, electrolitic, 
100 MFD, 30v 

C8 SAME AS C7 

C9 C P09A1KC224K3 CAPACITOR: Fxd, paper, • 22 MFD, 
200v 

C10 CS13BD226K CAPACITOR: Fxd, tantalum, 22 
MFD, 15v 

Cll CK63AW103MP3 CAPACITOR: Fxd, ceramic, • 01 
MFD 200v 

C12 SAME AS C11 

CR1 1N3611 DIODE 

CR2 SAME AS CR1 

CR3 1N645 DIODE 

CR4 SAME AS CR3 

CR5 SAME AS CR3 

CR6 SAME AS CR3 
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Table 
6-2 

NA VSHIPS 096 7-3 78-4010 

TABLE 6-2. MAINTENANCE PART S LIST (cont) 

POWER SUPPLY ASSEMBLY, 1A1A3 (cont) 

RE F PART 
DESIG NUMBER NAME AND DESCRIPTION 

CR7 1N3016B DIODE 

CRS 1N754A DIODE 

CR9 SAME AS CRl 

CR10 NOT USED 

CRll NOT USED 

CR12 SAME AS CR7 

CR13 1N3022B DIODE 

CR14 SAME AS CR7 

CR15 1N965B DIODE 

CR16 SAME AS CR3 

CR17 SAME AS CR3 

CR18 SAME AS CR3 

CR19 SAME AS CR3 

CR20 SAME AS CR3 

F1 F02A250V1AS FUSE : Lamp, 250v 

P1 M21097 /7-038 CONNE CTOR: MIL type 

Q1 NOT USED 

Q2 NOT USED 

Q3 2N2907 TRANSISTOR 

Q4 2N1613 TRANSISTOR 

Q5 SAME AS Q4 

Q6 2N3439 TRANSISTOR 

Q7 SAME AS Q6 
--------�·------------------
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Parts List NAVSHIPS 0967-378-4010 

( TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

POWER SUPPLY ASSEMBLY, 1A1A3 (cont) 

REF PART 
DESIG NUMBER NAME AND DESCRIPTION 

Rl RC20GF680J RESISTOR: Fxd, comp, 68 ohms, 
1/2w, ±5% 

� 

R2 RC20GF510J RESISTOR: Fxd, comp, 51 ohms, 
1/2w, ±5% 

R3 RC20GF681J RESISTOR: Fxd, comp, 680 ohms, 
1/2w, ±5% 

R4 RC20GF472J RESISTOR: Fxd, comp, 4. 7K, 
1/2w, ±5% 

R5 SAME AS R3 

R6 RC20GF102J RESISTOR: Fxd, comp, lK, 1/2w, 
±5% 

( R7 SAME AS R6 

R8 RC20GF471J RESISTOR: Fxd, comp, 470 ohms, 
1/2w, ±5% 

R9 RJ11CP501 RESISTOR: Var., 500 ohms 

RlO RC32GF681J RESISTOR: Fxd, comp, 680 ohms, 
1w, ±5% 

Rll RC42GF181J RESISTOR: Fxd, comp, 180 ohms, 
2w, ±5% 

R12 SAME AS Rl 
lot 

R13 RC32GF680J RESISTOR: Fxd, comp, 68 ohms 
lw, ±5% 

' 

R14 RC20GF153J RESISTOR: Fxd, comp, 15K, 1/2 w, 
±5% 

R15 RC32GF223J RESISTOR: Fxd, comp, 22K, lw, 
±5% 

R16 SAME AS R15 

( 
' 

R17 RJ11CP502 RESISTOR: Var, 5K 

ORIGINA L 

MFR 
CODE 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

81349 

Table 
6-2 

FIG. 
NO. 

6-37 



Table 
6-2 

NAVSHIPS 0967-378-4010 

TABLE 6-2. MAINTENANCE PARTS LIST (cont) 

Parts List 

POWER SUPPLY ASSEMBLY, 1A1A 3 (cont) 

REF PART MFR FIG. 
DESIG NUMBER NAME AND DESCRIPTION CODE NO. 

R18 SAME AS R6 

R19 RC20GF103J RESISTOR: Fxd, comp, 10K, 1/2 w, 81349 

MFR CODE 

24361 

81349 

±5% 
---···-·-

TABLE 6-3. LIST OF MANUFACTURERS 

NAME ADDRESS 

T M Systems, Inc. 25 Allen Street 
Bridgeport, Conn. 06604 

Military Specification 
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USER ACTIVITY TECHNICAL MANUAL COMMENT SHEET 
NAVSHIPS 5600/2(REV. 9/67) 
(Formerly NAVSHIPS 4914) 

NAVSHIPS ------

VO LUME NO. ____ _ 

(Fold on dotted line on reverse side, staple, and mail to NAVELEX) 

PROBLEM 1\REA: 



Fold 
------------------------------------------------------------------------------------

DEPA RTMENT O F  TH E NAVY 
NAVAL ELECTRON IC SYSTEMS COMMAND 
WA SHINGTON, D. C. 20360 

OFFICIAL BUSINE SS 

COMMANDER, NAVAL ELECTRONIC SYSTEMS COMMAND 
TECHNICAL PUBLICA TIONS BRANCH 
DEPA RTMENT OF TH E NAVY 
WA SHING'IDN, D. C. 20360 

----------------------- - ------------------------------------------------------------
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