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Figure 1-1. Model 1306 Message Generator 



SECTION I 

INTRODUCTION 

1.1 PURPOSE OF EQUIPMENT 

The Model 1306 Message Generator is designed to serve as a 
continuous source of standard 5-level teleprinter code for testing 
the operation and quality of telegraph terminal systems. The char
acter sequence can be wired to provide a message length of 1 to 80 
characters with individual characters tailored to customer require
ments. 

1.2 PHYSICAL DESCRIPTION 

The Model 1306 is an all solid-state device containing five 
plug-in printed circuit boards housed in an aluminum cabinet 19 
inches wide, 18 inches deep, and 1-3/4 inches high. The top cover 
of the cabinet is removable for maintenance and troubleshooting. 
Front panel items include two indicator lamps, a mode switch, a 
power switchj and a slot for accepting miniature plug-in printed 
circuit boards called "speed chips." The speed chip is the means 
by which the output baud rate is selected. A separate speed chip 
is required for each baud rate. 

1.3 SPECIFICATIONS 

A list of specifications for the Model 1306 Message Generator 
is contained in table 1-1. 

Table 1-1. Specifications, Model 1306 

Output Code 

Output Speed .. 

Hes sage Format. , 

Message Length. 

Output Circuit. . . 

Optional Output Circuits. , 

Standard 5-level teleprinter code, 
7.0 or 7.5 units in length 

50 to 1600 wpm, selectable by front 
panel speed chip 

Customer option 

Up to 80 characters 

Provides polar logic level signal 
with a minimum of ±6 volts into 1000 
ohms 

Dry contacts of: 
1. A non-isolated 60 rna neutral keyer 
2, An isolated 60 rna neutral kcyer 
3. An isolated 60 rna polar keyer 
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Table 1-1. Specifications, Model 1306 (cont.) 

Step Circuit .... 

Burst Circuit .... 

Power Requirements .. 

Dimensions ..... . 

Weight ....... . 

1-2 

. . . . . Requires a neutral or polar positive 
logic level with a minimum duration 
of 1 millisecon~ (Circuit reads a sin
gle character from unit for each step 
pulse.) 

. . Requires a neutral or polar positive 
logic level with a minimum duration 
of 1 millisecond. (Circuit reads a 
complete message from unit for each 
burst pulse.) 

115 vac, 50/60 Hz, at approximately 
15 watts (can be switched internally 
for 230 vac operation). 

. Height: 
Width: 
Depth: 

1-3/4 inches 
19 inches 
18 inches 

. Approximately 10 pounds 



SECTION II 

Ii-JSTALLATION 

2.1 UNPACKING AND INSPECTION 

Carefully unpack and remove the Model 1306 Message Generator 
from its shipping conta1ner. Inspect the unit for damage. If any 
damage is found, file a written claim with the si1ipping agency. 
Send a copy of th1s claim to Frederick Electronics Corporation, 
P.O. Box 502, Frederick, ~laryland 21701. 

2. 2 POWER REQU IRH!ENTS 

The ~lodel 1306 is normally shipped ready to operate on 105-125 
vac, 47-63 Hz" The unit will also operate on 210-250 vac, 47-63 
Hz~ repositioning an internal 115/230-volt slide switch. This 
switch is mounted ins1de the unit on a bracket which also mounts 
transformer Tl. The switch is locked in the 115-volt position. To 
change to the 230-volt position, proceed as follows: 

1. Remove power plug from a,c outlet. 
2. Remove top cover of Model 1306. 
3, Locate switch and loosen screw holding locking plate" 
4, Slide switch to 230-volt position and tighten screw. The 

un1t will now operate on 230-volts a-c. 
5. Replace cover and insert power plug into 230 vac outlet. 

2.3 :'lOUKTING 

The Model 1306 is des1gned to mount in a standard 19-inch equlp
ment rack. A vertical rack space of 1-3/4 1nches is required. If 
slide mounting 1s desired, use Chass1s Trak part C-300-S-20. 

2.4 OUTPUT SIGXAL CO~~ECTIO~S 

Figure 2-1 shows the output s1gnal connections for the Message 
Generator tlake those connect1ons that apply to particular operat
lng requ1rements and 1gnore those that do not apply. 

Refer to deta1ls 1 and 2 for 1nstruct1on in the methods of 
assembling cable plugs Allow suff1c1ent slack in the cabl1ng to 
avo1d strain on leads or connectors and to allow the unit to be 
fully withdrawn when sl1de mounted. 

2 4 1 HIGH LEVEL CO\\ECTIO\S TBl 

l(hen an opt1onal High Level Keyer is plugged in, the contacts 
of the keyer's electron1c relay w1ll appear at TBl. Under this con
dition, p1n 4 1s the common or swinger contact, pin 3 is closed to 
pin 4 for mark. and pin 5 lS closed to p1n 4 for space. Neutral 
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Figure 2-1. Output Signal Connections 
(C1345) 



Step 1. Strip about 1/8-inch of 
insulation from end of lead 
wire. Wire gauge range: #20 
through #24 stranded conduc
tor. 

Step 2. Select appropriate pin 
type and lay lead wire in 
connector pin valley so that 
end of insulation is centered 
at notch between tabs. 

Step 3. Using long nose or chain 
nose pliers, fold down one 
tab over exposed conductor 
wires. 

Step 4. Fold down opposite tab 
over conductor wires. 

1Step 5. Solder crimped conductor 
to pin. Do not let solder 
flow towards pin tip. Avoid 
melting wire insulation. 

Step 6. After pin has cooled, 
fold down a clamp tab over 
wire insulation. 

Step 7. Fold down the remaining 
tab over wire insulation to 
complete pin assembly. 

Detail 1. Connector Pin Assembly 



As shown above, the complete cable plug is formed by inserting 
the lead wire and pin assemblies into the proper holes in the rear 
of the nylon connector body. A small screwdriver blade or similar 
tool may be used to assure full pin seating by placing the tool 
along the wire and pressing end-wise on the shoulder formed by tabs 
wrapped around the wire insulation. Proper seating obtains when 
the barbs on the pin sides have expanded beyond the hole diameter 
as viewed from the mating side of the connector plug. 

Removal of pins from the connector body for replacement or 
wiring alterations may be facilitated by the tool listed below. 
The tool works by collapsing the retaining barbs on a pin so that it 
may be pulled out. 

A hand operated crimping tool is available and may be desirable 
whenever large numbers of connections are required. 

The following items are manufactured by: 

Molex Products Company 
5224 Katrine Ave. 
Downers Grove, Ill. 60515 

Removal tool 
Hand crimping tool 
Plug connector body 
Male connector pin 
Female connector pin 

Part Numbers: HT-1010-2B 
HT-1031-C 
1360-P 
1380 
1381 

Detail 2. Connector Assembly 



keyers use only pins 3 and 4.. The keyer outputs are not polarity 
sensitive, but an EXTERNAL CURRENT LIMITING RESISTOR MUST BE USED 
to set loop current to a value below 100 rna. The output keyer is 
protected with a 1/10 ampere fuse in both the mark and space leads. 
When driving an inductive load, an additional appropriate resistor
capacitor arc suppressor should be used across the electronic relay 
contacts. 

The optional telegraph Loop ?ower supply output appears at 
pins 1 and 2, with pin 2 as the positive terminal. The power supply 
is capable of continuously supplying a maximum of 100 rna. The volt
age may range from 120 volts (full load) to 150 volts (open circuit). 

CAUTION 

The optional telegraph Loop Power 
Supply is not protected by internal 
current limiting or fusing. As a 
result, a continuous short circuit 
or current overload may cause equip
ment damage before the primary power 
fuse functions. Therefore, check 
all connections before applying pri
mary power 

When both high level and low level connections are made, it 
is desirable to keep the cabling separate to avoid introducing noise 
into the low level circuits. Either physical separation or shielding 
would be satisfactory. 

2.4.2 LOW LEVEL CONNECTIONS - J6 

The logic level output at pin 7 is a polaT signal which alter
nates between ±10 volts (open circuit), and which provides at least 
a ±6 volt level when loaJed with 1000 ohms to ground (pin 12). Mark 
is normally the negative level. 

2.5 SELJJCTING OPERATING MODES 

2.5.1 STEP AND BURST MODES 

The step and burst circu1ts are controlled by an external sig
nal applied between pin 8 or p1n 11 and ground (pin 12) of connector 
J6. The required voltage for either circuit is +6 volts minimum. 
This voltage may he supplied externally from a neutral or polar logic 
level source. or, if desired, the positive ~Iodel 1306 power supply 
level may be switched by remote switch or relay contacts. The posi
tive power supply level is available at pin 6 of J6. The step or 
hurst pulse durat1on must be at least one millisecond. 

If the step mode is selected, the burst circuit must be 
clamped on by connecting a jumper from pin 6 to pin 11 of J6. If 
the burst mode is selected, pins 6 and 8 must be jumpered. The 
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front panel MODE switch remains in the STEP position for both burst 
and step operation. Refer to details 1 and 2 for connector fabri
cation data. 

2.5.2 POSITIVE OR NEGATIVE MARK LOW LEVEL OUTPUT 

1. Remove Output Register board N0375A from Model 1306. 
2. Locate - HARK + eyelets (adjacent to TPl)" 

NOTE 

For a negative mark, perform step 
3; for a positive mark, perform 
step 4. 

3. Bend and insert aU-shaped jumper between center eyelet 
and - eyelet for negative mark (EIA) output. 

4. Bend and insert a U-shaped jumper between center eyelet 
and + eyelet for positive mark output. 

5. Solder eyelets selected in step 3 or 4 above and clip 
excess lead lengthv 

6. Replace board N0375A in Model 1306. 

2 .5.3 1.5-UNIT STOP BIT 

There are two methods of obtaining a 1.5-unit output stop 
bit: The first method requires wiring of low level connector J6; 
the second method requires wiring of Output Register board N0375A. 

a. J6 Connector Wiring 

1. Refer to details 1 and 2 for connectpr fabrication 
data. 

2. Connect a jumper from pin 9 to pin 12. 

b. Output Register Board Wiring 

1. Remove register board N0375A from Model 1306. 
2. Locate ~-UNIT STOP eyelets. Bend and insert aU

shaped jumper between eyelets. 
3. Solder both eyelets and clip excess lead length. 
4. Replace board N0375A in Model 1306. 

2 .. 6 OUTPUT RATE SELECTION 

The [\ 1 o Ll e 1 1 3 0 6 is cap a b 1 e o f opera t 1 n g at speeds up to 13 0 0 
baud. The different baud rates are obtained by means of miniature 
printed circuit boards (called speed chips) which plug into the time 
base t'o~nd through the front panel of the unit. Each unit is shipped 
from the factory with two speed chips, one of which is prewired for 
a tl5er-specified baud rate, and one which is left unwired for user's 
selection and completion. The unwired or universal speed chips may 
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be wired for any baud rate desired. When 1nserting a speed chip, 
make sure that the side marked TOP is facing upward. 

The time base circuit consists of a 38.4 kHz crystal oscillator 
and a 10-stage binary counter. The binary"'counter divides the oscil
lator output. Thus, by sampling individual or combined counter stage 
outputs, any integral division from the basic oscillator frequency 
to 1/1024 of the frequency may be obtained. 

The speed chips provide the means of setting a particular binary 
division rate. Factory-wired speed chips are available for all stancl
ard telegraph rates. (See table 2-1.) In the absence of a speed 
chip, the unit operates at 37.5 baud. With data rates for which there 
is no standard chip, a universal speed chip can be wired to provide 
any baud rate within the range of the equipment. 

2.6.1 UNIVERSAL SPEED CHIP 

An illustration of the universal speed chip is shown in figure 
2-2. The speed chip has a system of hole-pairs numbered so that 
each represents a different binary division factor in the time base 
circuit. Hole-pair 1 and hole-pair 16 are identified in figure 2-2. 
Notice that the common track connects to one hole of each hole-pair. 
A particular binary division factor is selected by soldering a small 
U-shaped wire between the two holes of a numbered pair. For example, 
if a division factor of 86 is required, jumper wires are connected 
at hole-pairs 2, 4, 16~ and 64. 

The division factor related to a specific rate is found from 
the formula: 

•• 0 _ Crystal. Frequency in liz X 
112 D1v1S1on Factor - Desired Baud Rate 

Once the division factor is found, th~ proper hole-pairs to 
be wired can be determined. An example of this process is given 
for a baud rate of 200. 

1. Determine division factor. 

D . . . F 38,400 Hz 1V1s1on actor = X 1/2 = 96 
200 Baud 

NOTE 

Since the time base circuitry over
all di~1sion rat1o is necessar1ly 
even, any fract1onal result obtained 
from the formula must be reduced or 
1ncreased sl1ghtly to produce a val1d 
d1vision factor. 
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Table 2-2. Factory Wired Speed Chips 

Baud Rate Part Number 
Cll94-

45.5 1 
50.0 2 
56.9 3 
74.2 4 
75.0 5 

J 
110.0 6 
135.0 7 
150.0 8 
300.0 9 

r---COMMON TRACK 

HOLE-PAIR I 

0 

01 ' ~ 

HOLE-PAIR 16 

Figure 2-2. Universal Speed Chip Board (Bottom View) 



2. Determine which binary counter stages to use. 

a. Select the next binary division factor which is less 
than 96. This factor (64) is part of the answer. 

b. Subtract 64 from 96. The result (32) is the remain
ing part of the answer. Therefore, the binary counter 
divide-by-64 and divide-by-32 outputs require speed 
chip jumpers for 200 baud operations. 

2.7 MATRIX BOARD WIRING 

Matrix characters are assigned to the board by inserting a type 
1N4009 diode at the proper location for each mark bit of a character. 
A sufficient quantity of these diodes is supplied with each unit to 
allow the user to change characters. Consult the code chart in 
table 2-2 for the mark and space bits comprising a character. The 
matrix board has five character-bit diode positions and one reset 
jumper position for each character. (Refer to figure 2-3.) The 
reset jumper is inserted only at the end of the message, and care 
must be used to insure that only one jumper is installed per board. 
All wiring changes are confined to matrix board N0453. 

2.7,1 INSERTING A NEW CHARACTER 

2. 7 '2 

1. Remove matrix board N0453 from Model 1306. 
2. Determine position of new character in message sequence. 

Locate proper scan line. (Lines 1 through 80 correspond 
to characters 1 through 80.) 

3. Unsolder and remove any existing diodes connected to scan 
line. 

4. Refer to selected character in table 2-2 and determine 
~1ich output bits are mark. The mark bit lines must have 
diodes inserted. For example, character C must have 
diodes inserted between selected scan line and bit lines 
2, 3, and 4. (Refer to figure 2-3.) 

5. Bend and insert diodes where indicated. Cathode end of 
diode (marked with black band) must be toward bit line 
eyelets. 

6. Solder both ends of diodes and clip excess lead length. 
7. This procedure completes the wiring of one new character. 

Repeat procedure for each additional new message char
acter. 

8. Replace matrix board N0453 in Model 1306. 

INSERTING A RESET JUMPER 

1 Remove matrix board N0453 from Model 1306. 
2. Unsolder and remove existing reset jumper wire 
3. Determine position of last character in message sequence. 

(Lines 1 through 80 correspond to characters 1 through 80.) 
4. Bend and insert an appropriate wire JUmper between last 

character scan line and reset line. 
S. Solder both ends of jumper and clip excess lead length. 
6. Replace matrix board N0453 in Model 1306. 
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FIGURES - ? • I 3 l a e 8 I ( ) • ' 9 0 I 4 ~ 5 7 ; 2 I 6 II ~ (I) (I) 
• • (/) CD z a: " Q. a: LL. c 

~ i:i: (/) u ...J -J 
LETTERS A B c D E F G H I J K L M N 0 p Q R s T u v w X y z CD 

I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

DOT 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
INDICATES 
MARl< BIT 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Table 2-2. 5-Level Communications Code Chart 
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SECTION III 

OPERATION 

3,1 GENERAL 

The Message Generator is ready for operation after installation 
is completed as described in section II of this manual. Table 3-1 
lists the functions of all controls and indicators. 

Table 3-1. Controls And Indicators, Model 1306 

NAME 

POWER ON switch 

POWER ON lamp 

SPEED slot 

OUTPUT MARK lamp 

MODE switch 

3.2 OPERATION 

REFERENCE 
NUMBER 

Sl 

DS2 

DSl 

S2 

FUNCTION 

Controls a-c power to Message 
Generator 

Lights to indicate that a-c 
power is applied to equipment 

Accepts plug-in speed chips 
for desired output baud rates 

Indicates a mark output 

1) rlJ: Provides reversals out
put, i.e., alternate mark 
and space 

2) MARK: Provides steady mark 
output 

3) STEP: ~llows user to con
trol character readout of 
Message Generator 

4) RUN: Provides continuous 
programmed message output 

1. Insert proper speed chip. (See paragraph 2.6 for chip 
wiring information.) 

2. Set MODE switch to desired position. 
3. Set POWER switch to ON position. 
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SECTION IV 

THEORY OF OPERATION 

4,1 FUNCTIONAL DESCRIPTION 

A functional block diagram of the Model 1306 is shown in figure 
4-1. For the purpose of discussion, assume that the MODE switch is 
in the STEP position and a step level is applied to the start-stop 
flip-flop via the step gate. In the set state, the start-stop flip
flop sets the parallel-to-serial register START flip-flop to space, 
sets the transfer flip-flop, and removes reset from the time base 
divider circuits. The latter action allows the time base to gener
ate clock pulses at a baud rate determined by a front panel plug-in 
speed chip, The output clock pulses are applied to various circuits 
including the transfer flip-flop and the parallel-to-serial register. 

The first clock transition resets the transfer flip-flop and 
thereby reads the first matrix character into the register. One
half bit time later the clock pulses begin shifting data out of the 
register. As the register releases the data to the output circuits, 
each flip-flop is successively set to the space state by a gate 
attached to the INDEX 2 flip-flop. \fihentlle index 1 level (stop bit) has 
advanced to the START flip-flop, the all space condition of the reg
ister is recognized by a sense empty gate and used to set a register 
empty flip-flop. 

The register empty flip-flop enables the start-stop flip-flop 
reset gate, enables one input of the index ANJl gate, and disables 
the step gate One-half bit time later the clock signal resets the 
start-stop flip-flop. This action advances the scanning circuits, 
enables the second input to the index AND gate, and clamps the reg
ister START flip-flop to the mark state. Notice that the time base 
continues operation due to the effect of the register empty flip
flop on the enable clamp. The index ANll gate sets a mark into the 
INDEX 1 flip-flop and resets the stop flip-flop. The former action 
disables the sense empty gate which, in turn, opens hath register 
empty flip-flop reset gates. 

The 1-unit reset gate is normally usecl to reset the empty fljp
flop one-half bit time after the start-stop flip-flop is reset. 
The 1-unit gate is disabled by inserting a jumper between the gate 
and ground. In this manner, the 1.5-unit gate and the stop flip-flop 
reset the empty flip-flop In operation, one bit tjme after reset 
of the start-stop flip-flop, the stop flip-flop is set by the clock 
signal. The resultant output from the stop flip-flop is coupled 
through the 1.5-unit gate and used to reset the empty flip-flop. The 
empty flip-flop then releases the time base enable clamp and allows 
the time base divider to reset The next step pulse input initiates 
a new sequence and reads the second matr1x character from the unit. 
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In the RUN HODE a continuous level is supplied to the step gate 
and the matrix characters are continuously read from the unit. Burst 
mode operation is similar to the RUN mode operation with the excep
tion that readout stops after one complete message sequence. 

4 2 INTEGRATED CIRCUIT DISCUSSION 

The Model 1306 character scan line decade counter circuits in
corporate Motorola SN7490N Decade Counter and Texas Instruments 
SN7441N BCD-to-Decimal Decoder integrated circuit packages. Both 
packages are discussed in the following paragraphs. 

4.2.1 SN7490N DECADE COUNTERS 

The SN7490N Decade Counter (figure 4-2) consists of four, dual
rank, master-slave flip-flops connected together internally to pro
vide a divide-by-two counter and a divide-by-five counter. Output 1 
(pin 12) is from the divide-by-two counter; outputs 2,4, and 8 (pins 
9, 8, and 11) are from the divide-by-five counter. Since the divide
by-two section is not internally connected to the divide-by-five 
section, the decade counter may be utilized in several different 
modes. For purposes of this discussion, however, only the BCD ar
rangement is applicable. 

In order to connect the two sections for BCD counter opera
tion, the BD (pin 1) input must be externally connected to the 1 out
put. The input count is then applied to the T input (pin 14), and 
tlte countdown sequence is as shown in the truth table of figure 4-2. 
Gated direct reset inputs are available for resetting all outputs 
to the logical zero state (Ro at pins 2 and 3), or to the BCD count 
of 9 (Rg at pins 6 and 7). These direct reset inputs override any 
count inputs applied to the counter. 

4.2.2 SN7441N BCD-TO-DECIMAL DECODER 

The SN7441N Decoder consists of ten standard TTL (Transistor
Transistor Logic) gate circuits and ten output driver circuits. The 
BC]) input connections are compatible with the SN7490N Decade Counter 
outputs. A truth table and logic symbol for the decoder are shown 
in figure 4-3. 

4.3 CIRCUIT DESCRIPTION 

4, 3 .1 T U1l: BASI~ CIRCUITS 

Refer to figure 5,1 The time base circu1ts consist of a 
crystal oscillator, a start-stop fl1p-flop, start-stop control cir
cuits, and a divider and associated speed chip. Time base oscilla
tor stages Ql and Q2 form a series-resonant crystal oscillator 
which operates continuously at a 3~, kHz rate. The oscillator sig
nal at the emitter of Q2 is coupled to the base of Q3 The collec
tor of Q3 drives ampl1fier Q7 wh1ch, 1n turn, drives the first stage 
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INPUT 
... ........ - - -··- -

14 f- 13 - 12 f- II -- 10- 9 - 8 -
...--------'1 1 I 

J A- - J B H J C ---4 - R D-

-c CP - -u CP Lc CP '""CP 
~ 

-f- Sl "" 
K K K lg_/ S IT-

( \,} t;-1 ';I 

A 
I J ) 

~~ ~~ 
I f- 2 ~ 3 ~ 4 - 5 - 6 - 7 -

- --
BD RO(l) R0(2) NC Vee Rg(l) Rgcz) 

Truth Table 
Logic Symbol 

INPUT OUTPUT 

Rg 

T 

BD 

Logic Level 1 = +SV 
Logic Level 0 = ground 

T 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

8 4 2 

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

Figure 4-2. SN7490N Decade Counter Logic 

1. 

0 

~ 
0 
1 
0 
1 
0 
1 



GND 

9 8 0 !S 46 73 2 

BCD-TO-DECIMAL 
DECODER I DRIVER 

B C 

vee 

TRUTH TABLE 

INPUT 
OUTPUT 

[, eLi a£, A/ ONt D{ 
0 0 0 0 0 

0 0 0 I I 

0 0 I 0 2 

0 0 I I 3 

0 I 0 0 4 

0 I 0 I 5 

0 I I 0 6 

0 I I I 1 

I 0 0 0 8 

I 0 0 I 9 ..._ 

t ALL OTHER OUTPUTS ARE OFF 

Figure 4-3. SN7441N BCD-To-Decimal Decoder Logic 



of the divider. Start-stop flip-flop Q33-Q34 controls operation of 
the divider circuits. The flip-flop is set in the STEP (includes 
step and burst operation) anJ IW:\ modes to the Q33 on-Q34 off state 
by a positive level at pin 6. In the reversals (n__J) mode the flip-
flop is clamped to the set state by a ground connected to the cal-
l e c t 0 r 0 f en ~ . 

The collector of stage Q34 keeps the divider stages reset by 
c o ll -c r o 11 i n r; e rw h 1 e c 1 amp Q 2 9 . ( Q 2 9 may a 1 s o be con t r o 11 e d by a r e g -
ister empty level.) When the flip-flop is reset, Q29 is turned off 
and thus holds output flip-flop stage Q31 off. At the same time, 
Q29 holds on hoth trigger amplifier Q30 and reset clamp Q28. Turn
on of Q2R forces one-shot stage Q9 to turn off by grounding the junc
tion of J\59-IU.il. The resultant positive collector level of Q9 is 
connected to one emitter of each divider stage, thus forcing that 
stage to he turned off. 

The divider sta~;es consist of transistors QlO through Q27. 
C:oJJector levels of stages QlO, Ql2, Ql4, Ql6, Ql8, Q20, Q22, Q24 
:md Q2() can 11e sampled individually by a plug-in "speed chip." 
In this manner, a specific division factor can be obtained. In op
eration, when a given division factor is recognized, the plug-in 
speed-chip sets the one-shot through diodes CR30-CR31. , The one
shot then resets the divider and drives the output flip-flop. 

For purposes of discussion, assume that the speed chip selects 
a division factor of 128, and thClt the start-stop flip-flop has just 
been set. J:ach divider stage has been previously reset to the even
transistor-on and ocld,transistor off state (QlO on-Qll off, etc.). 
Setting the start-stop flip-flop releases the reset level and allows 
the divider to count the oscillator frequency. When the speed chip 
is wired Cor a division factor of 128, the collector output of Q22 
is connected to the input of reset one-shot Q8-Q9. When a count 
or (i~ is rc:1ched, 022 is turned off, CR23 is back-biased, and the 
h:1sc of Q8 is driven positive through R56, CR30, and CR31. This 
:1ction sets the one-shot to the Q8 on-Q9 off state, and the posi
tive collector level of Q9 resets the divider and turns on trigger 
:1mpJ iCier Q::JO. 

The zero-going output of Q30 drives output flip-flop Q31-Q32. 
This Clip-flop di\·ides the one-shot pulses by two, thereby producing 
;1 total crystal oscillator division factor of 128. Resetting the 
divider returns Q22 to the conducting state and thus removes the posi-
t i vc level from the base of Q8. One-shot Q8-Q9 relaxes after ap-
proximately one-half an oscillator cycle. 

After six consecutive divider output flip-flop cycles, the 
p:trallel-to-serial register circuits remove the static set level from 
pin b and Simultaneously enable (ground) the reset gate at pin 7 of 
the start-stop flip-flop The reset gate clock input connects to 
pin F of the output flip-flop and the next zero-going transition (one
half clock time later) resets the start-stop flip-flip. Reset of 
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the start-stop flip-flop cannot immediately reset the divider circuits 
because clamp Q29 is held on by a register empty level. One-half 
clock time later (one clock time 1f 1.5-unit stop bit option is se
lected), the register empty flip-flop and divider circuits are reset. 
During the run mode, the divider circuits operate continuously because 
the start-stop flip-flop is set (by step level at pin 6) coincident 
w1th reset of the register empty flip-flop. 

4.3.2 PARALLEL-TO-SERIAL SHIFT REGISTER 

Refer to figure 5-2. The parallel-to-serial shift register 
consists of an eleven-stage register (only eight stages are used), 
a sense empty gate and associated register empty flip-flop, a trans
fer flip-flop, a stop bit flip-flop, an index AND gate, and a step 
circuit Transistor circuits Q9 through Ql8 form the 5 register 
stages which accept parallel data bits from the matrix circuits. 
Data is set into the register each time the transfer flip-flop is 
reset by the incoming clock signal. 

Two index flip-flops (Ql9-Q20 and Q21-Q22) are provided: 
index 1 (Ql9-Q20) inserts the character stop bit and index 2 fills 
the register with spaces following readout. Start stage Ql-Q~ which 
is set by the start·stop flip-flop, inserts the character start pulse. 

When the register is at rest, the transfer and register empty 
flip flops are in the reset state and the stop bit flip-flop is in 
the set state. In addition, the shift register is set as follows: 
INDEX 2 is space, INDEX 1 is mark, the five data bit stages are space, 
and START is mark. In operation, when a positive step level is 
applied to pin 6 it is inverted by Q31 and used as one input to step 
gate Q36. The other gate input comes from the register empty flip
flop which is reset at this time. Thus, the gate applies a posi-
tive set level to the time base start-stop flip-flop. 

In the set state, the start-stop flip-flop applies a ground 
level to the reg1ster at pin 9. This level sets the transfer flip
flop and inserts a space into the register start flip-flop. Normal 
operation of tl1c time base also beg1ns at this point. As a result, 
when the first clock transition appears at pin 13 (phase two), the 
transfer flip-flop is reset and matrix data is read into the reg
ister. One-half bit later. the clock signal reverses to a positive 
polarity and provides the first reg1ster shift pulse via shift gate 
Q24. This action shifts the first data bit into the START stage. 
St1ccessive shift pulses move the data out of the register serially. 

When the INDEX 1 bit (mark) has advanced to the START stage, 
the previous stages have been shifted to the space state. Sense 
empty gate Q23 recognizes this cond1tion by turn1ng off. The posi
tive output of the sense empty gate sets register empty flip-flop 
Q27 Q28 to the Q27 on and Q28 off state. The empty fllp-flop then 
performs the follow1ng functions: Ll) disables step gate Q36 via 
emitter-folloKer Q26: (2) enables the start-stop fl1p-flop reset 
gate ( through p in C ) , l .) ) en a b 1 e s one 1 n put o f the index A;..;- D gate 
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(CR38); (4) disables the shift gate (Q24); (5) clamps time base clamp 
Q29 to the on state (through pin 8). One-half bit later, the start
stop flip-flop is reset. (Notice that enable clamp Q29 allows the 
time base d1vider to continue running even though the start-stop 
flip-flop is reset.) 

Reset of the start-stop flip-flop clamps the START stage of 
the register to mark and enables the second index AND gate input 
(CR31). The index AND gate then sets INDEX 1 (stage Ql9-Q20) to the 
mark state (Ql9 off-Q20 on) and sets the stop bit flip-flop to the 
Q32 off-Q33 on state. Setting a mark into INDEX 1 causes the sense 
empty gate output to return to ground and thus enable the register 
empty flip-flop reset gates. 

The register empty flip-flop is reset by one of two gates to 
prov1de either a 1 or a 1 .. 5-unit stop level. Normal operation uses 
gate CR36-CR37, Rl23-Rl24-Rl25, and C34 to provide a 1-unit stop 
level. Since the 1-unit reset gate is connected to phase two of 
the clock signal, the empty flip-flop is reset one-half bit after 
reset of the start-stop flip-flop or 1 bit after recognition of an 
empty register. The 1-unit gate can be disabled to allow operation 
of the 1.5-unit gate by inserting a jumper from the junction of Rl24-
Rl25 to ground. (See paragraph 2.5.3.) 

The 1.5-unit reset gate involves the use of stop flip-flop 
Q32·Q33. The gate consists of C33-Rll6-CR35 and operates on set of 
the stop flip-flop. The latter flip-flop which is reset when the 
index AND gate is enabled, is set by the next zero-going clock transi
t1on at pin 13. At the end of a character readout~ the register empty 
fl1p-flop 1s set. This action allows reset of the start-stop flip
flop following a one-half bit delay (clock at pin 13 is zero at this 
time). The two flip-flops enable the index AND gate and thus pro
v1de reset of the stop flip-flop. The latter flip-flop is then set 
on the next zero-going clock transition (1 bit later). Thus, the 
total stop bit time of the register is 1.5-units. · 

At this point, the register has completed a character readout 
sequence and rests in the conditions described initially. If the 
front panel MODE switch is in the RUN position, the register will 
begin a new cycle following reset of the register empty flip-flop. 
In the reversals mode ( tLJ), the input to the START stage of the 
register is disconnected from the preceding stage (pin 10) by the 
r.J()J)l~ sw1 tch. This input is then connected through the switch to 
its Ql collector output (pin 21). Connected in this manner, the 
start flip-flop will alternately toggle between mark and space when 
dr tven by the clock s1gnal. In order to provide a continuous 
clock signal, the ~lODE switch also clamps the start-stop flip-flop 
to start by grounding the collector of Q33. Sense empty gate Q23 
lS also grounded ~1t pin \\. during th1s time to prevent the reg1ster 
empty fl1p flop :trom blocking sh1ft gate Q24. Placing the ~lODE 
switch 1n the ~!ARK position disables the start-stop flip-flop set 
i n r u t :1 n d t he r e h y d i s a b 1 e s a 11 r e g i s t e r ope r a t i on s .. 
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The register serial output is connected through either a + 
MARK or a - MARK jumper and pin 22 to low level keyer input pin 3. 
In addition, pin 21 of the START flip-flop is connected directly to 
the optional high level keyer input. 

The low level keyer consists of inverter Q37, driver Q40, and 
complementary emitter-follower Q38-Q39. A zero-level applied at pin 
3 turns off Q37 and thereby removes forward bias from Q40. As Q40 
turns off, the center of voltage divider Rl38-Rl39 swings negative. 
The regative level is conveyed to output pin 4 by emitter-follower 
Q390 A positive level at pin 3 turns on Q37 providing forward bias 
for Q40. This action drives the voltage divider positive and emitter
follower Q38 supplies the level to pin 4. The keyer output is con
nected to pin 7 of rear panel low level connector J6 and to the front 
panel OUTPUT MARK lamp driver circuit. 

4.3.3 MATRIX SCANNING CIRCUITS 

Refer to figure S-3. The matrix scanning circuits consist 
of a units section and a tens section. Since both sections are 
basically similar in operation; only the units section is discussed. 
The units section consists of an SN7490N decade counter I.C. pack
age, an SN7441N BCD-to-Decimal decoder I.C. package, and ten matrix 
driver stages. In operation, a drive level is applied to the decade 
counter T input each time the start-stop flip-flop is reset. Thus, 
each time a character is read from the register, the counter is ad
vanced and a new matrix character is available to the register. 

The decade counter output levels are applied to the BCD-to
Decimal decoder for subsequent conversion to decimal outputs. Each 
decimal (0 through 9) output level is inverted by an individual 
transistor stage (Ql through QlO) before being connected to the 
matrix circuits. After each character is read from the register, 
the decade counter is advanced and the next decimal line is activated. 
This action reads the next consecutive character from the matrix. 
In addition, decimal line number 9 drives the tens decade counter 
input. As a result, the tens counter is advanced once every ten 
ch~racters and each advancement activates a new section of the matrix. 

The matrix has a reset line which can be wired to provide 
reset of the decade counters at any point from 1 through 80 char
acters. For example, the matrix reset could be wired to scan line 
58, in which case the output message would be 58 characters in 
length, This reset line connects to pin 13 of the scanning circuit 
board; when activated, the line turns off Q36. The positive pulse 
from Q36 is applied to the zero reset inputs of both the units and 
tens decade counters. In addition, a reset output at pin 11 pro
vides reset of the burst flip-flop. Reset stage Q36 has an addi
tional input from startup preset clamp Q37 to provide reset of the 
two counters when a-c power is first applied to the unit. 
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4.3.4 NATRIX CIRCUITS 

Refer to figure 5-4. The matrix circuits consist of a number 
of diode-resistor networks arranged in eight scan line groups. Each 
group consists of ten gates made up of two diodes and a resistor. 
One mput of each gate is connected to a single tens decimal line. 
For example, diodes CRll through CR20 all connect to decimal line 1 
of the tens counter. The second input of each gate is connected to 
successive decimal line outputs of the units decade counter, i.e., 
0 line to CR51, line 1 to CR52, line 2 to CR53, and so on through 9. 
The tens decade counter is advanced on the trailing edge of the ninth 
units decimal line. Wired in this manner, the first matrix group 
will read out characters 1 through 10 sequentially. The trailing 
edge of the ninth units decimal line advances the tens counter and 
the next gate group is activated. The units decimal lines now read 
out characters 11 through 20, and so on to a maximum of 80 characters. 

Readout of a given character by a scan line gate is accomplished 
by connecting diodes between the gate output and any one of 5 bit 
lines. A diode connected between the gate and a bit line provides a 
mark output~ no diode provides a space output. 

The matrix bit line outputs are connected to a set of output 
driver circuits (located on board N0454, figure 5-3). The driver 
circuits consist of transistors Qll through Q25. Each driver con
sists of three transistor stages. The first transistor stage is an 
emitter-follower which simultaneously drives two output stages. One 
output stage connects to rear panel output connector J6 while the 
other stage connects to the parallel-to-serial register input. For 
example, QlS is the emitter-follower, Ql4 drives the register, and 
Ql6 drives J6. 

4.3.5 STEP AND BURST CIRCUITS 

Refer to figure 5-7. The step and burst circuits consist of 
a step inverter, a step gate, and a burst flip-flop. The step gate 
receives an input from both the step inverter and the burst flip
flop. Step inverter Q2 turns on when a positive step level is applied 
to rear panel connector J6-6. The resultant zero collector level 
allows step gate Ql to turn off and thereby provide a step level to 
the output register step control circuits. The burst flip-flop set 
input (Q3) is clamped at this time and thus has no control over the 
step gate. A single character is read from the matrix each time 
a new step pulse is applied to the circuit. 

During burst operation the step inverter is clamped on and 
thus permits the burst flip-flop (Q3-Q4) to control the gate. The 
burst flip-flop is set by a positive level from J6-ll and is reset 
hy the scanning circuit decade counter reset level. In the set 
state, flip-flop stage Q3 is on and step gate Ql is off, providing 
a step level to the shift register step control circuits. Each 
burst input reads a complete message sequence from the matrix circuits, 
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4,3.6 OPTIONAL HIGH LEVEL KEYERS 

4.3.6.1 Isolated Polar Keyer. Refer to figure 5-S. The isolated 
polar keyer consists of a threshold detector, a gated RC oscillator, 
a ~ace keyer, a mark keyer, and an isolated power supply. 

A positive mark lopic level input switches threshold de
tector circuit Ql through Q4 to the Ql off and Q4 on state. This 
action gates on RC oscillator QS through QS. The oscillator output 
is approximately 50 kHz to coupling transformer Tl. The Tl output 
to the mark channel causes Q9 and QlO to switch on and off alternate
ly at the 50 kHz rate. Capacitor C6 filters the output of Q9 and 
QlO to provide a continuous zero level at the input to Qll. The 
space channel (Ql3-Ql4) functions the same as the mark with the ex
ception that the output is driven positive rather tl1an zero. Tran
sistors Qll and Ql5 invert the two levels and respectively provide 
a positive signal to Ql2 and a zero signal to Ql6. 

In the mark circuit, the positive output of Qll tur11s on 
loop keyer Ql2, thus allowing loop current to flow through the bridge 
circuit and Ql2 to the common side of the loop. In the space cir
cuit the opposite action occurs: Ql6 is turned off, thereby pre
venting loop current flow. 

The above conditions are reversed when the input is a space 
logic level. The space circuit will then pass loop current and the 
mark circuit output will be off. 

The isolated power supply, consisting of T2, CRll through 
CR16, and Cl through C3, operates from a 16-vac source and provides 
the keyer circuit with the proper operating voltages. 

4 .. 3.6.2 Isolated Neutral Keyer. Refer to figure S-6. The isolated 
neutral keyer consists of gated RC oscillator Ql-Q2, coupling trans
former Tl, mark keyer circuit Q8 through Qll, and an isolated power 
supply. The oscillator is gated on when a positive mark level is 
applied to pin C of the keyer. The oscillator free-run frequency 
of approximately 65 kHz is coupled by transformer Tl to the mark 
keyer circuit. 

The transformer-coupled oscillator signal is applied to 
the base of QS, and QS follows this signal, turning on and off at 
the 65 kHz rate. The resultant collector output of Q8 is filtered 
by ClO and used as a static turn-off level for Q9. Turn-off of Q9 
forward biases emitter-follower QlO, and QlO, in turn, forward 
biases loop keyer Qll. This latter stage then allows loop current 
to flow between the output terminals. When the input s1gnal is a 
spacel loop keyer stage Qll turns off and thus inhibits current 
flow between the two terminals. Keyer Qll is connected to the output 
terminals through diode bridge network CR13 through CRlfi. This ar
rangement insures that the proper polarity is always connected across 
Qll, regardless of the connected input polarity. 
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The isolated power supply consists of power transformer T2, 
diode rectifier CRll, and an RC filter circuit. The primary voltage 
of 16 vac is supplied to T2 by secondary windings of the ~lodel 1306 
power supply transformer. 

4.3.7 POWER SUPPLIES 

4.3.7.1 Low Level Power Supply. Refer to figure 5-7. The low 
level power supply components are mounted on power supply board 
N0489A, The supply consists of the following: 115/230 vac switch 
S3; transformer Tl; full-wave diode bridge rectifier CRl through CR4; 
positive and negative 12 vdc filter sections Rl-Cl and R2-C2; full
wave rectifier CR5-CR6; and positive 5 vdc filter section R3-L8-C3. 

4 .. 3,7.2 Optional Loop Power Supply. Refer to figure 5-8. The op
tional loop power supply is constructed as a plug-in assembly that 
mounts on the Model 1306 main chassis. The supply consists of trans
former Tl, full-wave bridge rectifier CRl through CR4, and filter 
network Rl, Cl, and R2, The supply will provide up to 100 rna at 
130 vdc. 
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#NO /AlfT#LI! .? ..5PAI'CEe'!; 
41/~J-/ (;r....- ?6) OAI 
('OAI'PO#~NT $//)~ tJr ~eo 
/YN'FA' ,;1.SS'Y I.S VSED /,</NOt)# 



~r~., o • -.~,~""" ' ------ ' --· 

znnJRl ---- 1 TucJ!i;;--:z2.611, NRivi11L I ALPHA 
VI!RE Z[i3A. SOLID !ILPHfl 

RP;>t::/TO/f'. 82QPf;600 1/' _£1?/E 
zl 1 S·6o64 1 £rnH 1 u:~ 

£ £ 5_TtMP' 
Pl?fi(J/J, 

ERIE: I 81' r·ltfV·2024 CAPACITOR:.Ll021'1FD.MtfV I eRiE I I I +-
/7 +6 !N4009 DiODE 8.£. 

l'613912~~~ ,-m l l +-/.) 2 ZNJ 1 TR!lti5JSTOR G.E. I'+[ B r~~~ fts/Sro~ 220/(, f+~ /0~ AB. I I I -+---/J 2J IZ4K J /20K 

1'2 11 I t +ll I +ZK t I I I I '1 L _ JX~ _ _3~}{_ · ~ 
'0 It(? I I LZJkl T- ZZK 

14-11 I IIJJKJ I 18K 
B IN I I IZJkl · I IZI<. 

~2ZK1 I 8.2K 

I ~ I f I I ~ I g'k I I I I I I I ·-
7Tll ~- 4-?o 

J I t IZIKI _ t !2.0Jl.. 
,. WCJltiFJJ!kTE£5/STOR. 390.!2, ~ij{/O%! AB. 

["*"-·-·· 'llo!~B I .f.' C. BoARD I EEC 
...,.NO DUCitlfiTION I MA~lllf MAt"i:.SNe OR 

CAT. fi'ART NO. 

LIST 01" MATI:RIAL. 

Figure 6-3. Parts List 
(D1048A) 

II'INISH FINISH Sfi'IC ICKT SYM! 



z~----+-------__,_ 

8 }--------+----------' 

!4 }----+----_/ 

4/GAI JJar.s O.v I.C 
M/JIH IJor> CJN 8o"'&l 

II 

5 /}e. ";r;(.,zs) 1.5 
/'tNt!: r:t-: 

I 

Figure 6-4. P.C. Board Assembly, Matrix Scanning Circuits 
(Dll66B) 



?? i? 811.93-1 

21 
20 I l!fX?o 
19 2 k;-83SY5'di69Z 

~~ 5 
/7 !8 
& 2 
IS .s 

b_ z 
IS Z6 
IZ /8 
II s 
10 /_ 
9 C) 

8 3_ 
7 I 

6 I 
s z .5N7490N 
4 2 ..sNY4/IN 

-_g _g~ 2#:?394 
2 I 21-1_::!905 
I I #o454A 

ITIM llt[Q"D 11-.lltT NO 

'---~-------~-----

ST/?#OOFF F. E. C. 

UJ04CI rde 2.?11F 16"/1. 10% .5P;£YIGUE 

C"'iP,<;C/TO;<:(£i,•d.OINI>Z5Y. E;ele:: 
Lt2rs;sr.<>JZ. 47{)1", 1/4W,;01. 4.8 . 

./7 k 1/,J.H/ j()?. 

.f. 71(, 1/tw' ;o% 
;8 k' 114 hi. 10 7. 
!Fe" l/4 w, /0 r. 
j() .k' 114 w /o?. 
~-8J;:', I/4W. /0~ 
.5.0k 1/4W. ;or. 
/. Zk' r'4_W /O!'o 

2. 71:! 1/41t!, IO 7. 
/!<' //.tW. /0~ 

.f3cJ.n. II4W 10% 

E'ers;s TtJA?: ! 7061-/i;/11, 10 ;% ,41 9-
/NT. C.ecu T TI. 

_/Nr. CA;.'Ct, ,, TI. 
TiZ"fN:fi.ST{J!? G.£'. 

Tz/IN.:S/:STO/C' G. E. 

/?C. !304!<.0 FFC 
OIICIItiiiTION MAM~~ Oft MAT"L IPI'EC 0111 

CAT PANT NO. 

LIST Of" MATERIAL 
----

Figure 6-4. Parts List 
(Dll66B) 
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I 

I 

I 

JI'INIIH FINISH IP£C CKT IYM 
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CR'I rHvR CR 40 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

!llcr€3 
I. 5CI-I£f1ATIC REFER.E'NG€ lJII?O 

£ D;ooe QtfAN r, ry 4"'c., INsr,~;u .... .&~noN 
!v;u VG"PENO LIPo1.1 C1STOMGR.S 

&c;;c/.'!?.£!o"£AJTY. . 

f1 ON Li":l-"1/C?OS roR /3194; /NsTJ!ILL 
8C:W~c ,f'£~£-"!se /..EP~ (/Ti'V-? ~ 
-'/NO EYeLET(ITEI>f3tJ).' 

£ ~'Jfi-:0:'~?;,~'/-~.s ~S:0c51r/l!//e Re-~'J 

Figure 6-5. 

~ (o4o)D.«. 

4s Rcqtilli!.t:D 

COMPoNENTS ARE t/QT MOUNTED 
OVER TR/JCk. 

'TrPtc&L D1 ooc INsrA£LI4770N" 

SECT! OA/ '!4-A II 

TYP!c4L Rcs1sToe /Ns7i4t.l477oA/ 
S'Ec;TIOA/ ''cJ-.8" 

P.C. Board Assembly, Matrix Circuits 

3 



6 I 4.916 
s I /.50977 
4 ~ ..f($0(;,~ 
.g 81J 

~ 3 /~ /A. 4t:Jo9 
I N'o -¢:).? 

ITlloll ltiO"D ~Aiff NO 

EYELET $T/N$tJN 

,80/lEO li'ELEI?Sc t.EVcl? F.C.C. 
EYE"i.lf"T.:l u.s. 
-&.si.SJ?)R!S 4. 7K.Ii4 w 10?. A8 
/Jn'JOES GE. 

P.C: BcAJeiD FE"C 
DHefttPTION 

~r~~•n.---o~r MATL &P'!C 01'1 ,.IN ISH ..... CAT. JfAitT NO. 

LIST Of' MATERIAL 

Figure 6-5. Parts List 
(D1169C) 

FINISH IPIC CKT SYM 



!VOTES: 

~ ~ \ \ 
\ 

/. .SCH'6tr,4T/C ,f"Er £708?3 J .S4'FET J' 

12i:,IY#6fl 45S'f' /.S (/SED OIV MOPE( 
130/ (' 1$t7S .t LJO !VOT /J./S"T#i'L ITEMS 
C ~.51 J SA"C:.4R Ll04.,f'£J TO ,<"'#ORT /~#G'T# j 
AL5o ;Jos; t!O' 

.J. O,f/(( c(JLi COMPCIVC'/VT MTG HOlES 
.A/2. 6o /.04'o).O,f'-'ErCEPT ,4.5 #CTELJ: 

·-16/IO(ES,IV"·55(.05.!)o,f'. 

e- .s !IO!c-s, !V£.3o(.IZ<!)o{'. 

6- !! f.IO(ES, '1/f? • .!'Z (. t57)fJ,f. 

~ LJo #OT IA"STc(l({ ITEMS ?c' 31 
ON NOOE£ 1.!!001 12oz.A/ l.io;z/31 J3o~ 13a6 

18 

?.so ,vi' 
CC' 

?5o ,vi' 

1/ 

Figure 6-6. 

6 

15 II 

P.C. Board Assembly, Optional Isolated Polar Keyer 
(DOS 2 2J) 



INA 

~ 

3.! 4 
32 I 
3/ / 
30 A'/,f 
?9 4 
?8 4 
.?1 4 
?6 4 
?6 I 

?4 I 
?3 ? 
?i' ,? 

?I 4 
?0 8 
1.9 g 

19 /0 
11 .J 
16 3 
15 e· 
14 z 
/,j' ? 
N' / 

I/ 3 
10 I 

9 /0 

8 I 
7 7 
6 ? 
5 3 
4 I 

.J / 

? I 

I I 
ITEM flt£0"0 

/ptloe..t 
ff ' 

e:· l,G~ ft V 
¥~41 v t-' /' ' ~ ~:;,/() ~-

P/4't?Cl.9 0/0PE G. C. 

Rt:5!STOR 1. 8 K Yo~w lo% A.B. 
.f'!t/ET. T//${1t/l.f, :& 0 X -h-6 LtT ST!#I'SON 81i'4S5 

IYI.f'E A/-"?? C!?,SOt!O A'L'?//A' 
A/t/T, IIEX AfE 4-40x ~16 il.l': 81?455 

I!/4SH'/i'l?, ;V'E 4 SPLIT LOCK Fllt?l'fl.f'~ 
SCREW) }./Q 4-4o X 51;6 8<1. 1-/cf. 81?/l..SS 

S-15064 EYELET li.S. 

T#IIZ? T.f'.4#SrOI?ME,f' Mf".f"S !h'C 

TMIIZ4 T/f!?A/SFORA-IER tx'Nr,(";>I#C 

L77S <f/3 TRR'..VSISTOR OEtCO 
?/1/4?74 TR-4/./S/S TO"(' l?t!RCk'IL'O 
c'/1/3.90.5 TI?A'Aif/.s"TOR fwOTMt>L'A' 
?/l/.f.J.94 TI?#NSISTOR G. C. 
/A/400.( o;oo.: MOTO.f'tJt 

1/1/4'00? L710LJE IIIOTOI?OL# 
TE 1/.!8 (.'/1/'/lCITO/?. eso;.;/ I?V SPR/lG'P'c 

6'01 z.sv ?0?1' I .ooz,ul-'. 6oov cRI~ 

851kSR8?1 t 8?ol"r,;oot>r eRIE 

801 i!SV IS,?p C/l.Ph'C!TO.If', .OO!S.tlt1 6POV eRIE 

f'C?OI'i'r.J'R.fl( ReS,ifTo/?. 3.3-n ft W,ltJ% A'. d. 
.f'CCJ!'G",F?t!'.3K ?C.'I(, I,I4W/cJ% 

IO.JI( /OK 

6'.!1 K 6'ZO.n 
47?K 4.7K 

.Hi'K .Y.YK 
???/:' ?.i'K 
15?1( /.SK 
66'11( 680P. 
/?II( I!Ofl 

tfC07G'F3.90K .f'eSIS' TO"!'~ .J .9 .ll IJ4 Ill. 10% /l.ff. 

80.97? 8041i'P .f'EtE#Se LEY~R -"C. C. 

No3c7C' P.C.8041i'O r.,:.c. 
~AifT NO DESCRI,.TION MA,!~';. Uft MAT"L S~EC OR 

CAT. P'ART NO. 

LIST OF MATERIAL. 

' 

-

...v.,q 

A/.P. 
.1/.P. 

.1/.P. 

F'INIIH 

t___ ____ --

Figure 6-6. Parts List 
(D0822J) 

FINISH &II'EC CKT l'fM 



#oTES 

THIS -f'£5/S TO/f' Is II 8/AS 
/lDJvsrMe:Nr liND Is INSrnue:o 
ONLY 'WH£1i TH£ LooP HAs No 
F/f'OVJ>ION Fo/f' ExT£/f'Nf!L 
AoJusT!1£NT. 

---8£TW££N PINS 
!8_ 2 

f 
2 SLOTS ~4 X.365 

\ 
f3£T•1££N Fill!i 

;za 13 

---------- 0 

6- HoLES 

No. 5.7 (.0.72) De 

L ScHEMRTJc t"EF DOBZJ, SHEET 2 
~ 'WH£N lls'sY Is llsED ON MoDeL 

1301, ~ 1306 & /309, Do Nor IIVST/ILL 
/TEMS 30 & 31/ SHERR BolltrD 70 
5HOif'T, LEN6TH. 

d::,. Do MIT INSTALL /T£/"15 30 8_ 31 0/'1 
MoDEL 120211, 12028, 1000,130.5 
&.!306 

CRI-41£J

INMO"' 
(S} 

Figure 6-7. 

Z-HoLES 
No. 4-Z (. 09J) DK'. 

29 

lls REa'D 
No. 60(.040)DR. 

No. Z9 (.136) DR. 

10 

2-J-IoLES 
No . .JO(.IZB)D~ 

J-Hou:> 
S"/Jz. (.156) DR. 

cJ~ONLY 

I I 

0 

T.r.'l 
[==::J 

T.f.'Z 

t-Hous 
No . .7.J /.C15Z)DR: 

P.C. Board Assembly, Optional Isolated Neutral Keyer 
(DlllOA) 

J/ 



li::,b:, JL I A'JI6 
30 I /30977 
29 2 
2tf 2. 
27 z 
26 2 
zs 2 
24- z 
23 fi/R 
zz !1/R 
21 2 -.JBZI!B·Z 
zo I T/-861 
/9 I T-J.5X 
/8 I DTS-113 
17 ,) ZN3394-
16 5 IN4009 
15 ,) IN4-001-
14- aw-£-JJIJ 
13 I TE-1/JB 
2 4 85'!-X.>R-8ZIK 

I 'BJ.f'Y.J'V-IOJ. 
10 I R'C076FZZ3k 
9 I /!JJK 
8 z !03k 
7 J "f7Zk 
6 J JJZI< 
5 z IZZK 
"f I IOZk 
J I 6t3/k 
2 z R'C076F2Zik 
I I N04641l 

ITEM 11t1:a·o PART NO 

'----

Er£LE:T $T!I'IP3LV 
/301'/RD RELEASE LEVER £E. C. 
NC/T HEX. No.Z-.J6x 3,/;61/.F B!f!ISS N.P. 
'vl!lsHEii". No. Z Sf"LIT Locx 
SCREW. No. 2-.f6 x/1~ Bo. Ho. 
Nur.Hr;x"No.'I-1-0x :J/!6/l.F. 
'W/15 HER, N(), <f5PLIT LocK 
ScRE"w. !Vo. f·fox .J'i6 8o. M BRASS N.P. 
TuB NG ZZ 611. NATURAL f1LPHA 
'w'tR£, Z 213R. Souo fiLPHfl 
TEST POINT 1111P. 

T RJI!'/SFORME'R '');,~!'"· 

Tli'!lNSFORMER TP!RD 
TRRNSISTOR DELCO 
TRIINSISTOR G. E. 
DIDO£ 6.£. 
Dtoo£ 11or 

1/PAC/TO/fi'. J Of'FJ"OOV. ELM£,VCO 

+ Z5011FD./ZV. )P!i'ADV£ 
t 820f'F!OOOV. CRI£ 

Cf/PRCI TOR. .01 1'/FO.Z.fV. EFt£ 
R'.ESISTOI(>. ZZK. V41v:' /0% 11./3. 

/8K 
!OK 
f.l/( 
J.3K 
/.2k 
/k 
680./}_ 

f'cs STO!i". ZZO.fl f'4. W./0% A.B. 
f' r.. BoiiRQ_ F.EC. 

DESCIItiPTION MAJ~t.,. 0H MJoT L SPEC OR 
FINISH CAT PART NO 

LIST OF MATERIAL 

Figure 6-7. Parts List 
(DlllOA) 

FINISH SPEC CKT S'l'lill 



/0 

2. 

/6 7 I 

Figure 6-8. 

-S!>OizJLL(.052)D. 
U.ARCES 

'" /5 rtJIJ/)()F 
/'foui-JTED 

0.U T!i!,qoc 
5J OE C}p /J.O. 
"'110te1LL 
f./9/)D 
i! fZ,qcES 

.0.,..>/GN'ITI•/ 
~Ole 0100&.5 

/'V (.002. 

18 
/7 
/6 
1.5 
14 
/3 
12 
I 
!0 
9 
8 
7 
~ 

3 
4 
3 
z 
I 

!TIM 

I 
24 
6 
2 
/ 
I 
3 
7 
4 
I 

I 
/ 
I 
4 
6 
2 
.c 
I 

IIIIOD 

58.'3¢ Y5UI03< LJt:sc. (,.;PI'ICII"lM? .OU•<IF .CSY. &?IE. 
s,:;o<£>4 EYeL/!:73 .v..s. 
i;OS9 EYti2FT$ .Sruwpr,.., 

I.C~~-1-f Sr,&;A..JI:)t:Jf'"'Fs en:: 
~ 27K ~M/0?. '8 
~ 22 i:', 114 w 10.% 
~ /OK, !I<'W. ~?. 
:::::;>-<::: .¢', 7k. ~ W' IOJi. 
~ z.z~e ~w ;o:~ 
><::: .zz..n.. ~w 10% 
~ .Z70.n.. I W 107-
~ ~8 .n. 2 }t/ /07. 
~- Pe-.st.-<T?:JE.'f_~.n... !W. /07. 'A 
/A/4cJ09 .LJtODE'-5 GE-
/,U./002 DtoOE.:S G. IF 

2AJ..l394 'P.a. '"'tsroe r.. .. ~I ~I!. 

.:<i/4z74 J:e,q.u.St.STOA: i.<;.,_,C#I~ ~4 
A10489A /?C~eo F.£. c. 

~ANT NO OI:KNiplTION MA~ .... ':t.";.".'::f: 
LI.T ()II' MAtt"'M. 

P.C. Board Assembly, Low Level Power Supply 
(Cl332A) 

- -- ....... 



~ 
~; 

~6' 
~ 

23 IS' 

·~~,,! 
i 0 
i 

0 

HIGH 
VOLTAGE 

STENCIL APPROXIMATELY 
AS SHOWN 

~ 
w 
NO 

,if? 
I :§ DR 49(P73) 2PLACES. 

/ 

ON PC BOARD N0421: 

.5TEAIC 1 L PA!ff Alo. 
0'14Z- Ill/ TillS 
A-e€.4 

DR60(040)8PLACES 
DR 28 (140) 2 PLACES 

1 1 r Olll / 0jl~A·~' w1 NOITHRusoRsscos2) 
" I ' I -::z=./ SPLACES.A 

0 4 ' 14 I .SCREW, 4-40><'1/(, FH 8RIISS 

13 2 .SCREW, 4-<10 xS/& FH t 
12 2 W4.SHER5 !VO. 10 INT70o7J! D'RA55 

8 

..... 
II ? 3!88.9 TcRMIN4L #MP 
10 2 /300-10 5PACER CTC 

9 I 1247-3 SPACER ere 
8 I O$c7SOUISOIV CIIPACI70R MALLOR.Y 

WIRE' Pt:R 8!102 7 I 38cC- RESISTOR 10/( 10 MITT 0/(MITE: 

0 I M535'0'I-S-I RESISTOR /O.n. .? i'IATT A-B 
5 4 /N4004 RECTIFIER L)/OLJ£- GE 1 "ul "1 ':'U~~ ,_=}·rnE(=--------· TsnMPSONf 

Tk/1017 TRAN5FORMER Tl?ANS. INC. - · · ....,. __ ~EJof_J ... --~---·---[_u:s.--· 
-~---~~~+---~-~ 

WASHE/if, FLAT No.4 8R/ISS 

NUT, HEX 4-4o V4 /.iF 
-iMislfie ~?t.~r LocK #o4. 
PRES5 N_U.T ::0-32 - -

- S!J11Nf.E5s· 
~.5UrL 

PMP 

WA 5HEl~_L,:5!'~1T !J?.C...!: N_q.6>+---+ 
11/ASHER, FIBRE ;VO.G: 
tr4SHER, FLiiT NO~ 

u NUT;_/li'j 6-32 '/4 A[. 
NUT1 HEX 4·40 3/;c; A F 
5cRtii-; G-32 x,JJ/4 Bij 

I 
•~ I 1 15(/?EW, 4-4(})( / B If I .,o•~ I 
[5 I 5CREW,_4:4()x·/ 3Jd r H "· ""---

1 \TEM 1 Req,D 1 PART No 1 --~__?£5C~IPT1o_,_, ------"-· 

LlST OF t>"'A TE~IAL 

Figure 6-9. 

81117 BRACKET 
c 1173 CHAS515 
No42/ P. C. BOARD 

0£5CR!PTJON 

FINJSI-i FINISH 6P!C. ICKT SYM 

Assembly, Optional Loop Power Supply 
(Cll4 2B) 

FEC 

I 
I ···-~.;.-. 

AlfP 

t 
Nf-P 

I ;~~ -.:·.-;.· .;;· I FINISH j FINISH SPEC ICic.T SYM 



:STFAIC!t ,f'£1': PcJ'I$'AIATO-f'S, 
/AI d'.:'#C,fj ..PS J'NOWJ\1, 

#PTE 
/lft!rnii~L L-'M'""' 

_,J'f£NI.!IE.S f,'/7:¥ 
J~DT .POW#, 

/0 ? 
.9 ? 
~ z 
7 ? 
b ? 
5 ? 
4 / 

.J I 

e z 
I / 

ITEM REQO 

.Pi04tY.O~?rt 

.3',?? 

ji'i"J'0-.!·.?.%·1<((~ 

%7204/tt/ 
R.J"-7? 
B//.f.9 

C/?4? 
PART NO 

#t7?;#EX.,A/!?~-~Ox .l/16 ~I': b'R.#.S"S 
JYA'S#E.-f', A/94 .J",..~/T ~OCI/' I.PM:~>dtf'Z 

SCREW:, #9¢·¢0x % r£T ll<i 4RA'S5 
rL t/S"# Al'ur .PMP 
.6'0$ <>.E. 
tA'M'.P 4SS1Y .PEN'~ 

SWITC'# .f"'TATRf/ t/.B.T. 
$/V/TC# PPOT IJ"TAICA"~ 
Sfl/CFR r.E.c: 
.8RA'C'K'cT r.e.c: 

DIUCRIPTION MA~~I..R Ul'f 

LIST Of' MATE"IAL 

Figure 6-10. Assembly, Switch And Lights Bracket 
(Cl312A) 

H..P. 
#.I? 
If/./'? 

y;, £os-;,~;rruAA 

MATL. PECOR 
FINISH FINISH SPI:C CKT SYM CAT. PAIIIT NO 



PURPle 

f- !STCAIC!L 
1...-~ ==j AS SHOWN 

I r\1"'\n Cl InN V " 

!8 c Nl/T. HEX t?32><X_4 AF Cl}IISS 

17 z tVliT. /lEX 4·40"Y4 AF .BA:4SS 
/6 C'. ll{VT. IICX. -4-40 xpt, AF 8.{'A._S5 
IS I 11/A.JI/ER-'- MI. t5 /ZA T .ffEeL 
14 z WIISHER, NO. ,; !!VT.TOOTH t'*'a!!JRZ.. 
/.3 .2 N4SH£1(. M?. 4 INT. TtJOTif P!oi B£2-
12 2 i'WISHER NO. 4 SI'LI TI.OCJ::. RI<>S.$/IZ. 

II I SCREW, &-3~>< #I 8a Ha ~ASS 

10 2 :SCREW 6-32~o/16 8D. lfP. Bl:'ASS 
:3 2 SCREW. 4-40- !2 80. HD. BRASS 
a 2 SCREW 4-40-f/4 FLAT liD. BRASS 
7 I 8-3ZJC086 LAMSON NUT LAM. SE'S"S. 
(i' I 6-32 x.oer. LAMSON NUT L/IH..5ESS. 
5 _j_ .?S'I-06-Jo-f•(J CCWNECTOR Crl' 
4 I Q32ti> .SWITCH 2POT CONr. WIRT 

3 I TM'094 TRANSFOI?!VIER TRAN.tNC. 

2 I 8!022 PLAT£ SWITCH FEC 

I I C/31:1 BRACk'ET. SMTVI FEC 
ITEM REQ 0 PAI'IIT NO Ot:SCRlPTION MA.M~u,. MAT'L. IPIC Ollt 

CAT PART NO. 

L.IST OF MATERIAL 

Figure 6-11. Assembly, Switch And Transformer Bracket 
(C1339) 

NP 

NP 

"'"''" "NIIH PC:C CKT l't'M 



Figure 6-12. 

4 ' ,t?£1"; ONLy 
00 Nor !N'S1"ALL 
UNTIL r/M4L ,4:ssy, 

VIEW "A" 

Assembly, Output Filter 
(Dll83) 

ReF. Wjb D 114 !J 



IS 7 NUT. HEX ,11.1. 4-'f-Ox~ Ar BRASS 
14 4 WIISHiiR, NO.4 !NT. -moTH Phi?S.BRZ. 

13 4 SCREW. 6-32 ~~' .80. JID. BRASS 
12 + SCREW 1-4-0x ~6' 8D. liD. twASS 
II 3 SCREW: 4-40< 1'4 BD.#D. BRASS 
/0 4 ~--32-'7 SPEED Nt.JT T/NNEKMAII 
9 4 1416-"1- SOLD£R LUG SMITH 

13 7 IS48-2. TERMINAL ere 
7 7 G30C. CHOKE MtLLER 

' 7 SI-IK-S/0 CAPACITOR .ot._F. ;ooo V S?RAGU€" 
s s RESISTOR /.2K '/4W to7. A-8 
4 I C/3$1 COVeR FE"C 
3 I lj/218 TE"RMINAL BOARD t 
~ ' j!JI2!<J INSULATOR t 
I I C/330 BRACKET FEC 

ITEM ttEQ"D ~AftT NO DESCRiniON """J;...o" MAT"L. SJI'EC Olt 
CAT JaAWT NO. 

L.IST OF MATERIAL. 
---------------- ~- ----- ----- ----- --

Figure 6-12. Parts List 
(Dll83) 

NI.-P. 
~ 
I 

' Nr.-P. 

,-IN ISH FINISH S~EC CKT SYW 


