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1. GENERAL DESCRIPTION 

GENERAL 

1. 01 This section is reissued to include latest 
engineering changes and to add informa­

tion concerning an optional "alternate letters­
blank" plug and to include the circuit board 
diagrams. 

1. 02 The DATASPEED 905A and 905B Data 
Test Sets generate a variety of test pat­

terns, adding controlled amounts of mark or 
space bias distortion, and are used in testing 
type 1 and 2 DAT ASPEED Tape Senders and 
Receivers. A panel connector enables the 905A 
or 905B to be used with a 902A Data Test Set 
(error counter and distortion measuring device). 
_Both the 905A and 905B operate from a nominal 
115 volt 60 cycle source. 

TECHNICAL DATA 

A. Output Data 

1.03 Signal Format - Serial start-stop 10.0 
unit Baudot code. 

(a) Type 1 Format - The zero, sixth and 
seventh levels are always transmitted 

as marking signals. 

(b) Type 2 - 7-level Format - The seventh 
level is always transmitted as a mark­

ing signal. 
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Figure 1 - 905A/905B Data Test Set - Front Panel 

(c) Type 2 - 6-level Format - The sixth and 
seventh levels are always transmitted as 

mar king signals. 

(d) Type 2- 5-level Format - The sixth and 
seventh levels are always transmitted as 

marldng signals and the zero level is always 
transmitted as a space signal. 

1.04 Output Test Patterns 

(a) Test Message: 14-character (140 bits). 
See Figure 4. 

(b) Letters: See Figure 4. 

(c) Blank_s: See Figure 4. 

(d) Reversals: Alternate mark and space 
signals. See Figure 4. 

L05 Normal Output Signal Amplifier Charac­
teristics 

(a) Normal Signal Voltage: Meets EIA stand­
ard, + 6 volts ..± 10% (space) and -6 volts 

..± 10% (mark). 

(b) Rise and Fall Time: Less than 2 micro­
seconds. 
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(c) Minimum Load Resistance: 3000 ohms. 

1.06 Inverted Output Signal Amplifier Charac­
teristics 

(a) Inverted Signal Voltage: -0.6 _±0.3 volt 
(mark) and -6 volts..± 10% (space). 

(b) Rise and Fall Time: Less than 2 micro­
seconds. 

(c) Minimum Load Resistance: 1000 ohms 
to -6 or -12 volts; 5000 ohms to ground. 

1.07 Signal Speed 

(a) Words Per Minute: 1050 wpm. 

(b) Bit Rate: 1050 _±0.1% bits per second in­
ternally driven. Can be externally driven 

from a Bell System type 902A Data Test Set. 

1.08 Output Signal Accuracy (Referenced to 
start pulse). 

(a) Mark or space bias distortion can be 
added, up to 50%, to the output signal 

with an over-all accuracy of better than..± 3% 
peak accumulative error as read from the 
distortion control. 
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(b) With no distortion added to the output 
signal the peak accumulative distortion 

is less than .± 1 %. 

B. Physical Description 

1.09 905A dimensions: 19"x8-3/4''x6-7/8", 
weight - 18 pounds. With adapters 

(TP146753), dimensions: 2311 x 8-3/ 4" x 6-7/8", 
weight - 18 pounds. 

1.10 905B dimensions: 19" x 12" x 8-7/8'', 
weight - 17 pounds. 

C. Operational Features 

1.11 Controls (See Figure 1) 

(a) POWER Switch: In the ON position ac 
line voltage is applied to the self- con­

tained power supply. 

(b) DATASPEED MODE Switch: This switch 
selects DATASPEED TYPE 1 - 5 LEV­

EL, TYPE 2 - 5 LEVEL, TYPE 2 - 6 LEVEL, 
TYPE 2 - 7 LEVEL, or TYPE 2 - 8 LEVEL 
mode of operation. 

(c) SIGNAL Switch: This switch selects one 
of four output signals, namely, the 14 

ch a r act er TEST MESSAGE, LETTERS, 
BLANKS, or REVERSALS. An AUXILIARY 
position is provided. 

(d) FUNCTION Switch: This switch selects 
the SEND mode, RECEIVE mode, or 

STOP mode of operation. 

(1) SEND Mode: In this position the 905A/ 
905B acts as a transmitter. The out­

put signal is determined by the position of 
the SIGNAL and the DATASPEED MODE 
switch. It is operating at a bit rate deter­
mined by the internal oscillator (1050 bits 
per second). 

(2) RECEIVE Mode: In this position the 
905A/905B acts as a receiver and 

must be used in conjunction with the Bell 
System type 902A Data Test Set. The SIG­
NAL and DATASPEED MODE switch are 
set to positions corresponding to the re­
ceived data signal. The 905A/905B is 
driven externally from the 902A at a bit 
rate (1050 bits per second) determined by 
the received data signal.The received data 
signal and the output of the 905A/905B are 
compared bit by bit in the 902A. Any er­
rors are detected and counted by the 90 2A. 
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The two signals are initially phased by 
depressing the WORD SYNC. and RESET 
bu.tton on the 902A. 

(3) STOP Mode: In this position the out­
put signal goes to a mark hold condi­

tion at the end of the test message or 
character. 

(e) DISTORTION Switch: This switch selects 
MARK BIAS, SPACE BIAS, or ZERO 

BIAS distortion. 

(f) PER CENT Control: This potentiometer 
determines the per cent bias distortion 

to be added to the output data signal. When 
the DISTORTION switch is in the ZERO posi­
tion, the PER CENT control is disabled. The 
calibrated scale is marked off in 2% intervals 
from a minimum of 4% to a maximum of 50%. 

1.12 Test Jacks (See Figure 1) 

(a) MESSAGE SYNC: A nominal -6 to O volt 
pulse occurring once every 14 characters 

of the test message appears at this test jack. 
It is intended for use as an external trigger 
for an oscilloscope when observing the entire 
test message. 

(b) CLOCK PULSE: A nominal -6 to O volt 
pulse occurring approximately in the 

center of every bit appears at this test jack. 
When the 905A/905B is in the SEND condi­
tion, these pulses occur at the bit rate of the 
internal oscillator (1050 bits per second). 
When in the RECEIVE condition, these pulses 
occur at the bit rate of the received data sig­
nal. This test jack is used when checking 
the bit rate of the internal oscillator, or 
checking the bit rate of the received data 
signal. 

(c) NOR. SIG. OUT: The polar output data 
signal appears at this test jack. This 

signal has mark represented by -6 volts and 
space represented by + 6 volts. 

(d) INV. SIG. OUT: A neutral inverted data 
signal appears at this test jack. Mark is 

represented by O volt and space is repre­
sented by -6 volts. This signal has the proper 
polarity to drive a DATASPEED receiving 
distributor module. 

1.13 Indicator (See Figure 1). An indicator 
lamp lights when the POWER switch is 

placed in the ON position. 
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1.14 Connectors (See Figure 1) 

(a) 902A: This 15-pin connector (and cable 
supplied with 902A Data Test Set) con­

nects the 905A/905B to the 902A. 

(b) DATA: This 25-pin connector, together 
with associated cables (TP146743 and 

TP146744), connects the 905A/905B to a 
DATASPEED Cabinet of a Data Set 202A or 
202B (furnished with 905B only). 

(c) AUXILIARY: This 50-pin connector, to­
gether with associated cable, is for fu­

ture use. 

D. Alternate Letters-Blank Plug 

1.15 An auxiliary "alternate letters-blank" 
plug is available as an optional feature. 

With the SIGNAL switch in the AUXILIARY posi­
tion and the alternate letters blank plug inserted 
in the AUXILIARY connector, the data output will 
be alternately a letter character then a blank 
character. 

E. Miscellaneous Power Requirements 

1.16 AC Line Requirements 

(a) Voltage: 105-125 volts 60 cps. 

(b) Power Input: 18 watts maximum without 
902A, 25 watts maximum with 902A. 

1.17 Fuses (See Figure 1) 

(a) AC Line - 1/2 amp slow blow. 

(b) + 12 volts - 1/2 amp fast blow. 

(c) + 6 volts - 3/8 amp fast blow. 

(d) -12 volts - 1.0 amp fast blow. 

1.18 DC Power for Auxiliary Equipment: Reg-
ulated .± 12 volts is supplied to the 90 2A. 

Reserve DC power for other auxiliary equipment 
is supplied through the AUXILIARY 50-pin con­
nector as follows: 

(a) With 902A Data Test Set: -12 volts reg­
ulated at 125 ma maximum and + 17 volts 

unregulated at 125 ma maximum. 

(b) Without 902A Data Test Set: -12 volts 
regulated at 300 ma maximum and +17 

volts unregulated at 250 ma maximum. 
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F. Detailed Testing Procedures 

1.19 For detailed testing procedures refer to 
Bell System Practice 314-825-502. 

2. PRINCIPLES OF OPERATION 

GENERAL 

2.01 For descriptive purposes, the circuit 
may be divided into ten major parts. 

(Refer to schematic - Figure 5.) 

(a) Power Supply 

(b) Internal Oscillator and Control: Circuit 
elements Z19-B, Z20-B, Z23-C, ~22, 

Z21, Z19-A, Z20-A, and- associated compo­
nents. 

(c) Bit Ring Counter: Circuit elements Z16, 
Z4-C, Z4-D, Z5-A, Z5-B, Z5-C, Z5-D, 

Z6-A, Z6-B, Z6-C, Z6-D, and associated 
components. 

(d) Character Ring Counter: Circuit ele-
ments Zl 7-A, Zl-A, Zl-B, Zl-C, Z-1D, 

Z2-A, Z2-B, Z2-C, Z2-D, Z3-A, Z3-B, Z3-C, 
Z3-D, Z4-A, Z4-B, and associated compo­
nents. 

(e) Message Matrix: Circuit elements Z20-
C, Z13-A, Z13-B, Z13-C, Z13-D, Z14-A, 

Z14-B, Z14-C, Z14-D, Z15, Z20-E, and as­
sociated components. 

(f) Space and Start Pulse Inserter: Circuit 
elements Z8, Z19-C, and associated 

components. 

(g) Signal Regenerator: Circuit elements 
Z18, Z9, Z23-D, and associated compo­

nents. 

(h) Distortion Inserter: Circuit elements 
Zl0-A, Zl0-B, Zl0-C, Z11-A, Z-11B, 

Z12-A, and associated components. 

(i) Normal and Inverted Output Amplifier: 
Circuit elements Z12-B, Z20-F, and as­

sociated components. 

(j) Synchronization with the 902A Data Test 
Set: Cir cu it elements Z2·4, Z23-A, 

Z23-B, Z7-A, and associated components. 



DESCRIPTION 

A. Power Supply (See Figure 5) 

2.02 The AC power line is connected to ter-
minals 3, 4, and 5 of the electrical noise 

suppressor, Z25. (The ground wire from the 
power line is connected directly to the frame. 
An additional wire connects the frame to ter­
minal 4 of the suppressor.) The output of Z25, 
terminals 1 and 2, passes through the POWER 
switch S4 and fuse Fl to the primary of the 
power transformer, Tl. The indicator lamp, 
DS1, is lighted when AC power is delivered 
to Tl. 

2.03 The secondary of Tl drives three full 
wave rectifier circuits consisting of 

diodes CR8, CR9, and filter capacitor C 2, diodes 
CR2, CR3 and filter capacitor C3, diodes CRl, 
CR4, and filter capacitor C4. The three recti­
fied voltages are fused by F3, F4, and F2 re­
spectively. 

(a) An unregulated + 6 and + 1.5 volts is de-
rived from the rectifier circuit consist­

ing of CR8, CR9, C2 and associated compo­
nents. Rheostats Rl and R2 must be adjusted 
to obtain the required voltages (ref er to 
Paragraph 3 .04). 

(b) A regulated+ 12 and +6 volts is derived 
from the rectifier circuit consisting of 

CR2, CR3, C3 and associated components. 
Resistors Rl3, RlO and zener diode CR7 
regulate the + 12 volts. When the 902A Data 
Test Set is plugged into J3, 902A connector, 
resistor RlO is shunted by the parallel com­
bination of resistors R134 and R135 located 
in the 902A. This enables the +12 volt regu­
lated supply to handle the increased load of 
the 902A. Element Zl 7-B regulates the +6 
volts which is only used by element Zll. 

(c) A regulated -12 volts is derived· from 
the rectifier circuit consisting of CRl, 

CR4, C4, and associated components. Power 
transistor Ql acts as a series regulator. Re­
sistor R12, varistor CRlO, and zener diode 
CR5 keep a constant voltage at the base of 
Ql. The emitter voltage of Ql is approxi­
mately equal to the base voltage and inde­
pendent of load. Zener diode CR6, resistor 
R9, and the external load shunting R9 provide 
the -6 volt regulated source. 

B. Internal Oscillator and Control 

2 .04 When the FUNCTION switch S3 is in the 
SEND position, zero volts is applied 

through Rl8 to terminal E of the oscillator Z22. 
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This causes the oscillator to turn on. The si­
nusoidal output at terminal A is reshaped by the 
squaring amplifier Z21. Its output, a narrow -6 
to O volt pulse, passes through the Zl9-A OR 
gate and the Z20-A emitter follower with no 
change in polarity or signal level. 

2 .0 5 When the FUNCTION switch S3 is in the 
STOP position, the oscillator Z22 will 

turn off when the following conditions are satis­
fied: (1) When the output signal is marking, (2) 
when the test message has completed its cycle 
(if in the TEST MESSAGE position), and (3) 
when the character is in the stop bit (if in 
the LETTERS or BLANKS position). The three 
input AND gate Z19-B monitors the condition of 
the output signal. When the above conditions 
are met, the output of Z19-B at terminal B goes 
from -6 to O volts. This signal passes through 
emitter follower Z20-B and is inverted by ele­
ment Z23-C. The output of Z23-C at terminal 
K, which goes from O to -6 volts, is tied to ter­
minal E of the oscillator Z22 through 83. This 
-6 volt signal overrides the zero volt bias 
through Rl8 and turns element Z22 off, thus 
keeping the output signal in the mark hold con­
dition. 

2 .06 When the FUNCTION switch S3 is in the 
RECEIVE position, -6 volts is applied to 

terminal E of the ,oscillator Z22 through S3. 
This keeps element Z22 off. At the same time 
conditions are set up by S3 to allowthe external 
oscillator in the 90 2 Data Test Set to be switched 
into the circuit. See Subpart 2J for further de­
scription. 

C. Bit Ring Counter 

2.07 The bit ring counter has 10 elements. 
Each element corresponds to one bit of 

the serial start-stop 10.0 unit code. 

2.08 The internal oscillator drives the bit ring 
counter through the ring driver Z16 when 

the FUNCTION switch S3 is in the SEND posi­
tion. The clock pulse from the 902A Data Test 
Set drives the bit ring counter when the FUNC­
TION switch S3 is in the RECEIVE position. 

2.09 The narrow-6 to O volt clockpulsesfrom 
Z20-Aterminal E are tied to the input of 

the bit ring driver Z16 terminal N. The output 
at terminal R drives the bit ring counter with a 
+ 2 to -6 volt narrow drive pulse. 

2 .10 All the outputs of the bit ring counter are 
at -6 volts except one element which is at 

0 volt. _Each time a drive pulse occurs, the 
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element whose output is at O volt goes to -6 
volts, and the output of the adjacent element 
goes from - 6 volts to O volt. When the output 
of the stop bit element Z6-D g<;>es from O to -6 
volts, the output of the start bit element Z4-C 
goes from -6 to O volt. This process continues 
while the drive pulses are present. 

D. Character Ring Counter 

2.11 The character ring counter has 14 ele­
ments. Each element corresponds to one 

character of the 14-character test message. 

2.12 The character ring counter operates only 
when the bit ring counter is operating and 

when the SIGNAL switch S2 is in the AUXIL­
IARY, TEST MESSAGE, LETTERS or REVER­
SALS positions. The leading edge of the stop 
bit, the -6 to Q volt transition of element Z6-D 
at output terminal H, drives the character ring 
driver Zl 7-A at terminal S. The output at ter­
minal N drives the character ring counter with 
a+ 2 to -6 volt narrow drive pulse. 

2.13 The theory of operation is identical to 
the bit ring counter except the character 

ring counter steps once for every ten steps of 
the bit ring counter. 

E. Message Matrix 

2 .14 The outputs of the bit ring counter and 
the character ring counter are inter­

connected by a modified cross-point diode 
matrix. The eight AND gates, elements Z13-A, 
Z13-B, Z13-C, Z13-D, Z14-A, Z14-B, Z14-C, 
and Z14-D, comprise the cross-point matrix. 
The outputs from each of these eight AND gates 
are tied to the inputs of the matrix OR gate, 
Z15, which has twelve inputs. The four re­
maining inputs of element Z15 are tied to out­
puts of the three character ring counter ele­
ments (LTRS elements) Zl-A, Zl-B, and Zl-C 
plus the .output of emitter follower Z20-C which 
is driven by Z6-D terminal H, the ring counter 
element for the stop bit. 

2.15 At the output of Z15, terminal J, appears 
the desired serial data signal minus the 

start pulse and other spacing pulses necessary 
to obtain the DATASPEED type 2 format. These 
spacing pulses are added by the space and start 
pulse inserter circuit described in Paragraph 
2.22. The serial data, signal at terminal J of 
element Z15 has space represented by -6 volts 
and mark represented by O volt. The start pulse 
appears as a mark signal (0 volt). 
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2.16 Type 1: The type 1 (5 level) DATASPEED 
format has the zero, six and seven bits 

of the data signal marking at all times. This is 
accomplished by placing the pATASPEED MODE 
switch Sl in the TYPE 1 position which in turn 
puts + 6 volts at one of the inputs of the elements 
Z13-A, Z14-C and Z14-D matrix AND gates. 
Thus, the outputs of the zero, six and seven level 
elements of the bit ring counter are allowed to 
pass through their respective matrix AND gates 
to the matrix OR gate independent of the char­
acter ring counter, making the zero, six and 
seven level bits of the data signal at element Z15 
terminal J, MARK (O volt) at all times. See 
Figure 4 for typical outputs at the output J11 for 
type 1 mode operation. 

2.17 Type 2: 5, 6, 7, 8-level: See Paragraph 
2.22 for space inserter description. 

2.18 Test Message: The test me~sa.ge_ 14-
character sequence originates in the 

character ring counter. The output of the char­
acter ring counter and bit ring counter are in­
terconnected to the modified cross-point diode 
matrix, and the matrix OR gate Z 15. When the 
SIGNAL switch S2 is in the TEST MESSAGE 
position, the serial signal at the matrix OR gate 
(terminal J) is tied to the emitter follower 
Z20-E terminal S through one section of S2. 

2.19 Blanks: Whe.n the SIGNAL switch S2 is 
in this position, + 12 volts through one 

section of S2, is applied at terminal L of element 
Zl 7-A, the character ring driver, this causes 
the output of element Z 1 7-A at terminal N to be 
-6 volts independent of the input signal at ter­
minal S. When the output of the character ring 
driver is at -6 volts, all of the outputs of the 
character ring counter are at -6 volts. With the 
character ring counter outputs all at -6 volts, 
the only MARK (0 volt) pulses entering the 
matrix OR gate Z15 are the stop bits from ele­
ment Z20-C and the output pulses from the.AND 
gates Z13-A, Z14-B and Z14-C which are a 
function of the position of the Sl MODE switch. 

2.20 Letters: When the SIGNAL switch S2 is 
in this position, the data signal at element 

Z15 terminal J is not allowed to pass through 
emitter follower Z20-E. Instead, + 1.5 volts is 
applied to the input of this emitter follower at 
terminal S. This represents a steady mark sig­
nal. The start pulse and other space bits are 
added by the space and start pulse inserter cir­
cuit described in Paragraphs 2.22 through 2.25. 
The emitter follower Z20-D is used for current 
amplification of the OR gate Z 15 for use in the 
auxiliary position of the SIGNAL switch (S2). 
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2.21 Auxiliary: When the SIGNAL switch S2 is 
in this position, terminal S of emitter_ 

follower is connected to pin 35 of AUXILIARY 
receptacle Jl. An external device is thus re­
quired to obtain an output signal. One such de­
vice is the optional "alternate letters-blank" 
connector. This connector is essentially an 8-
input OR gate. Seven of the OR gate inputs are 
taken from alternate characters of the character 
ring counter. The eighth input is connected to 
the output of the bit ring counter stop element. 
The output of the OR gate connector (pin 35) is 
connected to emitter follower Z20-E (pin 5) 
through contacts 13 and 18 of the SIGNAL switch. 
The OR gate output will be alternately marking 
then spacing as the character ring counter is 
stepped through its cycle. 

F. Space and Start Pulse Inserter 

2.22 Flip-flop Z8, in conjunction with the bit 
ring counter and DATASPEED MODE 

switch Sl, generate at terminal K of Z8, a wave­
form such that when gated with the data signal 
at element Z20-E terminal A (0 volt mark, -6 
volts space), it inserts the proper start pulse 
and space pulses required for the DATASPEED 
type 1 and 2 formats. 

2.23 Type 1 (5-level) or type 2 (6, 7, and 8-
level): When the DATASPEED MODE 

switch Sl is in either of these positions, ter­
minal K of element Z8 has the following wave­
form: - 6 volts during the start bit interval of 
the data signal and 0 volt during the rest of the 
time. 

2.24 Type 2 (5-level): When theDATASPEED 
MODE switch S 1 is in this position, ter­

minal K of element Z8 has the following wave­
form: - 6 volts during the start and zero bit 
interval of the data signal and 0 volt during the 
rest of the time. 

2.25 The two input AND gate Zl9-C is driven 
by the signal from element Z20-E termi­

nal A and element Z8 terminal K. The output 
signal of element Zl9-C terminal A is the serial 
data signal with 0 volt representing mark and - 6 
volts representing space for the type 1 or type 
2 formats. 

G. Signal Regenerator 

2.26 Regenerating the data signal at terminal 
A of element Zl9-C is two-fold. First, 

the final output data signal must be delayed ap­
proximately a half bit in order to have the proper 
phase with respect to the external oscillator in 
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the 902A Data Test Set. Second, regenerating 
the data signal removes distortion added at the 
message matrix. 

2.27 One-shot Z18 delays the clock pulses ap-
proximately a half bit. The - 6 to 0 volt 

transition at terminal K of element Z18 drives 
the signal flip-flop Z9 at terminals E and F, the 
mark and space inputs. The data signal at ele­
ment Zl9-C terminal A drives the prime 1 in­
put of element Z9, and the inverted data signal 
at terminal L of element Z23-D drives the 
prime 0 input of element zg. 

Note: A prime input may be considered a 
conditioning input. A prime signal is gener­
ally a long duration type of signal - - in this 
case longer than the mark and space signals 
of the clock pulse -- which conditions the 
circuit to operate upon reception of the input 
( clock) signal. 

2.28 The output of element Z9 at terminal K 
is the regenerated data signal delayed a 

half bit and with all bias distortion removed. 

2.29 This data signal at element Z9 terminal 
K has - 6 volts representing mark and 0 

volt representing space, and is inverted with 
respect to the output signal of element Z19-C 
terminal A (see Paragraph 2.25). 

2. 30 REVERSALS - When the SIGNAL switch 
S2 is in this position, circuitry is set up 

by switch S2 to convert the signal flip-flop, 
element Z9, to a binary counter or frequency 
divider. The inputs to element Z9 at terminals 
E and Fare the delayed clock pulses. The out­
put of element zg at terminal K is a symmetri­
cal square wave with one bit length at 0 volt 
(space) and one bit length at -6 volts (mark). 
This waveform represents the reversals data 
signal. 

H. Distortion Inserter 

2.31 Mark Bias Distortion 

(a) When the DISTORTION switch S5 is in 
the MARK BIAS position, the data signal 

at element Z9 terminal K is connected toter­
minal N, the input of the element ZlO-B -inte­
grator. When this input at terminal N is at - 6 
volts (mark), the output at terminal K is at 0 
volt. When the input at terminal N switches 
from - 6 to 0 volt (space), the output at ter­
minal K goes from 0 to -6 volts along a ramp 
of slope - 6 volts per bit width. This waveform 
is passed through emitter follower Zl0-C. 
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(b) This integrated data signal at terminal C 
of element Z 10- C is tied to the input of 

the slicing amplifier Zll-A at terminal N. 
The slicing or switching level of element 
Zll-A is determined by the setting of the 
PER CENT control R5, which acts as an ad­
justable voltage divider. The output of R5 at 
terminal 2 passes through emitter follower 
Zl2-A which in turn drives the slicing am­
plifier Zll-A at terminal M, the slicing level 
input. The output of element Zll-A at ter­
minal J is the distorted data signal with 0 
volt for mark and - 6 volts for space. This 
signal is then inverted by element Zll-B 
which then drives element Zl2-B, the nor­
mal output amplifier. 

(c) When the PER CENT control is set at 
10% the slicing voltage at terminal M of 

Zll-A will be approximately -1 volt. When 
the control is set at 40%, the slicing voltage 
at terminal M of Z 11-A will be approximately 
-3.5 volts. Potentiometers R3 and R4 must 
be adjusted in order to have correspondence 
between the actual bias distortion added to 
the data signal and the scale markings on the 
PER CENT control R5 (see Paragraph 3.11). 

2. 32 Space Bias Distortion 

(a) When the DISTORTION switch S5 is in 
the SPACE BIAS position, inverter Zll-B 

is bypassed and inverter ZlO-A inverts the 
undistorted data signal entering integrator 
ZlO-B at terminal N. 

(b) The same theory of operation then ap­
plies as for mark bias distortion. 

2.33 Zero Distortion: When the DISTORTION 
switch S5 is in the ZERO position, no 

distortion is added to the data signal at terminal 
K of element Z9. Instead this signal is switched 
directly to the normal output amplifier Zl2-B. 

I. Output Amplifiers 

2.34 Normal Output Amplifier: The data sig-
nal, whether distorted or not, is tied to 

terminal F of the normal output amplifier 
Z 12-B. The input signal is O volt for space and 
- 6 volt for mark. The output data signal at ter­
minal P is a polar signal with +6 volts repre­
senting space and -6 volts representing mark. 

2.35 -Inverted Output Amplifier: Terminal H 
of the normal output amplifier Z 12- B is 

an inverted data signal which is O volt for mark 
and -12 volts for space. This inverted data signal 
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is connected to emitter follower Z20- F at ter­
minal P, the inverted output amplifier. The out­
put at terminal D is clamped to - 6 volts thr9ugh 
CRl 1. The resulting inverted output data signal 
is O volt for mark and - 6 volts for space. 

J. Synchronization with the 902A Data Test Set 

2.36 The purpose of this portion of the circuit 
is to enable the 905A/905B in conjunction 

with the 902A Data Test Set, to detect and count 
transmission errors in a received data signal. 
It is assumed that the 902A is plugged into the 
15 pin connector marked 902A and a received 
data signal is present. 

2. 37 When the FUNCTION switch S3 is in the 
RECEIVE position, 0 volt is applied to 

the two pulse AND gates Z23-A and Z23-B at 
terminals C and A respectively. This makes 
the two pulse AND gates become ordin_ary pulse 
amplifiers responding to the negative going 
transition at their inputs. At the same time -6 
volts are applied to terminal E of oscillator 
Z22 turning it off, which puts - 6 volts at the 
output of squaring amplifier Z21 terminal A. 

2.38 The output of the phase-locked oscillator 
in the 902A Data Test Set, a +6 to - 6 volt 

sawtooth, is connected to the input of element 
Z23-B at terminal F. The +6 to -6 volt transi­
tion of the sawtooth occurs approximately at the 
center of every bit of the received data signal. 
This 12 volt negative going transition produces 
a narrow - 6 to O volt transition at the output of 
element Z23-B terminal H. This signal is then 
fed into OR gate Zl9-A where it serves as the 
new clock pulse, which is at the exact bit rate 
of the received data signal. 

2.39 Element Z7-A acts as the collector load 
of transistor Q202 in the 902A Data Test 

Set. Normally terminal K of element Z7-A is 
at -6 volts. When the WORD SYNC AND RESET 
button on the 902A is depressed, a narrow - 6 to 
0 volt pulse appears at terminal K of element 
Z7-A each time the received data signal contains 
a marking bit. This pulse then drives one- shot 
Z24 at terminal C. 

2.40 Element Z24 has two functions: (1) to 
delay the signal at its input and, (2) to, 

act as a gate in comparing the received data 
signal with the output data signal from the 
905A/905B. 

2.41 Terminal J of element Z24, the prime 
input (see Paragraph 2.27), is tied to the 

output data signal at terminal L of the signal 
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flip-flop Z9. The output data signal at this point 
is O volt for mark and -6 volts for space. If the 
received data signal is out of word sync with 
this output data signal when the WORD SYNC 
AND RESET button on the 902A is depressed, a 
- 6 to O volt transition will occur at terminal C 
of Z24 when terminal J of Z24 is at O volt. This 
condition fires element Z24 causing a -6 to 0 
volt pulse, approximately a quarter bit wide, to 
appear at its output terminal L. The trailing 
edge of this pulse, 0 to - 6 volts, drives element 
Z23-A producing a narrow -6 to O volt pulse at 
its output terminal J. 

2 .42 This narrow - 6 to O volt pulse at terminal 
J of element Z23-A is connected to the 

Z19-A OR gate where it serves as a secondary 
clock pulse. This secbndary clock pulse is a 
quarter of a bit delayed from the normal clock 
pulse causing the bit ring counter to step at 
twice its normal rate until word sync is 
achieved. When the two data signals are in 
word sync - 6 volts appears at terminal J of Z24 
each time a - 6 to O pulse appears at terminal 
C of Z24, thus inhibiting further secondary 
clock pulses. 

3. ADJUSTMENTS 

TEST EQUIPMENT REQUIRED 

r 3. 01 Hewlett- Packard 122AR Oscilloscope 
(904 Data Test Center), or Tektronix 

531 Oscilloscope or equivalent. 

3. 02 Bell SystemKS-19247 Electronic Counter 

L (904 Data Test Center), or Beckman 7360 
Universal EPUT and Timer or equivalent. 

3.03 BellSystemKS-14510-Ll VOMor equiv-
alent. 

ELECTRICAL ADJUSTMENTS 

A. Adjustable Supply Voltages 

3. 04 These adjustments should be made with 
the ac power on, the ac line voltage at 

115 volts, all circuit cards plugged in, and 
FUNCTION switch S3 in the STOP position. 

3.05 +6 V: Adjust +6 volts within _±0.1 volt by 
adjusting rheostat Rl. 

3.06 +1.5 V: This adjustment should always 
be made after + 6 V adjustment. Adjust 

+ 1. 5 volts to within + 0 .1 volt by adjusting 
rheostat R2. 
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B. Non-adjustable Supply Voltages 

3.07 The non-adjustable voltages should be 
within the following liqiits when all cir­

cuit cards are plugged in. 

(a) -12 Volts: Must be between -11.2 and 
-12.8 volts. 

(b) -6 Volts: Must be between -5.6 and -6.2 
volts. 

(c) +12 Volts: Must be between + 11.4 and 
+12.6 volts. 

( d) +6 Volts: Must be between_+ 5. 8 and +6. 6 
volts. 

C. Internal Oscillator (1050 cps) 

3.08 Oscilloscope Method 

(1) Before adjusting the internal oscillator, 
turn power on and put FUNCTION switch 

. S3 in SEND position. 

(2) Connect oscilloscope and 905A/905B Data 
Test Set to a common ground. Connect 

vertical input of oscilloscope to J12, the 
SCOPE jack. Set vertical sensitivity at 2 
volts/cm. Set horizontal sweep at 200 mi­
croseconds/cm. Set trigger at 60 cps line. 

(3) Adjust R6, the AMPLITUDE adjustment, 
for maximum amplitude without flatten­

ing the positive portion of the waveform ob­
served on oscilloscope. The observed wave­
form will be two superimposed sine waves 
180° out of phase with each other. 

(4) Adjust Ll, the FREQUENCYadjustment, 
until trace on oscilloscope doesnot drift 

either to the right or left. 

(5) Repeat until both conditions are satisfied, 
the peak-to-peak voltage of this wave­

form should be between 9 and 11 volts and 
the frequency will be 1050 cycles per second. 

3.09 Frequency Counter Method 

(1) Before adjusting internal oscillator, turn 
power on and put FUNCTION switch S3 

in SEND position. 

(2) Connect oscilloscope and 905A/905B Data 
Test Set to a common ground. Connect 

vertical input of oscilloscope to J12, the 
SCOPE jack. Set vertical sensitivity at 2 
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volts/ cm. Set horizontal sweep at 200 micro­
seconds/ cm. Set trigger at internal positive. 

(3) Connect fre_quency counter to J9, the 
CLOCK PULSE jack. Set frequency 

counter for positive trigger and set to meas­
ure frequency or period, whichever is more 
convenient. The waveform at J9 is a narrow 
- 6 to O volt pulse. 

(4) Adjust R6, the AMPLITUDE adjustment, 
for maximum amplitude without flattening 

the positive portion of the sinusoidal wave­
form observed on oscilloscope. 

(5) Adjust Ll, the FREQUENCY adjustment, 
until the frequency counter indicates 

1050 ± 1 cycle per second (if frequency is 
measured) or 952 ±1 microsecond (if period 
is me3:sured). 

(6) Repeat steps (4) and (5) until both are 
satisfied. When both conditions are sat­

isfied the peak to peak voltage of the sinus­
oidal waveform should be between 9 and 11 
volts. 

D. Clock Delay 

3. 10 Oscilloscope Method 7 
{1) Turn power on, place FUNCTION switch 

S3 in the SEND position. · 

(2) Conn~ct vertical input of oscilloscope to 
test point 2 on element Zl8, clock delay. 

Set horizontal sweep at 100 microseconds/ cm, 
vertical sensitivity at 2 volts/ cm, and trigger 
at internal negative. 

(3) Adjust Rll on element Zl8 to make the 0 
to - 6 v pulse 400 _::20 microseconds wide. 

E. Distortion Generator (See Figure 1) 

3. 11 Oscilloscope Method 

(1) Perform all necessary adjustments on 
internal oscillator (see Paragraphs 3. 08 

and 3. 09). · 

(2) Turn power on, place FUNCTION switch 
S3 in SEND position, place DISTORTION 

switch S5 in SPACE BIAS position, and place 
SIGNAL switch S2 in REVERSALS position. 

(3) Connect oscilloscope and 905A/905B Data 
Test Set to a common ground. Connect I 

vertical input of oscilloscope to Jll, the._J 
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NORMAL OUTPUT SIGNAL jack. Set ver- 7 
tic al sensitivity at 5 volts/ cm. Set horizontal 
sweep at 200 microseconds/ cm. Set trigger 
at positive internal. 

( 4) Set PERCENT control at 40%. Adjust 
HIGH calibrate R3 until oscilloscope in­

dicates a positive ( +6 v) signal duration of ap­
proximately 1333 microseconds. · 

(5) Set PERCENT control at 10%. Adjust 
LOW calibrate R4 until oscilloscope in­

dicates a positive (+6 v) signal duration of ap­
proximately 1048 microseconds. 

(6) Repeat steps (4) and (5) until both condi­
tions are satisfied. 

3. 12 Electronic Timer Method 
--- - - ----

(1) Perform ail nece-s-sary adjusfriienfson 
internal oscillator (see Paragraphs 3.08 

and 3. 09). 

(2) Turn power on, place FUNCTION switch 
S3 in SEND position, place DISTORTION 

switch S5 in SPACE BIAS position, and place 
SIGNAL switch S2 in REVERSALS position. 

(3) Connect timer and 905A/905B Data Test 
Set to a common ground. Connect the 

timer to Jll, the NORMAL OUTPUT SIGNAL.J 

COVER 

STRIKER 

LOCKNUT 

CASE 

Figure 2 - Striker Adjustment 
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r jack. The START gate of the timer should 
trigger on positive going transitions and the 
stop gate of the timer should trigger on neg­
ative going transitions. 

( 4) Set PERCENT coritrol at 40%. Adjust 
HIGH calibrate R3 until timer indicates 

1333 +2 microseconds. 

(5) Set PERCENT control at 10%. Adjust 
LOW calibrate R4 until timer indicates 

1048 +2 microseconds. 

(6) Repeat steps (4) and (5) until both condi­
tions are satisfied. 

MECHANICAL ADJUSTMENTS 

A. Striker Adjustment (See Figure 2) 

__,. 3. 13 Remove cover and equipment from case 
and proceed as follows: 

(1) Loosen locknut and turn striker clock­
wise or counterclockwise to raise or 

lower striker. Tighten locknut. 

(2) Place cover on case and engage latches. 
Latches should snap on case firmly and 

securely. 

TP146743 
EXTENSION 

CABLE 

TP146744 ADAPTER CABLE 
INSTALL ADAPTER CABLE 

UNDER CLIPS BEFORE 
WRAPPING LONGER 

CABLE 

CABLE MTG. CLIP 

INSIDE VIEW OF COVER 

Figure 3 - Cable and Adapter Storage 
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(3) If latch engagement is too loose, readjust 
striker position as described in step (1). 

B. Cable Storage (905B only) 

---.3. 14 Wrap longer cable (TP146743) over 
shorter cable {TP146744) on clips in 

carrying case cover (see Figure 3). 

4. MAINTENANCE 

4. 01 Adjustments of the internal oscillator and 
distortion generator should be checked 

and adjusted if necessary at monthly intervals, 
or more frequently if calibration error is sus­
pected. These adjustments can be made on the 
control panel without removing the 905A/905B 
assemblies from the cases. Ref er to Para-

-. graphs 3. 08 through 3. 12 for detailed adjustment 
instructions. 

4. 02 Adjustments of the clock delay, element · 
Zl8, and the adjustable power supply 

voltages will not normally require periodic 
maintenance, but should be checked and adjusted 
whenever malfunction is suspected, or whenever 
extensive trouble shooting is carried out. 

5. ·DIAGRAM INDEX 

5. 01 Drawings of each of the circuit cards 
used in the 905A/905B Data Test Set are 

bound at the rear of the section. The tabulation 
following lists these diagrams and the issue. 

DRAWING 
NUMBER 1 

172320 
172327 
172350 
172359 
172368 
172380 
172395 
172420 
172472 
177502 
177526 
177527 
177533 
177534 
177535 
177536 
177537 
177539 

SECTION ISSUE 
2 3 4 5 6 

9 
4 
7 
5 
3 
7 
3 
4 

Orig. 
3 

Orig. 
2 
3 
2 

Orig. 
Orig. 

2 
Orig. 
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TEST MESSAGE 
TYPE 1-5 LEVEL 

TEST MESSAGE 
TYPE 2-8 LEVEL 

TEST MESSAGE 
TYPE 2-7 LEVEL 

TEST MESSAGE 
TYPE 2~6 LEVEL 

TEST MESSAGE 
TYPE 2-5 LEVEL 

l 
LETTERS 

2 
LETTERS 

3 
LETTERS 

4 
BLANKS 

5 
0 

6 
l 

7 
2 

NOTE 

8 
BLANKS 

UNLESS OTHERWISE SPECIFIED ALL 
VOLTAGE LEVELS ARE +6V OR -6V. 

9 
3 

10 
4 

11 
5 

12 
6 

13 
7 

14 
BLANKS 

ISS 2, SECTION 107-201-100 

----r--
11 
16 
_j__ 

TAPE PUNCHED 
14-C HARAC TER 
TEST MESSAGE 

000 0 
000 0 
00000000000000 
000 0 
000 0 
000 0 

I 0000 
0.00 0 . 
000 0 

1
11 00000000000000 

000 0 

_L 000 0 
000 0 
000 0 
000 0 

T 000 0 
000 0 
000 0 
00000000000000 

1" 000 0 

l_ 
000 0 
000 0 
000 0 

I 000 0 
000 0 
000 0 
00000000000000 

111 000 0 

_L 000 0 
000 0 

T 000 0 
000 0 

111 00000000000000 
000 0 

_L 000 0 
000 0 

.._________, 

TYPE 1 
5 LEVEL 

TYPE 2 
8 LEVEL 

TYPE 2 
7 LEVEL 

TYPE 2 
6 LEVEL 

TYPE 2 
5 LEVEL 

Figure 4 - Polar Output Signals (Sheet 1 of 2) 
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LETTERS 
TYPE 1-5 LEVEL 

TYPE 2-6, 7, 8 LEVELS 

LETTERS 
TYPE 2-5 LEVEL 

BLANKS 
TYPE 1-5 LEVEL 

BLANKS 
TYPE 2-8 LEVEL 

BLANKS 
TYPE 2-7 LEVEL 

BLANKS 
TYPE 2-5 & 6 LEVEL 

REVERSALS 
TYPE 1-5 LEVEL 
TYPE 2-5,6,7, 8 LEVEL 

MESSAGE SYNC. 0V 
(Zl -A TPl OR JB) -6\/ 

0000 
0000 
0000 
0000 
0000 
0000 

TYPE 1 
5 LEVEL 

TYPE 2 
5 LEVEL 

T□ooo TYPE 1 
16 5 LEVEL 
~ 

TYPE 2 
5, 6, 7 OR 

8 LEVEL 

0000 
0000 
0000 
o o oo TYPE 2 
gggg 6 LEVEL 
0000 

0000 1 

0000 
0000 
oo oo TYPE 2 
0000 
0000 7 LEVEL gggg 

TAPE PUNCHED BLANKS CODES 

0000 
0000 
0000 
0000 
0000 
oogo 
00 0 
0000 
0000 

TYPE 2 
8 LEVEL 

TAPE PUNCiD LETTERS CODES 

'I 

I 
NOTE: I 
FOR 1050 BITS PER SECOND., BIT WIDTH EQUALS 
952 MICROSECONDS. ALL(WAVEFORMS 
ARE NORMAL OUTPUT SIGIALS 
(Z 12-B PIN II P11 OR J 11} 

UNLESS OTHERWISE SPECIFIED ALL 
VOLTAGE LEVELS ARE +6V R -6V 

ISS 2, SECTION 107-201-100 

Figure 4 - Polar Output Signals (Sheet 2 of 2) 
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NOTES 

SWITCHES SHOWN IN POSITIONS 
AS FOLLOWS: 

Sl - DATA SPEED MODE SWITCH­
TYPE 2-8 LEVEL 

S2 - SIGNAL SWITCH TEST 
MESSAGE 

S3 - FUNCTION SWITCH-SEND 
S4 - POWER SWITCH-OFF 
S5 - DISTORTION SWITCH-

MARK BIAS 

2 CIRCLED NUMBERS INDICATE 
· TEST POINTS ON CIRCUIT 
CARDS 

3 FOR ACTUAL WIRING DIAGRAM 
RE FER TO 4961 WD 

4 Z - NUMBER DENOTES ELEMENT 
POSITION 
EC - NUMBER DENOTES ETCHED 
CIRCUIT CARD NUMBER 

z EC 
ELEMENT CARD 

Zl EC327 
Z2 EC320 
Z3 EC320 
Z4 EC320 
ZS .EC320 
Z6 EC327 
Z7 EC536 
ZS EC359 
29 EC359 
Zl0 EC535 
Z 11 EC533 
212 EC526 
213 EC368 
Zl4 EC368 
215 EC380 
Zl6 EC350 
217 EC539 
218 EC472 
219 EC502 
Z20 EC527 
221 EC420 
222 EC534 
Z23 EC537 
224 EC395 

'\ 

I-
::::) 

0 
~ 
u 
0 
...J 

u 

Jl 

45 

N RING R 
DRIVER 

J9 Z16 
CLOCK EC350 
PULSE FREQ. 

-6V 
.475H 

Z20-A 

J 

27-A 
EC536 ,-------

I -6V 

'-12V 1200 L _______ 

SYNC 

Jl J3 

44 / '\ 

EC527 

Zl9-A 
EC502 

3 

SQ. 
AMP. 

221 
EC420 

u. 
::::) 

ll) 
0 

H 

. J 12 
SCOPE 

H 223-B 
EC537 

~ 
Cl. 
a.. 
::::) 
VI 

C ~ z 
7 ~~ 
Kl a.. 0 

z 
~ 
u 

I LL 0 
J1> > 0 0 !;: 

N NZ C"'l ;:> 

_J'7 + (.'.) ~ ~ 
0 
...J 

u 
~ 

_JlJJ __ J3 

X 
w 

J 1 

...J 

0 
~ 
z 
0 
u 
u 
VI 

0 
i-= 
X 
w 

--

AMPL 

--+----5=-3----08 ) 

I-
::::) 

0 
w 
I-
<( 
(.'.) 
a.. 
0 

FUNCTION · I oo ~ 
SWITCH 1 ~ ': 

I M 

-6V I 

I'- ~ 
- C"') 0,: • 

C"') 

REC. 

STOP 

SEND 

-6V 

t 

+6V 

o,: LL 
W LL 

c2~ ea 

K 

5 

+6V 

I-
VI 

Jl --

o,:<( z z ~: __ ~D-
3 8 13 9 1 6 / '\.'-_4_1 __ 4_2_4_3~/ 4 19 20 7 

AUXILIARY 902-A AUXILIARY DA TA 

Z23 -C 
EC537 

BLK 
+12V-+--o 4 

LETSo3 

+l.5V 

JS 

MESSAGE 
SYNC 

0 z 
(.'.) 

2 
T. M. 

Zl9-B 
EC502 

REV. 
05 

6 

----
AUX. 

01 Rl6 

l0K 

11 

Zl7-A 
EC539 

s RING N 
DRIVER 

L 

7 
I 52 
I SIGNAL 

SWITCH 

REVERSE CHANN EL RECEIVE 
REVERSE CHANNEL SEND 

-!]J__ Jl 

'\....__ __ 3_1_2_9 ,---,I 
AUXILIA RY 

( 
BK 

0 
-0 

u G 
<( ,. I 
> 
ll) 

w 

R2 

100 
2 

RI 1 

47 

I 
I 
i 

i 54 

,- _ _?:~ -L ;~wrn SWITCH 

3 I 2 
I 1r: '1 I I 

4 , -=- . I 

I I I 

Fl 
1/ 2 AMl' SLO 

2 

MTD . I N LAMP 
CARTRIDGE 
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Tl 3 2 2 CR3 l 

C3 
CR4 I 4000 UF 

2 2 CR2 
7 CR9 

2 5L _ ---~-J2 3 

Rl 
7 F3 

4 
_:_~---_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-~-- -tc_-___ __, ___ -+----o----M1-<>--------q 

F4 l 
1-----+--<Y"I 

2 l CRl 2 
F2 

~----------Q 1 AMP 25 
1 

2 3/ BA 

r - - , 
0 I B1 

LL I ::::) 0,: 

15 

Rl3 

0 
N 
N 

Z7-D 

2 l/ 2A 
,--7 Z7 - E Q l 
1 F I EC536 

Z l7-B I I r- - -, 
EC539 1 I I DI 

Rl 2 
50 

2 

: 27-C I 
[j gf -=-

1 I I EC536 . : : ir: -------7 I I ~ 2 r 
I C s I SI . 

I'-

L -__ ( ___ IJ 
L __ .., 

0,: 

u 

Z7- B -=-
EC536 -=-

+l.5V +6V +17V J3-l 

EC536 r---, 
I A l 
I 

1 J I I S I 
L...--=-- _J 

+12V +6VR 

I 5 I A: L_-=-_J 

I 
~ 

-1 2V - 6V 

27 - F 
EC536 
r - - 7 
I E \ 
I I 
.I 6S I 
L _ _f _1 

C4I 
4000 UF _ 

Figu r e 5 - Schemati c Wirin g Diag r am, 
Data Tes t Set 905A & 90 5B (She et 1 of 3) 
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EC327 
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LTRS 
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ZJ-C u 
LTRS M$ 

EC327 
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BLK Dq) 
EC327 

LJ Z2-A 
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EC320 u Z2-B 
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CARD C.ON~EC.T\0NS ~RE. RE.PRES£"4"TEt) "&'f ~E.TiE.RS 

TE.ST P01Ni5 ARE REPR£5ENTEO 'SY NUM'B~RS 

159UE DATE AUTH.NO. 
2 7-., 1-:nr H s-1012 
s 9- ~-59 i- 3 -JI_'&.,'-? 

,4, Ill>-.' Q -,~<.> I.Ai'.: -~:>2~ 
5 5-~ ::-&I , ::.i:ta? 

7 4-9-t;,3 AID.!J.3.374 

APPROVALS 

.. IIIOD. NO, \ 7 1. ~ SO 

DftAWN. -1\. ~ CHKD. 

ENGD./VIJ APPO. J}t\ 

TEI ETYf)E 
CORPORATION 

l72~80 
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E TI08147 
TC255(6-541 

B---+o:: 
(BASE) 

, 

., 

++++++++ 
STRAP 

• • 
.., 03 11 

V -N~vlO 

+ 

+ 

a, CD 
II: a: 

N CL -
e,, a: NCI a: 
a: 0 a:~ 0 

..... en ...... 

'--172063 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR 

NOTE 

CL 
Cl a: 
I­
en 

- -
0 a: 

' A 
B 
0 
D 
E 
F 
H 

J 
K 
L 
M 
N 
p 
A 
s 
~ 

EC 395 

172395 

REFER TO 50I6WD FOR MARKING INFORMATION 

REF. 
DESIGN. 

01 
C2 
03 

ORI 
CR2 
CR3 
CR4 
ORS 

RI 
R2 
R3 
R4 
RS 
R6 
R7 
RB 
R9 
RIO 

QI 
02 

EC 

E 
(EMITTER) 

TELETYPE TOTAL 
PART NO. QTY. 

177332 I 
/7733/ I 

171680 I 

177108 5 

118177 I 
137442 I 
137444 I 
137441 2 

129851 I 
118144 I 
118180 I 
143656 I 
118147 I 

177105 2 

172063 I 
3 

144495 2 

NAME AND DESCRIPTION LOCATING FUNCTION 

CAPACITOR, OARAMIO .002 MF COUPLING 
CAPACITOR, CARAMIC .001 MF FEED BACK 
CAPACITOR, OARAMIC .05 MF TIMING 

DIODE, D-2 COUPLING 
DIODE, D-2 GATE 
SAME AS CR2 CLAMP 
SAME AS CR2 CLAMP 
SAME AS CR2 GATE 

RESISTOR. FIXED 22K OHM GATE 
RESISTOR,FIXED 1500 OHM BIAS 
RESISTOR, FIXED 8200 OHM TIMING 
RESISTOR.FIXED 1200 OHM COLLECTOR LOAD 
SAME AS R4 COLLECTOR LOAD 
RESISTOR. FIXED 3300 OHM FEED BAGK 
RESISTOR ,FIXED 2700 OHM BIAS 
RESISTOR,FIXED IOK OHM BIAS 
RESISTOR,FIXED 51 OHM COMMON EMITTER LOAD 
RES ISTOR,FIXED 6800 OHM BIAS 

TRANSISTOR, P-22 SWITCH 
SAME AS QI SWITCH 

OIROUIT CARD. ETCHED 
STRAP 24 Awo BARE 

PAD .. TRANSISTOR 

i 
FIXED ONE -SHOT 
20 0 A./.S 

CIRCUl!T BOARD EC 395 

THE PURPOSE OF THIS CIRCUIT IS TO GENERATE A PULSE OF 
200 MICROSECONDS IN WIDTH IN RESPONSE TO AN .INPU;f. 
NORMAL (POSITIVE GOING l AND INVERTED OUTPUTS AR'E 
PROVIDED. 

THE QUIESCENT STATE OF THIS OIROUIT IS THAT 02 IS SATURATED, 
RECEIVING ITS BIAS CURRENT PRIMARILY THROUGH R2 AND 
RIO CONNECTED IN PARALLEL WITH CR5,R3 T0-6V. THE COLLECTOR 
OF O 2 IS APPROXIMATELY O V AND THE COLLECTOR OF QI IS 
-6V. 0 I IS MAINTAINED CUT- OFF BY CROSS COUPLING 0~ R6 
AND R7 RETURNED TO + 1.5V, HOLDING THE BASE POTENTIAL 
OF QI AT APPROXIMATELY ,._ IV. THE COMMON EMITTER POTENTIAL 
IS OV SINCE O 2 IS SATURATED. 

1 

SYMBOLS 

C SI K 
__ \ 01 
J I 

I 
I 

N 
L 

CAPACITOR Cl, RI AND ORI COMBINE TO FORM AN INHIBIT
1

: GAT~1 WHEREBY WHEN - 6 V 
IS APPLIED AT POINT J, lNPUTS RECEIVED AT POINT C WILL FAIL TO TRIGGER THE 
CIRCUIT. CONVERSELY THE CIRCUIT IS ENABLED WHEN !POINT J IS RETURNED TO 
OV SINCE ORI WILL NOW PASS POSITIVE GOING TRANSITIONS. 

THE CIRCUIT IS TRIGGERED AS FOLLOWS: A POSITIVE TRANSITION APPLIED AT POINT 
0 DRIVES 02 INTO CUT-OFF WHICH, IN TURN.J ALLOWS 01 TO CONDUCT. AS THE COLLECTOR 
OF 01 APPROACHES OV, CR2 CONDUCTS uHARGING 03, AND MAINTAINING 02 IN CUT-OFF . 

.. Q2 REMAINS CUT-OFF UNTIL 03 CAN DISCHARGE SUFFICIENTLY THROUGH R3 TO PERMIT 
CONDUCTION OF Q2. THE PERIOD OF OONDUCTION OF QI IS PRIMARILY DETERMINED BY 
THE SIZE OF 03 AND R 3. . 

-12V -6V 
i 

NORMAL 
OUTPUT ~ 

TPI I L 

t INVERTED 

.J. 
0 ~o 

a: w 

OUTPUT 

0 
IL. -

N--~ 0 
o"'"o co o 

0 a:~ ... 

.... 

NOTE 

II) g 
a: N 

--
-6V 

CR4 ..... 
0-'2 

QI 
P-22 

1 
a, -a: II) 

T 

l 
+ 1.5V 

TP2, 

OR3 --... , 

OARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

I 

!K 
I 
I 
I --

NO 
a: 0 

!!! --

CD ~ 
a: 0 

.. ... 

l 
0 
0 .., 
N Ge 
CD 

-

~ 
-oa 
a: N 

~ -6V 

~-12V 

J ~+l.5V 

172395 

ISSUE DATE AUTH.NO. 

2 5-26-61 69892 

APPROVALS 
E OF M 

PROD. NO. 172395 

DATE: 3-1-60 

P.O.FILE NO. l-11.I34AA17 

DRAWN. AB CHK!t1l,I ~ 
ENGD. E.H. P. APPD. ?/, 

TE LETY'P'E 
CORPORATION 

172395 
ET-1314151 



EC 420 SQUAR\N~ CIRCUIT BOARD EC 42.0 17 2420 

172420 AMPL\FJEk SYMBOLS 
ISSUE DATE AUTH.NO. r ~ - A This circuit is designed to operate in ~ . .,_ /S,-~" '.#J-/S'(}J' 

+ + + + + + +f + 
B conjunction with the start-stop oscillator (172391 3 5-26-61 69892 0 

.4 •-s-,e 13'13I N N - C to 172394). 'lbe circlld.t is basically a two-stage 

~ 
N - 1,1- Q. \ 0 

"" - rt'/ ,n 
QC I.I\ regenerative amplifier and a capacitively coupled N cc ft Ci u 

o:'. + ➔• + 

oc E "r- F pulse amplifier. The circuit converts the sinusoidal p - + + + + + + input into narrow output pulses. H 

..t - N I') .. W> CO t- Cl) ~ 0 - N ff') .. an co ...., 
J - - -- - -- - In the static condition -5.5 volts on Terminal H, + + +- + +- + + + + + + J( 

ll\O L Ql and Q2 are conducting Q3 is off and the output bn 
N N M Terminal A is &t -6 volts. With a sinusoidal input 
~ ,.9 - r-- Q2 (X ({) 

(0 to approximately -12 volts) applied to Terminal H, the following action N 
'9u oc u ct u 0( 

uJ - p takes place. When the signal reaches the -6 volt level, Q1 turns off and-
+ +- + + + + ++ ++ + R the ~ollector goes to +1.5 volts which consequently reverse biases the s 

,J enu.tter-base junction or Q2 and thus Q2 turns off. 'When transistor Q2 

'- l1 t.O<o8 
tm-ns off its collector goes to -6 volts since its. collector is clamped at 
-6 volts by CR2. With a negative going transition applied to Cl, a 
differentia.ting capacitor, the base potential of Q.3 will go negative for a 

C 
short duration of time. '!his causes Q3 to conduct; and its collector 

(COLLE CTORl potential will go to O volts during this time. A ~arrow positive pulse 
will be produced once for every cycle of operation of the oscillator. 

B - BOTTOM VIEW When the input goes positive and reaches a voltage level slightly 
(BAS!) 

- OF TRANSISTOR 
higher than -6 V, Ql will conduct and its collecto.r will go to -6 V which I 

NOTE will turn Q2 on and its collector will go to O volits. Since this is a 
E Refer to 5016WD for marking information. positive transition, Q3 will not conduct and no pu;t,se will appear at output 

(EMITTER} Terminal A. I 

REF. TELETYPE TOTAL 
NAME AND DESCRIPTION l~0CATING FUNCTl·0N DESIGN. PART NO. QTY. 

c, ]71 t:..Ft.''1 , r.an:a"it.n,._ r. ...... ...,;,. _mi; 'M r.nnn1ina 

lilO )77108 2 IB I"\~-- 0-2 r.1 iamni ,,. ~ n; nrt A -n.v ~t,V 
r.~ ~ .. -,... AGI r.R1 " " TP3 I 

l\l -12V -r..v 
t1 1 ?QAli' 1 R11"istor. FiYM 1~m OhmA 8AAA Bias ~ Q. \ C. 

0 ' I r o ~ t2 ]• 1ili"l 1 " " 1000 " n " ~~ (\I , t'J • , " " . ?t'Y\ n r.ni 1 _.._ - -;--Lnsar1 0:::- - • ti l"-~ :7L.J. • 
V "' g ~ RJ , , ~, ~n , " " . n K " Ra•• "Riiac:r RS ~2C ~ ~ - , . RI; ,, in 1._1 2 n " >800 " " " >(°qi( - er- ---:a.,., SAm@ 11.S RS Collector Load iP4 v enc, 

R? ] ~?J.J.') , ~-cd ~t,r'IT" _ Fi TM 1 r:;;nn Ohm~ " " . ,,._ 
11'2 RO 11 A1 r.:.I.. l 11 n r:;;h K OhmA FP-Ad B::u~k R,uii At.n,. RS -~ 

~ -OOS RL ~ 
H+-{~ I 

10~ ~,~ ' ,. )-77106 1 '"ra.nsistor.. N- 33 · Amoli!ier 
APPROVALS .. T77105 2 rra.nsistor. p-z z " I NPU1' 

Q.I a2 ~3 
"' I ,ameas~ •-"" 1 1 T-ier Al-3.3 P-ee P-Z~ DA~ 

IE OP' M 
-6N ,~ -- --

~Al /f-/' EC 172068 l Circuit Card. Ktched - --
-.9 ~ - 8 -(s.V E-Nu/1-i-..l (Y j Pl ~ -.P 

1 ◄4495 3 PAO, TRANSISTOR -rzv . 
11242() 

I 
__.2 P'IIIOD. NO. 

I 

~s I DATE: 
+I.', +11.i:; P.D. FILE NO. 

ORAWN.4?,~ CHKO. 

NOTE: 
ENGDLJ,d. APPO. ~ 

TE~ETYPE C.,i!\RP CONNEC..1\0NS ~RE RE.'PR'E..~E.~1'E.D -ay: L£..TTE.RS 
CO PORATION 

TES, PO\NiS ARE.. R£.PRE.5E.N,E.P '\!.Y NU~'BE.~~ t:,. :i ~ '.' 1724 2 0 ... ="~~:,.~ .. , 



£T108147 
TC2,,11-,41 

REF. 

a--"""°~ 
(BASE) 

DESIGN 
TELETYPE 
PART NO. 

Cl. 177JJ2 
C2 1??'331 
C1 

CID. 1.?7108 

R1 11Hl?? 

11?442 

-p/.J, 

11: RC 

'Rl 0 1 lfl14? 
R11 171 Ci65 

. l.??lQ,; . 

172061 

1178 

14-4495 

+ + -+ 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

A 
B 
C 
D 
E 
F 
H 
J 
k 
L 
M 
N 
p 

R 
s 

\ 

EC 472 

17l47Z. 

E 
( EMITTER} 

REFER TO 5016WD FOR MARKING 
INFORMATION 

TOTAL 
QTY. 

l 
l 
1 

1 
1 
1 
2 

1 
1 
1 
1 
1 
1 

2 

1 

2 
2 
? 

2 

NAME AND OESCRrPTION 

Caoacitor. Ceramic .• 002 MF 
n " .nm Mli" 

Cana~i.tor_ Mvlar .1 MF 

S.a.mP. as r.R1 

n " 1 c::;rin " 

" 
" " 1 ?nn n 

n 11 2700 n 

" " lOK " 

II fl 68QQ II 

Resistnr·. VariablA lOK ohms 

Transistor. P-22 
S,:imp !:a~ 01 

Circuit Card. Etched 

Screw .417 - 2 x ~6 Fil. 

• Pad, Transistor 

LOCATING FUNCTION 

Cnnnl i TIO" 

Ti m1 l"la-

" 

Timin.P" 
r.i-.11 ,:)~tn'l" T .nad 

" " 
FAed Back 
Bias 

II 

Common Emitter Load 
Bias 

Switch 
" 

I 

Vr1,€//1BL£ ON£ - S'HOT 
Joo rcJ 7ao .,,,,(,{..S£c: 

CIRCUIT BOARD EC 4 7 2... 

The purpose of this circuit is to generate a pulse 
of kno~m width in the range of o.~ to 0.7 milliseconds in 
response to an input~ Normal (positive going) and 
inverted outputs are provided. 

The quiescent state of this circuit is that Q2 is 
saturated, receiving its bias current primarily through 
R2 and RlO connected in parallel with CR5. RJ and Rll to 
-6 V. The collector of Q2 is approxi..~ately at zero volts 
and the collector of Ql is -6 V. Ql is maintained cut-

SYMBOLS 
J"' 

Pl 
C SI I k 

I 

/ 

NL 

off by cross coupling resistor R6 and resistor R? returned!l------------­
to +1.5 V, holding the base potential of Ql at approximately +l V. 
emitter potential is zero volts since Q2 is saturat~d. 

The common 

Capacitor Cl, Rl and CRl combine to form an inhibit gate, whereby when 
-6 Vis applied at point J, inputs received at poin~ C will fail to trigger the 
circuit. Conversely the circuit is enabled when point J is returned to O V 
since CRl will now pass positive going transitions., 

The circuit is triggered as follows: A positive transition applied at 
point C drives Q2 into cut-off which, in turn, allows Ql to conduct. As the 
collector of Ql approaches O V, CR2 conducts charging C), and maintaining Q2 
in cut-off. Q2 remains cut-off un~il CJ can disch~rge sufficiently through 
variable resistor Rll and R3 to pe~nit conduction of Q2. The period of con­
duction of Ql is primarily determined by the size of CJ, R3 and the setting of 
RlL 

-12.v -6V 
No,e.MJ:fL t I~ 

aurPur INVE.RTE.O 

L ,~ Tl-l J_ 
-

l. ourPur 
l 

~ ~ i- ~ 
K TP.Z -,Y '< ~ 

() 

CR4-t ~ .. ~ () .:l c.es -- . 0 Q! 0\ 
I ~A ~.- ..... 1 I~~ 

f() 
, ...... ....., 

I )i_ 

CJZZ ..... 
..... , 

fr7 .... 
Cl 
;( .._c IH 

,f'.JO~ Jl)F'&> 

.. 

J?Z.47Z. 

ISSUE DATE 

V 
E-NUM■ER 

PROD. NO. 

AUTH.~. 

- +l,t>V P.O.FILE H0./-414-8//34.~1 1 

DRAWN~ CHKD. J H~t t 
ENGD. cTN5 APPD.«Jf:. 

NOTE: 
CARO CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

TELETYPE 
CORPORATION 

\?Z47z_ 

I 



EC 502 DIODE. GATES Cl~CUIT BOARD EC502 / 7 7.!J(/2 
177502 SYMBOLS 

K 

ffr 
ISSUE DATE AUTH NO 

L _z. 1/0•:V-4/ 71'1-1L -
This card conaists of one "OR'' gat/3 and 3 M /0-23-63 7791.i 

two n AND" ga.t es. Diodes CR6 through CRlO combine p , 
A together with R3 to form a ~ive input 110R11 gate. s - +++ ++ + + + ++ B CRl and CR2 combin ➔ with Rl to form a two input "AND" 

N C\J '-f- C gate while CR3, CR4 and CRS combine with R2 to form a 

=rr 
- tr) (-.I It\ 

three input noR" gate. E. (\I - 0: a= ~ a: u: D a:: u (.J u u IX 0 E 
F" 

..,o - - -- - When O volts is applied to all of the inputs 
11) F 

H 
t'- + + + + + + + + + ·f- H of an 11AND11 gate (C and D), the output (A) will be •!:: · (O.,_ a,O-N.-,~IOCO.,_ 

-N~.IO m -------- 0 volts. When -6 volts is applied to any of the + + + + + + + + + +TTTT+ inputs, the output will be -6 voltso 
It) (\I L 

:[r - 0 M C 0 \C) "" ff\ 00 O' 
¼~en -6 volts is ~pplied to all of th.e 1/) cc cc er: a:: .a:: re N 

inputs of an "OR" gate (K,L,M,P or S) the output (H.) cou u u u u u p 
D - -- - will be -6 volts. When O volts is applied to 8:l'lY 

la.I 

++••·· R ++-4-~++ ... + ~ 

of the inputs, the output will he O volts. s 

'/77 4 9 9 C 
(COLLECTOR) 

B .-. BOTTOM VIEW -
(BASEl OF TRANSISTOR NOTE: 

E REFER TO 5016WD FOR MARKING 
( EMITTERl INFORMATION 

-
REF. TE'LETYPE TOTAL 

NAME AND OESCRIPT ION LOCATING FUNCTION DESIGN PART NO, QTY. 

CRl 1'l'llOA 10 Diode n? Gate 
CR2 Sarne as CRl n 

CR3 It " " II 

f:RJ, n " 11 n 
-

CR5 n It It " 
£Rb It " " II 

" CRI CR/0 " " n .CR7 
It " 11 C , ..... _ TPJ _ __ K ..... TP5 .. R 

CRR 11 - fl II -
l 

- ~ .... II 11 11 . .... f:RQ 
11 ll " " CR10 

CR9 _o CR2 ..... ~ _L 
' ..... .... _,. 

Fi YF!/1 1 ()K ohms Bias Resistor 1...-111111 Q£ ~ - H) () ID 1 lR1 ~n 2 "RAgistor - ,., 
' 

.... 
Same as Rl ,, 

" \\t~ 
R2 

n " CRB ,_R1 1 ?QAlil J R ... ~; <:!+"..,. 'li'.; .., .... ~ -=t":tnn .... 1..._,., 
_M 

' ..... --- -
-

,' .... ' +6 APPROVALS EC 1TL4Y9 1 Circu:i t Card. Etched 
_p CR7 , , 

~1!> E OP' M CR3 . 1111...1 

~ _ E _ TP2 _ - -/2 ..... B _1 .... 

- .... 
l 

- I --~ ~ CRo _s I 1111....1 E-NUM■ER 

CR4 ('I ~ -- ' .... 
PROD, NO. /7 7 502 F ..... Ql ·~ - I ..... ..... 
OAT[: l-11-61 

N P 0. FILE NO 24-IJ2S_/!341/A CR5 • -12 _H 
DRAWN~ CHK0.11j 

..... 
+6 ' i, - ...... 

'7 ENGO A.e.. APPD~ ~ :) • r~ ....... y 
I 

TELET)1VPE ~ NOTE: 

CARD CONNECTIONS ARE RFPRFSENTED BY LETTERS CORPORATION 
TEST POINTS ARE REPRESENTED BY NUMBERS 

/77St:J2 
[T Q.,,.7 

I 
TCi!l~C6-5•1 

...... ,. 
I ET-1314111 
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I 

£T108147 
TC2~51&-541 

REF. 

, -

\Q 
1ft ~ 

½ 
.u 

Ill 

1---+0::_ 
(IASE) 

TELETYPE 
DESIGN PART NO. 

Rl 11A1 Rh 
R2 118146 
R1 11?lw.n 
R4 117441 
R'i 1"' A?2'i 
Rh 1' m;m 
R7 r 174'"8 
RR ,: ~QAc;1 
01 1771 c; 
n? 1_7710/; 
01 
Rr. 172067 

1 ld.J,n": 

+ + 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

+ 

~ 
I 
C 
D 
E 
F 
H 
J 
k 
L 
M 
N 
p 
R 
8 

E 
(EMITTER) 

REFER TO 5O16WD FOR MARKING 
INFORMATION 

TOTAL 
NAME AND OESCRrPTION QTY. LOCATING FUNCTION 

1 R•~i c::+n.,. Fi v.a.rl c;:hOO nhm~ 

1 " " 4?00 II 

1 " If ,ono " 
l II II 1 ?.00 II r.n11 or-t n,.. T .nad 
l ff " 270 " fl II , . " " AA n l .. • T ,; m.; t.; na 

l II It 100 " Coll A~t.or Limitin2' 
1 " II 1100 " 
2 - :stn,.. P-?? 
1 " N-11 

S!:lmO as 01 dmn1 i T"i Al"' 

l r,; -r~ni t r.!:ard _ E.L .-~;:,.--1 

9 Straos 24 AWG. Bare 

1 Pad rr,...ansi s+.n,.. 

ourP(/T AMPL/F)£.R!. CIRCUIT BOARD EC s-~t, 
FM/TT£~ FOL-J..OWC,e 

This card basically consists of two common 
emi ttcr ampJifj 2rs. plus one emitter follower. 

The output of Ql is connected to the input 
of ~2 by means of a strap in the connector between 
points E and H. 

SYMBOLS 

~land Q2 are both cut-off with O volts 
applied at point· F. Rl and R2 returned to + 1. 5 V 
reverse bias Ql approximately +.75 V. Q2 is held 1 

cut-off by -12 V collector_ potential of ~l. The o~tput at point Fis 
therefore +6 V. With -6 V applied at point F, ~l iconducts, which in 
tum jrives ·~2 into conduction. The output at P t,herefore becomes -6 V. 

QJ the emitter follower provides high current gain with no signal 
inver~ion. The output potential of the emitter follower at D follows 
the input potential at N. 

~(f 

~ R ,. 

f/..SV 

NOTE: 

-12V 

-

Q/ 
P-:lZ 

E 

r }/ 

T/?3 

,e~ 
/ODO: 

r~V 

~ ~ 
~ 

JrPb ~~ 
- I 61/!J r 
~ Q..2., 

,,Y-33 

,. 
-~V 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

p 

-/,;J..V 

4~ND. 

jL_.,_/,5¥ 

~-6Y 

~ !-> 

J:L- ::::J ~ 
2i__, ~ 
~ _J 1 
~-\~V 

.£....+6V 

/775;l.6 

ISSUE DATE AUTH.NO. 

APPROVALS 
E 01' M 

IE-NUM■IEII 

P'ROD. NO. / _? /~ ,:2, ~ _ _ 

DATE: 8-FE8- 6 ~ 
P.O. FILE NO . 

DRAWN. ~ CHKO.~ 7f' }lb 
ENGO. ;f"Jl,/~APPO.~ 

TELETYPE 
CORPORATION 

l77S2-h 



£T108147 
Tcn:ua-541 

Nt-­
N 
It) .., ,._ 
,._ 

IO t-­
N 
It) 

co u 
11,1 

+ + ++ + 

.,, 
a:: 

+ + ++ + 

0: 

+ + ++ + ++ +t + 
-N~.IOCO~e~~=~~~~~~ 
+ + + + + 

A 

• 
C 
D 
E 
F 
H 
J 
k 
L 
M 
N 
p 

R 
8 

--,172076 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

EC527 NPN EMITTER 
--------.. FOLLOWER (6) 

177527 

CIRCUIT BOARD EC527 

This card consiats of six medium power emitter 
followP.rs used to provide current gain with no inversion 
or change in the input signal level. With zero volts 
applied at the base, zero volts appears at the emitter. 
With -6 V applied, -6 V appears at the emitter. The 
NPN Emitter follower is used to provide low output 
impedance (high current gain) on the posit:tve going 
voltage transition (-6 to O volts.) 

SYMBOLS 
N~K 

M~F 

J____..._E 
P~D H____._C 
s----it>--A 

E 
( EMITTER} 

REFER TO !5016WO FOR MARKING 
INFORMATION 

+6V 

NAME AND OESCRrPTION LOCATING FUNCTION 

ower 

+6V 

00 
-C\1 
0:: N 

-12v 

+6V 

NOTE: -12V 

+6V 

°' 0 a: N 
N 

-12v 
+6V 

N 

CAIID CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

Cl) 0 
0: t\l 

t\l 

0 - 12 0: 
V 

-12v 

-12v 

K 
T. P.6 

-12v .. a 

+6 R .. 

ISSUE DATE AUTH.NO. 

APPROVALS 
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11-NUll■IIII 
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DATE: ~-Z/-
P.D.FILE NO. 

DRAWN.£ e, CHKO. ' 

ENGO. e, c/.R. APPO. f°' }i:. 

TEI ETYPE 
CORPORATION 
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[T10l147 
TC25511·54l 

REF. 

....... 

B---+a~ 
(BASE) 

TELETYPE 
DESIGN PART NO, 

R] 118U.6 
118180 
12g81:i? 

Ru. llKtJ,/, 

R6 121.JB'>U 
H'? 117/,J,() 
Q1 177].0'i 

l??]Oh 
r.R1 17?1~ 
ffR? 

T 146?18 

\ 
( C~LLECTOR) ·_ /? ?O <o J 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

A 
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D 
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l( 

L 
M 
N 
p 
R 
8 

EC 533 

171 533 ----------. 

E 
( EMITTERl 

REFER TO !5016WD FOR MARKINS 
INFORMATION 

TOTAL 
QTY. NAME AND DESCRrPTION LOCATING FUNCTION 

1 Resistor Fixed 4700 Ohms Base Resistor 
1 " ,, lOK H Bias Resistor 
1 tt " 2200 ,, Base Resistor 
2 " " 2700 " 

Same as Ri£. ti II 

l Res. r·ixed ~u " II fl 

1 II H lQOQ 11 

2 Transistor P-22 
S.:tmflll as 01 

1 Transistor N-13 II 

2 Diode D-2 C.lamn 
Same as CHl. ,, 

l Tnernu.stor l.UUU unms Collector Load 

7 St,-.A.n ?J, Awo. Ba.re . 

I. ;;JI/El2T£R r/ SI.ICING 
AMpL!/'1£/?, 

CIRCUIT BOARD EC s 33 

This card consists of two independent circuits. 
One is an inverter, the other is a slicing amplifier. 

Ql, the inverter, has reverse bias applied at 
the base through R2, holding Ql cut-off with OV signal 
applied. With a negative 6 volt signal applied at F, Ql 
is driven into saturation, causing the collector potential 
to rise (-6 volts to 0) for the duration of the input 
signal. Ql collector is clamped to -6 volts by CRl when 
in cut-off. · 

The slicing amplifier basically is a voltage 

SYMBOLS 

11-----. 
~ SL JCI.NG J 
~ AMI; -

sensitive switch. The bias voltage at point M determines the slicing or switch­
ing level. This bias voltage will normally vary between -1 volt and -5 volts 
from an external source. With point N approximately 0.5 volts more positive 
than the bias voltage at M, Q3 is biased into saturation. Its collector goes 
from +6 volts to approximately the bias voltage at M plus 0.5 volts. With point 
N approximat-ely equal to the bias voltage, Q3 is biased into cut-off. Its 
collector retums to +6 volts. 

With QJ in saturation Q2 is biased into saturation through R.3. Q2 
collector goes to zero volts. With Q3 :in cut-off Q2 is biased into cut-off. 
Q2 collector is clamped to -6 volts through CR2. Current through resistor R9 
produces positive feedback in order to improve rise time of QJ. R8 and 
thermistor Tare used to temperature stabilize switching·level •. 

F 

l 

Ii 

~.~ 
p 

~.=i 
6?2 

1----1------+-....111....-+---'-' --"--"--=I1:,4;;.na=s~ul=a:=.t-=-,e~,d=----+------------1 JJ 
12) 

/()()() : ' p-33 
A__ r;..vo. 
~+c;v 
~ (i.NO, ~ 

1 Fixed Resistor 82 Ohms 
RQ 1 II u l '>K If 

1?2067 1 

Bi as Resistor 

NOTE: 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 
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EC 5.34-

11'7534 

STRAP-, , -
'I­
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t'­.,, c::,.. 

B---+a_-
(BASE) 

REF. TELETYPE 
DESIGN PART NO, 

fil 118147 
R2 129$56 
R1 
'RJ. 1171.li2 
R" 1 ".:l'7/,l,1 
Rh 1?.QAt;? 
R7 · 118724 
T J.'( J.lj"-'U 

a, 17?10'5 
0~ 1911 ':I', 

.t!ili 1'(~Ub7 

ll....L.l...95 

+ ... -+++++ 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

+ 

~ 
I 
C 
D 
E 
F 
H 
J 
I( 

L 
M 
N 
p 

R 
8 

E 
( EMITTER) 

REFER TO 5016WD FOR MARKING 
INFORMATION 

TOTAL 
NAME AND DESCRrPTION QTY. LOCATING FUNCTION 

1 Re si stor Fixed 6800 OHMS Base Resistance 
2 Resistor ·Fi..""Ced 150 OHHS Emitter Bias 

S:t.'ITIA :u~ R2 Emitter Bi::l<:.i 
1 R.A~ ~+.n,... J,,7 ;y13n ] ,:;no OHMS Cn l 1 ect.{) r T .n1=1.rJ 

1 Hcic:~ ~+1',.. F; VAn 1 ?nn nm.,,.s 
1 RA ,c:; <r +.n ,-- p.; v--1 ?')()() ()HM~ 

Resis+.nr Fi yjC>n 220 CHMS 
l T~ rmistor l.UK. Oill-'lt> ~·eect tsacK 

1 'r,-.A.n ic:-i ~+,n r P-22. 
l tt p_?lL 

]. v1rcu1t card. H:tch ed. 

q strap ;.?.u/0dG Bare 
. 

2 Pad. Tran~i~+rir 

______ ... __________ ._ _____________ ....., ____________ _ 

START-STOP OSCILLATOR 
1050 BAUD 

CIRCUIT eo·ARD EC 534 

This circuit is a sine •,.:ave oscillator 
arranged to start or stop under control of an external 
signal and to oscillate at a freq~ency of 1050 CPS. The 
ne ?;at i ve half cycle of the sine wave is produced 
.immediately when O volts (ground) is applied at the 
input. The circuit employs two PNP . junction transistors. 
~ is connected as ·a Hartley oscillator with the output 
taken from its emitter. Ql is arranged to act as a 
damper across the resonant circuit 1-C when the input is 
at -6V, Ql is conducting and the circuit is prevented 
from oscillating due to low resistance in parallel with 
resonant circuit (its Q do,;m to a Yalue too low to sustain 
oscillation). In the static condition the output is 
:clamped at approximately -5.5V. During sustained 
oscillation the output swings between -1 and -9 volts. 
A small range of adjustment for frequency is provided 
by means of a variable inductor. A variable resistor 
is provided to adjust feedback current to sustain 
o sc illati on. 

E 

-12.. V 
NOI'E: The L-C tank circuit and variable 

resistor are externally located. 
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QI 
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,, p 

-1ov 
1
:--- - - ---- ___ _ 

($ .J • 'I '1.S H I 
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CARD CONNECTIONS ARE REPRESENTED IY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 
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/ EM/7Tt:"R ;t:"oi.LOW€R EC 535 CIRCUIT BOARD EC 535 11 ,., 5 o 5~ 
I /N"TE6.€A7~R (/05'<:) BAVq) 

\??53S 
/INl/£Rr~.e SYMBOLS 

i/NSGl.t.A TED 5"TR.4PS ~ 
ISSUE DATE AUTH.NO. 

I 
This card consists of a Co:mmon emitter amplifier, . #.,k,,yr.l K , 

-I ~ 
an integrating amplifier ani an emitter follower~ - + -f ++ + + ++ ·t-

lo 
I Ql is reverse biased when z,ero volts is applied 

"' C ~ M 
I~ ~ ~ ~ ~ p~ to it's input Pin F. It's collector is clamped to 

ln D -6 volts by diode CRl. When -6 volts is applied
1 

to 
tl 

.., c.- E Pin F Ql is saturated causing the collector potential 
c- F - -~ + H to rise to approximately zero volts. I 

• -Nll) ... ,OfO .,. =~N!?!!!::: J 
-4- + + + ·f , -~ + + + k Q2 is saturated when -6 volts is applied to Pin N an:i it's cc,] lee tor 

U') 
.. 

II) tY) 
,,/ L potential is approximately zero volts. When zero volts is applied to Pin N 

~/ ::i l\i R7 
... 

LO 

~ ~ ' 
M ~2 is reverse biased and it's collector potential decreases towards -6 volts 

cou T~ ~ ~ N at a rate determined by the RC time constant of Resistor R?, Thermistor T, 

l&I p and Capacitor Cl ~~th the aiming potential of -12 volts. 
~~ ~ t + ~ .. -+ + t ... + R 

I Q3 is an NPN emitter follower that does not change the phase or signal 

\_/?'c'.?~7 

level of the input signal, but has a high current gain for positive going 

C transistions and a low output impedance. 

(COLLECTOR) 

B - BOTTOM VIEW -
(BASE) OF TRANSISTOR NOTE: 

E REFER TO 5016WD FOR MARKING -/t:?J/. 
( EMITTER) INFORMATION -{1,//. 

~ ~ 
.. 

REF. TELETYPE TOTAL 
DESIGN PART NO. QTY. NAME AND DE SC Rf PT ION LOCATING FUNCTION ~ 
Ch.l 1?7108 2 DiociP. D-2 Clamp ·. ~~ ,~ 
(.1-<2 SamA .!:I!=; r.P.1 II ~ yso.?\l --~ TPS 
Hl 113146 , Resistor F'ixed 4-?00 ohrns "A~C!.co Ro0c:; c::+,..,~• RS ~P ff R? 11Fr1RCl 2 Re-sist-.(n"' Fhred ~ 1.0K ohms "fi; !>.C 1=/,,-,.c,,"( c:+,..__,., N' 4-7tJ6: -
R1 ]1'7418 1 fipsistor Ftxed 100 ohms T _; m"' +; r.c• R..-si st.or I <?.:?\if~ R4 S::imP .!:I~ H2 P.; ~r.> Ro;; .c:+,....y, 

;:.,.-Cj -~~m10 !:!<=: Rl Rac::o RPsi s+,.,,-. 
P-22 . 

R6 11?44] 1 R""sistnr .F'ixed 1200 nhms r..-,11c.~+,..,.,.. r,.._!l,..:i 
~ ~ 

Ft'7 146742 7 R.esi c;f.nr Fi vr.d c;110 nh.r1s rr; n,; THY' °Ri0~; e+ ,....,.. ~ -
' 

-·-

Hg $-:>mi:> as R.l Emitter Load -/t?K -6V. +~v. 
iL ~ +~v. 

I 

('1 1?1 ~8? , r,:-inal"!i t.nr 2t; MF Timin~ Canacitor _._ 

\. \9 ~ '~ , \)I ~ 
~ 

01 l??lOli 2 Transistor P-22 Amulifier ~ 
I")? Sami::. a~ 01 

~- ~ ~--~ u ~ A,P PROV AL S 
,....~ 1 ??1 ()/., 1 7 ~ . '~+n,.. M- ·:n t,mn1 i f'i .,,.,.. T TPJ /r:l ,.a'kl!... D E 01" M 

;_.fl C Y) 7JV J:tY 1?2Qh? 7 Cir~nit Card_ EtchPrJ R/ fl ~]~ V' .r 
F 4700: 1 .~/ E~ ~3 ' ,./ 

/' 

P-~2 ~-NUll■IEII 
T 146T37 ·1 Thermistor 500 ohms Temn. Compensate /V-.3.3 £-J~ 177'535 

~ ~ 
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c; Str:m 24 A't./G RarP. 
1 " If ti Tnsulated ~ - ~i ~GA/~. 

DATE: 3-17- c- '),; 

P.O. FILE NO.l-llt(// fi] </-, S-3 A 
1444Q'1 ~ Pad Trllnsi. E-tor +<DI/. ~.~ ~-r~Y. ORAWN.,.t."'r: L. CHKD. ~"ti\-~ D 

£L.SAIO. ENGD.J.M.G APPO.~•.f" 

NiTI; -/c'Y. ~-/2Y. TELETYPE:~ 
CAIID CONNECTIONI ARE REPRESENTED BY LETTERS ..9 

CORPORATION 

ET108147 
TEST POINTS ARE REPREIENTID I Y NUMaERI ~-6//. J 7 7 53 5 ,ca,,11-~•1 ~a'IVO. 

n-1a,_.. 

., I 



-• 
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·/:'"/LTGA:!. ~ , J2_ 

I -\() +++ + + + + ... + ~ + + A L 
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r ~ \) F 
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... + + + + + ~ + M ... + If. + H 

• - N "' • 110 C. ~4 en - ~ ,,, ' 110 IO~ J 
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( 

+ + ... + , + + + N + + ~+ K 
an 'O t, ~ u L 

1. 

~ .. i- i- u 
I 

~ ~ 
M I --,___ --- N I .u 6 p Ill 

+ I ... •P ... ·"' + -~ + ... + + -~ +' ~ + + R 
8 

~/7.Z.070 

I 

C : 

(COLLECTOR) 

a - BOTTOM VIEW -(BASE) OF TRANSISTOR NOTE: 

E REFER TO 5016WD FOR MARKING 
( EMITTER) INFORMATION 

REF. TELETYPE TOTAL 
DESIGN PART NO, QTY. NAME ANO DESCRIPTION LOCATING FUNCTION 

Rl 11?441 1 RAsis+.n-r. Fi VA,ri 1 ?fl(l nhmc, T .n~~ P.A.c::.i c:+./"'\,.. Cl 
17.5 MJ:'D _S 

CRl 177108 1 Dinn~ r,_? ,q :; :+ I 

r.1~mn I , • ~ND~ 
CZ 

Cl 146?,6 .«; Can::l~i t.n,.. _ l 7ii- mf'd. w; 7 +o,.. l7CMrD 

f""' <:: ... - .... .::ac, r, " 8-::- : -t-
I 
I 

c, n " " " s 
f"'lL n " 

C3 

~&NO 
II If I 7S-M ;:-,1/;1 

r.,:; It " .. " c;; :+ I 

I 

C4- .S7R,t:IP 

~(.j 1.7.GV"/"U 1 Circuit r.:.:irn F.+,,,.h~rJ ~· 
l?SH,t-.D I 

..!:!.......... b-;; I +: I 

c.::r r ,.. -l.2V 

l?S'/'?,,C-~ '- ... -6// 
£: I +~ I 
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[T•Olt,•7 
T.CZ'5'516-~41 

REF. 

a--~= 
(BASE) 

DESIGN 
TELETYPE 
PART NO, 

118186 
R2 118146 
R1 
R4 

H? 

'R10 
R11 
Rl2 

r.1 

r.? 

CRl 1??108 

07 1 ??1 O'i 

rJ,J. 

17?()6? 

A 
8 
C 
D 
E 
'i­
H 
J 
K 
L 
M 
N 
p 
R 
s 

EC 537 

177537 

C 
(COLLECTOR) 

. ~/7,2067 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

E 
( EMITTER) 

REFER TO !5016 WD FOR MARKING 
INFORMATION 

TOTAL 
·QTY. 

4 

2 

4 

4 

l 

5 
1 

NAME AND DESCRIPTION 

Resistor Fi vorl 
n II 4?00 " 

s~me a.s F/1 
'R.::.r.::i stn,.. l?i von. 7 ?OO ohms 
Sa.me as R9 
San1e as Rl 
Sa.me as Rl 

,,.,. ___ _. +,. ... nn? MFD. 

Diode. D-2 

Sarnn a:- CRJ 

Transistor. P-22 
Sa.rr.e as ".l 
Same as '}l 

Circuit Card. Etched 

Pad. Transistor 

3t:r::lt> 24 N • .,'G. Tnsn: ated 

LOCATING FUNCTION 

11 " 

Bias Resistor 
Base Resistor 
Load. Resistor 

II 

II " 
II II 

CounlinEr 
n 

Clamp 
" 
n 

". 

Amnltr1er 
II 

fl 

,, .,,, 

2 PULSE. AAID <E,/ITES 
CIRCUIT BOARD EC 53 7 

""---------.--------- ..... ------- ..... 1 SYMBOLS 
Z INV££TERS ISSUE DATE AUTH.NO 

2 8-13-?D. -7d~ 15 
Ql, the pulse 11AND" gate, has two independent ~ ~': ----1------+----......1 

inputs at A and F. With O volts applied at A, Ql is --y_;· ~ 
reversed biased +1.5 volts through R5. The output at 
H is cla."llped to -6 volts. A negative going voltage 

transition at F causes a. pulse of negative current to »., ~!>£. 
be coupled through C2 and R6 saturating 11. The output 
at H goes to approximately O volts for the duration of 
this current pulse. With -6 volts applied at A, the 
output at His clamped to -6 volts independent of the 
signal at F. The same description applies to Q2. 

Q3, the inverter, is reversed biased approximately +.8 volts through 
R7 with O vol ts applied at M. The ou~t L is clamped to -6 vol ts. With 
-6 volts at~ base current through RSt2#turates Q3 putting the output Lat 
approximately O volts. The same description applies"to ?4. 

N 

0 

f /.5V -1.iv -6V 
I 

NOTE: 
CARD CONNECTION.S ARE REPRESENTED BY LETTERS. 
TEST POINTS ARE REPRESENTED BY NUMBERS 

: 

i +1.s-J/ 
I 
I 

I 
! 

! 

I 
/ 

p 

-1.2V -6V 

_B ____ fl-5// 

D 

e 
....;.._ ... __ t;i..V.O.. 
___ .,..,. G"K.D. 

& --=-----1•---6¥ 
s -=----/.2Y 
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t:T•Olt,•7 
TCZ5516·~•1 

C 
(COLLECTOR) 

B --~~ BOTTOM VIEW 

A 
8 
C 
D 
E 
F 
H 
J 
K 
L 
M 
N 
p 

R 
s 

L .17.2.067 

EC 53] 

l77S37 

(BASE) OF TRANSISTOR NOTE: 

REF. TELETYPE 
DESIGN PART NO, 

C.1 1 ?1 ,;{..I,, 

f"'R1 1 7?7 ().A 

r~? , 1,£.-,,t':r, 

1'..1 1 'i..,hlL, 

"R? 1 Hl??c;; 

R~ 11 Ai An 
:.~LJ. 11 A1 Ci1 
Rt; 

Rf- 141f..f..n 

~l l??lOS 

EC 1?2067 

1444g5 

E 
( EMITTER l 

TOTAL 
QTY. 

1 

1 , 
, 
i 
2 , 
1 

1 

1 

1 

7 

REFER TO 5016WD FOR MARKING 
INFORMATION 

NAME AND DESCRIPTION LOCATING FUNCTION 

Counlimz 
Couplin~ 
H.e12'.ulator 

'Roe,~ .,,+_n-r H'i vi:1:i l 200 ohms Bias 
" " 270 t1 Outnnt Limi tine'. 
" 

11 1 OK " C:illector Load 
II It 11K II 1.roltaae Divider 

II !I 

Current Limitin12: 

Transistor. P-22 

P.::lrl Transistor 

Stran 24 AWG. Bare 

CIRCUIT BOARD EC S ~ J 
DI..STRIBV,OR DR.IV£:'R 
/"- J/OL T~q.C- ,,€£q"t/L/ITO~ 

This card consists of a common emitter amplifier 
which provides voltage and current gain plus a voltage 
regulator using a zener diode. 

~l is normally saturated., since bas~ current, 
flows from ground through Rl and the base emitter

1 

junction of ~l to +6 v. R4 and RS form a voltage 
divider which develops a voltage of -4.5 volt~ at. 
Cl. Since the input applied at N is nonnally -6 V, 
CRl is reversed biased 1.5 volts. Noise pulses having 
amplitude are therefore inhibited. 

SYMBOLS 

F -i -I -1--• A 

B ►-f -

1.~ss than 1.5 volts 

A positive 6 volt pulse applied at the base, through CRl and Cl_, drives 
~l into cut-off. A negative going pulse less than 10 microseconds in dur­
aticn therefore appears at the collector which is 1 applied through R2 to the 
associated distributor. · 

Applying +12 volts at L reve~se biases Ql supplying -6 volts through 
R3 and R2 to the output N. 1 

i 

The voltage regulator consists of R6 and zener diode CR2. Normally 
an unregulated voltage of approxima.tely +15 voltsi is applied at F. The out­
put A is regulated to +6.2 volts for loads drawing less than approximately 
10 milliamps. R.fu : 

r:,, i YSO i A 

L.. ~ ~ 
I ""' 

TP6 _T 
rr C~/ ~~ 

.5 ~>---1.,..•+--,-..... -----~7 i-------
,0/MrO 

NOTE: 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

i 

I ,e,~ 
i { ,Z.7C 

QI 
P-2z 

N 

.!!L_.~.¥.0. 
E --1--1-6J,, 

J - q""N~ 
p 
___..q"#a 

K .. -6Y 

/7753J 
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