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Figure 1 - 905A/905B Data

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

(d) Type 2- 5-level Format - The sixth and

seventhlevels are always transmitted as
marking signals and the zero level is always
transmitted as a space signal.

1.94 Output Test Patterns
(a) Test Message: 14-character (140 bits).
' See Figure 4.
(b) Letters: See Figure 4.
(c) Blanks: See Figure 4.
(d) Reversals: Alternate mark and space
signals. See Figure 4.
1.05 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.

Page 2

Test Set - Front Panel

(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).
(o) 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) Wofds Per Minute: 1050 wpm.
(b) Bit Rate: 1050 +0.1% bits per second in-

ternally driven. Can be externallydriven
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.



(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: 23''x8-3/4"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 - 7T LEVEL, or TYPE 2 - 8 LEVEL
mode of operation.

(c) SIGNAL Switch: This switch selects one

of four output signals, namely, the 14
character 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: Inthis positionthe 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 902A.

ISS 2, SECTION 107-201-100

The two signals are initially phased by
depressing the WORD SYNC. and RESET
button 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 switchis inthe 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 0 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 0 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 thebit 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 0 volt and space is repre-
sented by -6 volts. This signal hasthe 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.

(o) DATA: This 25-pin connector, together

with associated cables (TP146743 and
TP146'744), 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 inthe AUXILIARY posi-
tion and the alternate lettersblank plug inserted
inthe AUXILIARY connector, the data outputwill
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
9024, 25 watts maximum with 902A.

1.i7 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 902A.
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, Z22,
Z21, Z19-A, 7Z20-A, and associated compo-
nents.

(c) Bit Ring Counter: Circuit elements Z16,

Z4-C, Z4-D, Z5-A, Z5-B, Z5-C, Z5-D,
76-A, Z6-B, Z6-C, Z6-D, and associated
components.

(d) Character Ring Counter: Circuit ele-

ments Z17-A, Z1-A, Z1-B, Z1-C, Z-1D,
Z2-A, 7Z2-B, Z2-C,Z2-D, Z3-A, Z3-B, Z3-C,
7Z3-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,
714-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
Z10-A, 7Z10-B, Z10-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: Circuit elements 724, Z23-A,
Z23-B, ZT7-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 F1 to the primary of the
power transformer, T1l. The indicator lamp,
DS1, is lighted when AC power is delivered
to T1.

2.03 The secondary of T1 drives three full

wave rectifier circuits consisting of
diodes CR8, CR9, and filter capacitor C2, diodes
CR2, CR3 and f{ilter capacitor C3, diodes CR1,
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 R1 and R2 must be adjusted
to obtain the required voltages (refer 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 R13, R10 and zener diode CR7
regulate the +12 volts. When the 902A Data
Test Set is plugged into J3, 902A connector,
resistor R10 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 Z17-B regulates the +6
volts which is only used by element Z11.

(¢) A regulated -12 volts is derived from
the rectifier circuit consisting of CRI,
CR4, C4, and associated components. Power
transistor Q1 acts as a series regulator. Re-
sistor R12, varistor CR10, and zener diode
CR5 keep a constant voltage at the base of
Q1. The emitter voltage of Q1 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 R18 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 bythe
squaring amplifier Z21. Its output, a narrow -6
to 0 volt pulse, passes through the Z19-A OR
gate and the Z20-A emitter follower with no
change in polarity or signal level.

2,05 When the FUNCTION switch S3 is in the

STOP position, the oscillator Z22 will
turn off whenthe 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 0 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 0 to -6 volts, is tied to ter-
minal E of the oscillator Z22 through S3. This
-6 volt signal overrides the 2zero volt bias
through R18 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 83 to allowthe external
oscillator in the 902 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 0 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 0 volt goes to -6
volts, and the output of the adjacent element
goes from -6 volts to 0 volt. When the output
of the stop bit element Z6-D goes from 0 to -6
volts, the output of the start bit element Z4-C
goes from -6 to 0 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 0 volt transition of element Z6-D
at output terminal H, drives the character ring
driver Z17-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) Z1-A, Z1-B, and Z1-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 0 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 DATASPEED MODE
switch S1 in the TYPE 1 position which in turn
puts +6 volts at one of theinputs of the elements
Z13-A, Z14-C and Z14-D matrix AND gates.
Thus, the outputs of the zero, six and sevenlevel
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
sevenlevel bits of the data signal at element Z15
terminal J, MARK (0 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 message 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 Z15. 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: When the SIGNAL switch S2 is

in this position, +12 volts through one
sectionof S2,is appliedat terminal L of element
Z17-A, the character ring driver, this causes
the output of element Z17-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 S1 MODE switch.

2.20 Letters: When the SIGNAL switch S2 is
in thisposition, 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 Z15 for use in the
auxiliary position of the SIGNAL switch (S2).



2.21 Auxiliary: Whenthe SIGNAL switch S2 is

in this position, terminal S of emitter.

follower is connected to pin 35 of AUXILIARY
receptacle J1. 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 S1, generate at terminal Kof 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 S1 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 the DATASPEED

MODE switch S1 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 Z19-C is driven

by the signal from element Z20-E termi-
nal A and element Z8 terminal K. The output
signal of element Z19-C terminal A is the serial
data signal with 0 volt representing markand -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 Z19-C is two-fold. First,
the final output data signal must be delayed ap-
proximatelya 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 Z19-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 Z9.

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 F are the delayed clock pulses. The out-
put of element Z9 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 Kis connected toter-
minal N, the input of the element Z10-B inte-
grator. When this inputat 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 Z10-C.
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(b) This integrated data signalat terminal C

of element Z10-C is tied to the input of
the slicing amplifier Z11-A at terminal N.
The slicing or switching level of element
Z11-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
Z12-A which in turn drives the slicing am-
plifier Z11-A at terminal M, the slicing level
input. The output of element Z11-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 Z11-B
which then drives element Z12-B, the nor-
mal output amplifier.

(c) When the PER CENT control is set at

10% the slicing voltage at terminal M of
Z11-A will be approximately -1 volt. When
the control is set at 40%, the slicing voltage
at terminal Mof Z11-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 onthe
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 Z11-B
is bypassed and inverter Z10-A inverts the
undistorted data signal entering integrator
Z10-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 signalat terminal
K of element Z9. Instead this signal is switched
directly to the normal output amplifier Z12-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
Z12-B. The input signal is 0 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 Z12-B is
an inverted data signal which is 0 volt for mark
and-12 volts for space. This inverteddata signal
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is connected to emitter follower Z20-F at ter-
minal P, the inverted outputamplifier. The out-
put at terminal D is clamped to -6 volts through
CR11. The resulting inverted output data signal
is 0 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 ordinary 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 0 volt transition at the output of
element Z23-B terminal H. This signal is then
fed into OR gate Z19-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. Whenthe WORD SYNC AND RESET
button on the 902A is depressed, a narrow -6 to
0 volt pulse appears at terminal K of element
Z'7-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 0 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 0 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 0 volt pulse at

its output terminal J.

2.42 This narrow -6 to 0volt 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 secondary 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 Jof Z24
each time a -6 to 0 pulse appears at terminal
C of Z24, thus inhibiting further secondary
clock pulses.

3. ADJUSTMENTS
TEST EQUIPMENT REQUIRED

Hewlett - Packard 122AR Oscilloscope

(904 Data Test Center), or Tektronix
531 Oscilloscope or equivalent.

3.02  Bell System KS-19247 Electronic Counter

(904 Data Test Center), or Beckman 7360
l_, Univers

al EPUT and Timer or equivalent.

3.03  Bell SystemKS-14510-L1 VOM or equiv-

alent.
ELECTRICAL ADJUSTMENTS

v 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.

3.056 +6 V: Adjust +6 volts within +0.1 volt by
adjusting rheostat R1.
3.06 +1.5V: This adjustment should always

be made after +6 V adjustment. Adjust
+1.5 volts to within +0.1 volt by adjusting
rheostat R2. ‘

ISS 2, SECTION 107-201-100

B. Non-adjustable Supply Voltages

The non-adjtistable voltages should be
within the following limits when all cir-
cuit cards are plugged in. :

3.07

(a) -12 Volts:
-12.8 volts.

Must be between -11.2 and

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

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

(d) +6 Volts: Must be between +5.8and +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) Connectoscilloscope 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) AdjustR6, the AMPLITUDE adjustment,

for maximum amplitude without flatten-
ing the positive portion of the waveform ob-
served on oscilloscope. The observed wave-
forl(r)l will be two superimposed sine waves
180" out of phase with each other.

(4) Adjust L1, the FREQUENCY adjustment,
until trace on oscilloscope doesnot drift
either to the right or left.

(5) Repeatuntil 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) Connectoscilloscope 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 sweepat 200 micro-
seconds/cm. Set trigger at internal positive.

(3) Connect frequency 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 0 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 L1, the FREQUENCY adjustment,

until the frequency counter indicates
1050 +1 cycle per second (if frequency is
measured) or 952 +1 microsecond (if period
is measured). : _
(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.

Clock Delay

3.10  Oscilloscope Method ‘—‘

(1) Turn power on, place FUNCTION switch
83 in the SEND position.

(2) Connect vertical input of oscilloscope to

test point 2on element Z18, clock delay.
Set horizontal sweep at 100 microseconds/cm,
vertical sensitivity at 2 volts/cm, and trigger
at internal negative.

(3) Adjust R11on element Z18 to make the 0
to-6v 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) Comnectoscilloscope and 905A/905B Data

Test Set to a common ground. Connect 4_J

vertical input of oscilloscope to J11, the

NORMAL OUTPUT SIGNAL jack, Set ver-
tical sensitivity at 5 volts/cm. Sethorizontal
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 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 timer and 905A/905B Data Test
Set to a common ground. Connect the
timer to J11, the NORMAL OUTPUT SIGNAL

"‘&\‘s‘x*m.\‘_‘.sﬁi
P RSP X XK XK X KXH]

%

'i""l., L%

ERTSIIOIRRS

P

)

STRIKER

XA

%

Figure 2 - Striker Adjustment

@
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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.

\ Set PERCENT control 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 iz 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.
TP146744 ADAPTER CABLE
INSTALL ADAPTER CABLE
UNDER CLIPS BEFORE
TP146743 WRAPPING LONGER
EXTENSION CABLE
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 Adjustmentsof 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. Refer to Para-

—» graphs 3, 08 through 3. 12 for detailed adjustment
instructions.

4.02 Adjustments of the clock delay, element
Z18, 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 SECTION ISSUE
NUMBER 1 2 3 4 | 5 6
172320 9
172327 4
172350 7
- 172359 5
172368 3
172380 (.
172395 3
172420 4
172472 Orig.
177502 3
177526 Orig.
177527 2
177533 3
177534 2
177535 Orig.
177536 Orig.
177537 2
177539 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

|

1

LETTERS

1

2
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|

3
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BLANKS

(8]
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gw
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1

—
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(o]
oo
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LN\OM
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NOTE

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

000 O

o [o]
00000000000000
000 o
000 (o]
000 (o]
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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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|
[/
8333
LETTERS 9800
TYPE 1-5 LEVEL Tl _l ] TYPE 1 TYPE 2 TYPE 2 2928( TYPE 2
TYPE 2-6, 7, 8 LEVELS | , 5 LEVEL 6 LEVEL 7 LEVEL 8888 8 LEVEL
8888
TAPE PUNCHED LETTERS CODES
- —
LETTERS T T\L(EP\E/EZL
TYPE 2-5 LEVEL . 5
BLANKS TYPE 1
TYPE 1-5 LEVEL _ : 5 LEVEL
NOTE:
N FOR 1050 BITS PER SECOND, BIT WIDTH EQUALS
BLANKS 952 MICROSECONDS. ALL|WAVEFORMS
TYPE 2-8 LEVEL TAPE PUNCHED BLANKS CODES ARE NORMAL OUTPUT SIGNALS
] _ (Z12-B PIN "P" OR J11)
BLANKS ' fufooool TZ"; éR UNLESS OTHERWISE SPECIFIED ALL
TYPE 2-7 LEVEL | ; AR VOLTAGE LEVELS ARE +6V OR -6V
BLANKS
TYPE 2-5 & 6 LEVEL | B )
REVERSALS
TYPE 1-5 LEVEL IHIHJLHHI||1H|
TYPE 2-5,6,7, 8 LEVEL
MESSAGE SYNC. OV
Z1-AtiorJy -ov 4| L s

Figure 4 - Polar Output Signals (Sheet 2 of 2)
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NOTES : 9:
SWITCHES SHOWN IN POSITIONS ; 5-
| IN POSITI -
N RING [R : E
AS FOLLOWS: DRTVER 52
|
S1 - DATA SPEED MODE SWITCH- 19 . = , Z17-A |
TYPE 2-8 LEVEL CLOCK , EC539 !
52 - SIGNAL SWITCH TEST SULSE i FREQ. | |
MESSAGE , . ® S| RING |N \
53 - FUNCTION SWITCH-SEND 720-A ™ DRIVER ;
S4 - POWER SWITCH-OFF EC527 i !
$5 - DISTORTION SWITCH- L |
MARK BIAS On |
Z19-A i
2 CIRCLED NUMBERS INDICATE ECS0 |
- TEST POINTS ON CIRCUIT z23-C oy Z19-8 |
CARDS KKLAMEP EC537 oyl EC502 |
3 FOR ACTUAL WIRING DIAGRAM AMP. N g Mg/ [*F |
REFER TO 4961 WD 721 T !
[ | 5S4
-6V4—06 Q 9 \ F1
4 Z - NUMBER DENOTES ELEMENT Ania | 5 , | 225 | POWERSWITCH '\ /) smp sLo 2 CR3
POSITION e A - > «BK T AR -y A 113 2 1
EC - NUMBER DENOTES ETCHED S OPE 53 BLK o 37 ] 1 lI °: 2 12 ) Pt T
CIRCUIT CARD NUMBER F%DJVCITT&ON +H12V 4+—o4 MR T : At DT DS1 . » s 1
; LETSo3 o0 S 4|:{1- f}:: : CARTRIDGE  {p 5 oL 4000 UF
- |5 o , | |  CR2 | 2
2 s = il 7 ___CR9 =
z EC H T.M.9 AUX. | 2 W | o : )
ELEMENT CARD Z23-B o1 R16 ! SIGNAL 5L_ 272 _12 3 4 2 2 , CRI ,
s\ v & \EC537 || SWITCH R2 R1 R F2
Z1 EC327 | _ 1 AMP
72 EC320 E A2 TF , o—{ 100 | [25 |o—ono
3 | 42 2 3/8A
Z3 EC320 ! /
Z4 EC320 |
RI1T oy
Z5 EC320 = | 0B
8 - ‘ b
%g Egggz = 724 REC. & : : 1 ! 77-C Ngi
EC395 MESSAGE | | | EC536 o
78 EC359 N STOP syne 1.9V . ' ! Q2
79 EC359 = SEND 34 35 ! L3
Z10 EC535 & . = = i i
zZn EC533 @ Q | | C4
Z12 EC526 B Z zi 5 & L gl
Z13 EC368 [ o s == =l 6| 3 L} 4000 UF
Z14 EC368 =l | -6V £ 0 8 9l o Ly } L L L L
Z15 EC380 3 w O ol vl & \/ Yy \ 2 | 3
Ol Lyav > o 0% a3l 8l & o +1.5V +6V  HI7V J3-1 +12V +6VR =12V -6V :
i . o L. = azo Z oo & 2 REVERSE CHANNEL RECEIVE
v = o
218 EC472 9 x| & B = REVERSE CHANNEL SEND
) O
Z19 EC502 .
720 EC527 nlo B W N e 1 N Y L | [n
Z] BLAD 5 S 3130 1 6 A 31 29
£22 st ARy A A ORITARY N AUXITARY
724 EC395

Figure 5 - Schematic Wirimg,\r Diagram,
Data Test Set 905A & 905B (Sheet 1 of 3)
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35  Figure 5 - Schematic Wiring Diagram,
Data Test Set 905A & 905B (Sheet 2 of 3)
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Figure 5 - Schematic Wiring Diagram,

Data Test Set 905A & 905B (Sheet 3 of 3)
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2 Same 25 31 " l ] :
™ Snme as o2 n n NOTE: T E L ET Y ﬁ E
=G 172074 1 Circuit Card. Ftched CARD CONNECTIONS ARE REPRESENTED BY LETTERS IL_CORPORATION
08147 1 Strap, 24 AWG /M. =D TEST POINTS ARE REPRESENTED BY NUMBERS ‘
Tezasle-se IG5 A 3;;911% Lto; SULRTED WITH SLEEVE 172327

_ ET-131481
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TC2%9576-54)

EC 350
4
A
T t+tettt ot +++ + \,
N A < § ¢
m oY « @ )
ne ? ;
~—+++ ¢+ +++ + ++ + i
& -~n¢owbom9_§___ft J
+++ ++ + + + + + + ¢
o -—
. " NN & N
g N % L' N
\Q ‘3 S P
+4++++ ++++ 9+ + :
s).
/72065'
c
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR
NOTE:
€ REFER TO 5016 WD FOR MARKING INFORMATION
(EMITTER)
o:szuréu. TfALaErTané Tgx"‘ NAME AND DESCRIPTION LOCATING FUNCTION
1 1 171588 1 | Capacitor Ceramic (01 MF | Coupling
CRT | (77108 1| Digog -2 CoUPTiNG
Rl 137441 ] , Biaa .
118725 ] n n 270 " -
B3 118180 2 " " 10 K Ohma %ﬂ:ﬁ;ﬁﬁﬁiﬁ‘ -
R4 118153 1 " "33 K v YoltaGE DIVIDER
/,01 177105 1 Iransistor, P-22 Driver
1'7?1)65 1 Cirenit GW
R5 SAME As R3 Voltagr DiviDER __'_‘
] STRAP 24 AWG BARE .
144495 1 PAD, TRANSISTOR

CIRCUIT

BOARD EC 35¢

/72350

LDISTRIBUTOR DR/IVER

This circuit consists of a common tter
amplifier which provides voltage and current g {in.

Q1 is normally saturated, since base:
current flows from ground, through Rl and the base-
emitter junction of Q1, to +6V, Consequently the
collector potential is normally +6 volts, R4 and

SYMBOLS

mp

ISSUE| DATE AUTH.NO.

2 | 80-6-59]| #5082

32 1 9-8-59145-1139
Lm&%ﬁ&/«?
11-13-59 | HS-/2

6 W/-23-59 14
7 5-26-6l

69892

R5 form a voltage divider which develops a voltage
of approximately -4.5 volts at Cl,
normally -6 V, CRl is reversed biased 1.5 volts,
less then 1,5 volts amplitude are therefore j.n.l"}ibited.

A positive 6 volt pulse applied at trJle base, through CR1 and
A negative going pulse less than 10 micro

Cl, drives Q1 into cut-off,

Since the input applied to N is
Noise pulses having

seconds in duration therefore appears at the collector, which is

applied through R2 to the associated distr:lbutc;or.

|
r’

3%
——i +t6vV
i
L B
crR/ &/
N L
P
.« O/
wy
& | 5
— 514
.—,-
—_— GAD
WOTE | CARD COMNECTIONS A4k~ REFRESENTED BY LETTERS

4
APPROVALS
D anD EorM
—~
enulaner

jrroo. no. / 7 2

DATE: 4 -22-5£7

P.D.FILE NO. 20-497/2 54

DRAWN. |/ |CHKD,

ENGD. A [appOyY

T§ LETY
ORPORATION

/72350
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£Y Ot a7
TL3e518-94)

iy
EC 359 CIRCUIT BOARD EC 359| 172359
FLIP-FLOP } SYMBOLS
~ 172359 SE[ DATE [AUTH.NO.
2 |9-8-59/HS-1139
+ + é Static Description : ; 0-28 - - -
o The flip-flop employs two PNP junction ’ =17 27 fé- 2', —zz'z—zzag |
D transistors, so arranged that when one is conducting, :
3 the other is held in a cutoff condition., Q and Q2
+ + ++ H are connected in a symetrical circuit; each collector
-Nn'mghgaozgn:ﬁgt J has a 1200 ohm load returned to a -12V supply. Wh
4+ + 4.+ . & o + K either of the transistors is cutoff, collector current
o ¢ _ __ L will drop to almest zero, and-the OFF collector poten-
0 M tial will be clamped to -6 volts by action of CR5 or
8 N CR6, When either transistor is ON, its collector potential will be
05 P approximately +1V, The OFF base w111 be at +1.23 volts; the common
\ + g emitter point will be at +1,0 volts and the ON basd‘; will be at +,7 volts,
/
Operation ‘
'72062 The circuit is normally driven by applyirig a positive 6 volts
pulse through C1 and CR3, C2 and CR2, C3 and CR,, or C, and CR] to the
¢ base which is ON, This results in the ON stage tuming OFF and the OFF
(COLLECTOR) NOTE: ‘ stage turning ON, The flip flop may be driven by either of two pulses
REFER TO S06WD FOR MARKING INFORMATION applied to each base, The positive pulses may be inhibited by returning
8 BOTTOM VIEW R2, R3 and R4 to -6 volts, This prevents diodes CRl, CR3 and CR4 from
(BASE) OF TRANSISTOR conducting and coupling the pulse to the base of the corresponding transis-
tor. The resistors R2, R3 and R4 must be returned !to ground potential or
+1,5V for the drive pulse to be passed by the corresponding diode, ~
ENiTTER) | |
oesion. | pant wo. |ate-| waME ano oescmipTiON LOGATING  FUNCTION TP 3 ‘l
- —7Zz22Z {1 Jfamacifor, Taranlc (007 ol [dTorentiating coupling |
a‘“_LQLCI : : |
C oame as e W |
— -
:& . : . -l2v
CRL 177108 6 |Diods, D-2 Qla_gw_g%— Pe
CR2 Same aa CR1 ¢ -
ﬁ‘i S C r 1 _CRL ‘e SET'IA
Same as GHAL n W »_CB3 LAy
5 Diode, D-2 £ Q.l_t.;_cl.emp —mSETOA
CR6 Same as Ch5 E~SET'I:'B FLIP-FLOP
e — - F .
EJ 118177 _F 2K & g]LQQEamg ) SETO;8
'RD ame as ' 1scharge-Inhibit gate ca ::PRI" "g
R Same as C3 qd scharge—inhiblt éate *PRI.Q,
! T APPROVALS
.&g - Same a3 Rl _ e, ¥ - 002 - PRI-LE 5 ano Eor M
3656 _ \ INV.
B2 E1LL. 2 z W k - OU¥PUT A e
- IT__M 3 IO — .002 L_NOR. |
% 129851 2 esist’.grE Fixed 3300 Ohm B%&E.L“{I.M%L outputl®
FIC) l oljector 1gad M_pRi"1"A [ rdop. no. 112359
ﬁg E— - Ew - DATE: 2-18-59
- Pe_gv [|PO.FILE NO.
ﬂ 17710 2 W R DRAWN. G.J.M. | CHKD.
;‘"2" ENGD. RJR. [APPD.
B 1172062 I TTircuil card, ctched === +15v | Z+sv [TE
144495 2 PAD, TRANSISTOR ! CORPORATION
172359,
ET-131480




EC 3685 DIODE GATES CIRCUIT | BOARD EC 62 | 172368
; SYMBOLS
N 4 ISSUE| DATE |AUTH.NO. |
+ o+ Al | c—s 2\ A (2 [7-/6-3 7 \HE-738_
] | & 3 15-26-61 |69892 ‘
v LA_» c D——’
g
'I‘ F ! E —b\ B
+ + W Fo—s{¢ —
oS-umToor J 1Y
K ~
i.‘ o L M— \ L
(@] o " q
L?J:] b} N N —»
| = P
¥+ 4 " P D\x
J | ¢
AN | R—>
172066 i
. |
{COLLECTOR) ’
8 BOTTOM VIEW NOTE:
(BASE) OF TRANSISTOR REF'R TO 5016 WD FOR MARKING INFORMATION
3
[EMITTER)
D:_ffm TPEALRET";(E Tg;QL NAME AND DESCRIPTION LOCATING  FUNCTION ’ TP
%fwm 5 | Disde, bz Gate ' A
C Same as CHl il 4
CR3 Same ag CRL L >
CRU, Same as CR1 N - {o o "
CRS Same as CR1 n VA I > y g;
CRA Same as CRI " v v U 9
CR7 Same as CR1 L
CR& S CR1 " -
CRS .«.;‘,’i’,i ii cA YLBvoC P B F
RL 12986/ 4 Resistor, Fixed 3300 Ohms Bias Resistor
|12 Same as Rl " "
__R3 Same 23 R " 1t
B Same as Rl " " TP4 TP
i Cirem - 7 1T X
172066 1 ircuit Card, FEtched APPROVALS
S D AND EorM
O
m (3] 9 49 @ ,
Y o @ M P j | /e ‘/V
v v o v : z-NOmsEn
* S rrop. No. \ 123D _
+1.5vV M N +45v P R — +1.5V |oate: 9-25-59 )
f P.D.FILE NO.
AL\ DICDES ARE 0-2 | DRAWN, ¢ ) | CHED.
NOTE { ENGD. Y7AO |app
CORD CONNECTIONS ARE REPRESEMTE}_D BY LETTERS TELETYP
TEST POINTSE ARE REZPRETENTED BRY NUMEBEERS .
| > i 172368

] ET-131481
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|
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EC 380 DIODE GATE (V2) CIRCUIT BOARD EC 380 | V12380
‘ SYMBOLS
N 172380 ssue| DaTE [auThH.NO.
(- A i " | [ 2 |7-31-39[HS-i072 |
ttet+e¢t+etetroeteote++ . This card consists of one "OR" gate, Diodes 2 [ O-5-55] 143-/133
~N N ol |n| |e wml N ¢ CRl through CR12 together with Rl comprise the "OR" 4 Yo-24-551ns5 7238
b ™ o ¥ ¥ o x ] gate, = 5_.26.-%"—"
) o] 1B o] B 1B | £ _ . .©_[B-2-0l |
- + + ¢+ When O volts is applied to any/or more of
ot teotorett w ts to an "OR" gate (A, B, C, D, E, F, H
< _NOQ")@NQ@O—NYO*OON J theinpus O an gate ’ » ’ ’ ’ ’ ’ ’
N S ———— " M, N, P, R and S), the output of that gate is O volts
+e+ e+ o+ ¢+ ¢+ 1+ L (J and K), When negative 6 volts is applied to {
" 8 =~ = ™M the inputs of an "OR" gate, the output is negative
@ | 6 volt |
['4 1 4 o N volts, i
9 ULJ’ (Y v U P ’
\ +etete++ 1 |
/ |
\ 172070
!
¢ |
(COLLECTOR) |
NOTE: |
. BOTTOM VIEW REFFR TO 5016 WD FOR MARKING INFORMATION 1
(BASE) OF TRANSISTOR
i
3
(E_MI’ILgR) _ _
ot.stlzn. TP‘A"R‘?"J& ’8}:‘ NAME AND DESCRIPTION LOCATING  FUNCTION
TRI 177108 12 ™Moda, D2 Gate A
S CRl L
h3 M " " 7 i ®
" " " " ¢ !
5 " " n "
" ' " nn
—% T " " °
CRe "N " E
CRQ " " " " F
CR10 ! ! " " : s ——
CR11 " " " " H-\2V
CR12 n_n_ " t . V-K 0LTPUT TP 6
Rl 118144 1 |Resistor, Fixad 1700 Ohms | Bias Resistar L
EC 172070 " Srcuit Card, Etched M APPROVALS
70— Eor M
N
P
R PrOD, No, ' 1 2DBO
s DATE:
ALL D/ODES p-2 | P.D.FILE NO.
G . i orawN. €0, % | CcHKD.
b,\ NOTE ¢ ENGD. appp. A
CARD CONNECTIONS ARE REPRESENTED BY LETTERS ‘ TE
TEST POINTS ARE REPRESENTED BY NUMBERS CORPORATION
| 1723580
‘\ KT-131480




LA ) O - o J - i S

PROVIDED.

THE QUIESGENT STATE OF THIS GIRGUIT IS THAT Q2 IS SATURATED,

172395
STRAP

REGEIVING ITS BIAS CURRENT PRIMARILY THROUGH R2 AND

RI10 CONNEGCTED IN PARALLEL WITH CR5,R3 TO -6V. THE GOLLECTOR
OF Q2 1S APPROXIMATELY O V AND THE COLLECTOR OF QI IS

-6V. Q1 IS MAINTAINED CUT-OFF BY CROSS GOUPLING OF Ré6
AND R7 RETURNED TO + 1.5V, HOLDING THE BASE POTENTIAL

OF QI AT APPROXIMATELY 4 IV. THE COMMON EMITTER POTENTIAL
IS OV SINGE Q2 IS SATURATED.

GAPACITOR Cl, Rl AND CRI COMBINE TO FORM AN INHIBIT GATE, WHEREBY WHEN -6V
IS APPLIED AT POINT J, INPUTS REGEIVED AT POINT G WILL FAIL TO TRIGGER THE
GIRGUIT. CONVERSELY THE GIRCUIT IS ENABLED WHEN POINT J IS RETURNED TO
OV SINGE GRi WILL NOW PASS POSITIVE GOING TRANSITIONS

(WVDVZBTrXCIMMOO ®> )

EC 395 | FIXED ONE -SHOT CIRCUIT BOARDEC395 | 172395
A+ 4 +
~ JSTRAP 5 E E
” iiim Py +
THE CIRCUIT IS TRIGGERED AS FOLLOWS: A POSITIVE TRANSITION APPLIED AT POINT

172395 200 US SYMBOLS .
THE PURPOSE OF THIS GIRGUIT IS TO GENERATE A PULSE OF ISSUE| DATE JAUTH.NO._ |
200 MIGROSEGONDS IN WIDTH IN RESPONSE TO AN INPUT. 2 [5-26-61 |69692 |
NORMAL (POSITIVE GOING) AND INVERTED OUTPUTS ARE 3 \//6-6/ 77626
172063 G DRIVES Q2 INTO CUT-OFF WHICH, IN TURN, ALLOWS QI TO GONDUGCT. AS THE COLLEGTOR
OF QI APPROAGHES OV, CR2 GONDUGTS CHARGING G3, AND MAINTAINING Q2 IN GUT-OFF.
. Q2 REMAINS CUT-OFF UNTIL G3 GAN DISCHARGE SUFFICIENTLY THROUGH R3 TO PERMIT
CONDUGTION OF Q2. THE PERIOD OF GONDUCTION OF QI |s PRIMARILY DETERMINED BY

c THE SIZE OF G3 AND R3.
{COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR
_NOTE
. REFER TO 5OI6WD FOR MARKING INFORMATION
REF TELETYPéE_"%‘?L -lav . -sev
: NAME AND DESCRIPTION LOGATING  FUNGTION
DESIGN. | PART NOo. | oTY. NORMAL L NVERTED
Gl 177332 ] GAPACITOR , CARAMIGC .002 MF COUPLING OUTPUT ourpur
c2 117331 ] CAPAGITOR , CARAMIC .00| MF FEED BAGK TP L
c3 171680 ] GAPAGITOR, CARAMIC .05 MF TIMING 0
CRI 177108 5 | DIODE, D-2 GOUPLING
CR2 DIODE,D-2 GATE
CR3 SAME AS OR2 CLAMP
CR4 SAME AS GOR2 CLAMP
CR5 SAME AS CR2 GATE
o -
RI Hei77 1 RESISTOR, FIXED 22K OHM GATE lE
R2 137442 i RESISTOR,FIXED 1500 OHM BIAS og
R3 137444 ] RESISTOR, FIXED 8200 OHM TIMING o
R4 1374 4) 2 | RESISTOR,FIXED 1200 OHM GOLLECTOR LOAD
R5 SAME AS R4 COLLECTOR LOAD
R6 129851 ] RESISTOR, FIXED 3300 OHM FEED BAGK APPROVALS
R7 11814 4 ] RESISTOR FIXED 2700 OHM BIAS D AnD R E oF M
RS 118180 ] RESISTOR,FIXED I0K OHM BIAS 7
R9 143656 ] RESISTOR,FIXED 5| OHM COMMON EMITTER LOAD :
RIO 118147 1 RESISTOR,FIXED 6800 OHM BIAS A
No. 172395
al 177105 2 | TRANSISTOR, P-22 SWITGH = —
Q2 SAME AS QI SWITGH DATE: 3-1-60
T3 72063 GIRGUIT GARD T | P.D.FILE NO. |-l|.l34AA,1
— 1720 STRAP 24 AWG BARE. R Ef:ED DRAWN. AB | cHKEA,
- [ S X 20N +1.5V :
— o — ENGD. E.H.P |APPD.
144495 2| PAD, TRANSISTOR NOTE T
CARD GCONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS ‘
LTI | 172395

ET-131451



EC 420 SQUARING CIRCUIT BOARD EC 420 | 172420
\FI1ER ‘ SYMBOLS
, | 172420 AMPL T T )
A This circuit is designed to operate in Z | 5-/9-€0 H5/905
PR (R (R At R SR (R Sl B conjunction with the start-stop oscillator (172391 g 15-26:61 169692 |
NN j c to 172394). The circuit is basically a two-stage : — T =
:l' x @3 Q\ o g regenerative amplifier and a capacitively coupled Holsa| A
ne~ ¢ pulse amplifier. The circuit converts the sinusoidal AMP
PR PRI T T UY YN G G " input into narrow output pulses.
+ —amevoOrDOO-NMTOON J the stabi .
K In the static condition -5.5 volts on Terminal H,
" o trtprtp ety ettt L Q and Q2 are conducting Q3 is off and the output on
N _ ~ N M Terminal A is at -6 volts. With a sinusoidal input
\,z’; &9 v 14 @) v N (O to approximately -12 volts) applied to Terminal H, the following action
o — P takes place. When the signal reaches the -6 volt level, Q1 turns off and~
\+ + o+ +4++ 4+ +¢++9+ : the zollector goes to +1.5 volts which consequently reverse biases the
Y, emicter-base junction of Q2 and thus Q2 turns off. When transistor Q2
\ turns off its collector goes to -6 volts since its collector is clamped at
172068 -6 volts by CR2. With a negative going transition applied to Cl, a |
differentiating capacitor, the base potential of Q3 will go negative for a 1
c short duration of time. This causes Q3 to conduct and its collector |
(COLLECTOR) ‘potential will go to O volts during this time. A narrow positive pulse |
will be produced once for every cycle of operation of the oscillator,
8 BOTTOM VIEW When the input goes positive and reaches a voltage level slightly
(BASE) OF TRANSISTOR higher than -6 V, Q1 will conduct and its collector will go to -6 V which |
NOTE will turn Q2 on and its collector will go to O volts. Since this is a
ogitive t it i t duct and ‘ i tput
,(eém':m Refer to 5016WD for marking information. 1;03 ve At-zms ion, Q3 will not conduct and no puilse will appear at outpu
D:selrc'sn. TPEALRETTY;OE, TS}Q" NAME AND DESCRIPTION LOCATING FUNCTION
(W] 17587 1 | Capacitor, Ceramic .005 ¥ — Coupling :
CR) 177108 2 | Diode, D-2 Clagping Diode -VLV -bV
[_CR2 Sama _as CRI Ll - TP3
— — - — doc N 12V -6V
_% 129851 1 B.qnmr.._l’ipsl_g}m_opm____%uj;u @
| 17440 1 1000
R3 137LL1 1 " »_1200 " Collector Load |
L.Blg 1121 1 " "_%Q_L_"__Bau_ﬂi&s
R 11 m 2 " " 8w n - [1] n
RO _Same as RS Collector Load
):vi 137442 1 _Resistor, Fixed 1500 Ohms " 2
_RS 118156 1 " " 56 KOhms | Feed Back Resistor | RS
77106 1 Transistor, N-33 AmpIifier N o800}
:% 77105 2 | Transistor, P-22 'NPUT APPROVALS
_dame as (2 Emplifier
EC 172068 1 | Circuit Card, Etched
144495 3 PAD, TRANSISTOR prop. No. | 712420
— |
DATE:
P.D.FILE NO.
| DRAWN. 40, X1 | cHKD.
NOTE ENGD A lapep.
CARD CONNECTIONS ARE REPRESENTED BY L ETTERS T §o p%g;xo” E
s TEST POINTS ARE REPRESENTED BY NUMBRERS ‘
LI '7 2 4 2 O |

- ] _ﬂ-'m'- i rJ



" { | . : “ . |
A - T N |
>
EC 472 veemaBLE one-s~or | CIRCUIT BOARD EC 472 | 172472
7 7Z FOO 7O FOO MSEL SYMBOLS | '
|72 4 Trhe purpose of this circuit is to generate a pulse SSUE| DATE AUTHi'fE‘,L
of known width in the range of 0.3 to 9.7 milliseconds in
response to zn input. Normal (positive going) and
inverted outputs are provided.
C& g </ 1 + \A
B The quiescent state of this circuit is that 22 is
Y 1 l NELY c saturated, receiving its bias current primarily through
‘l‘\! 3 RN B2 and R10 connected in parallel with CR5, R3 and R11 to
0\ <= ] - ’(; ¥ E -6 V. The collector of Q2 is approximately at zero volts
e N + F and the collector of 41 is -6 V. 0l is maintained cut-
< — NP EDONENO=—NP T ON H off by cross coupling resistor R6 and resistor R7 returned*
_ i : to +1.5 V, holding the base potential of Q1 at approximately +1 V. The common
+ + + + + emitter potential is zero volts since Q2 is saturated.
n‘t‘\{ - o (1] L .
T Q @ z ‘\? \) A : Capacitor C1l, Rl and CR1 combine to form an iphibit gate, whereby when
08 . ol {0 Q ¥ P -6 V is applied at point J, inputs received at point C will fail to trigger the |
+ + . + R circuit. Conversely the circuit is enabled when point J is returned to O V
3/ since CR1 will now pass positive going transitions..
The circuit is triggered as follows: A positive transition applied at w
c /72063 peint € drives Q2 into cut-off which, in turn, allows Q1 to conduct. A4s the |
(COLLECTOR) ' collector of <l approaches O V, CRZ conducts charging C3, and maintaining 2
8 BOTTOM VIEW in cut-off. 322 remains cut-off un*il C3 can discharge sufficiently through
(BASE) OF TRANSISTOR NOTE.: variable resistor R11l and R3 to permit conduction of Q2. The period of con-
' E REFER TO 506 WD FOR MARKING duction of Q1 is primarily determined by the size of C3, R3 and the setting of
(EMITTER) ' INFORMATION R1l.
REF. TELET -/2V -
DESEIGN PEA‘;?T I&f Tg-}#l‘ NAME AND DESCRIPTION LOCATING FUNCTION t &v
i?=#= e | ’ NoRrMAL INVERT7TEL
C 177332 1 | Capacitor, Ceramic.,002 MF Coupling ouTrYr ovrsUr
g2 177331 1 " " ____.001 MF Feed Back | LA7r# . K fre2
c3 171436 1| Capacito a | Timing 0‘2 -&y t 0
CRl | 177108 5 Diode, D-2 Coupling T CR4' ces o ,9)\
CR2 Same as CR1 Gate ——p %
L£R3 Same gs CR1 Clamp ;
Ch& s CR1 - !
CRS Same as CR1 late crZ ¥
B 1| 118177 1 2 Gate 9
R2 137442 1 : " 1500 % Bias —
R3 143667 1 " " 3900 " Timing
R4 137447 2 " n__1200 " Collector load
R5 _Same as RU z ! </
RA& 129851 1 Resistor, Fixed 3300 ohms Feed Back c
R7 RN 1 R I TR Bias Q/ Q2 C—=w St
R8 118180 1 " W JO0K " " r-22 P-22 -00A MFL / '\ﬁ
RQ 143656 1 " A § " __Common Emitter Load
R10 118147 1 " n 6800 Bias X
Rl 1 171565 1 | Resistor. Variable 10K ohms | Timing 0\ ENuMBER
N :
= PROD. No. /72272
| Y 177205 2 | Transistor, P-22 Switch 2l - Enatidd .
Q2 ' _Same as 21 " | & a2 |OATE 4’—3-62
PRIME = sr.51|POFILE NO. /0128 f70. 854
L__EC 172063 1 Circuit Card, Ftched )5V ; DRAWNSSZ? [CHKD. J M (
- __ , i ENGD. PPD,
1178 > | Screw 537 - 2 x 56 Fil. _ Ll DICDES b2 Z¥G |apeo
110446 2 _hTuthSﬁHexv. _ i —NOTE. : TELETYPE
2 Strap 24 AWG. Bare CARD CONNECTIONS ARE REPRESENTED BY LETTERS i CORPORATION
TEST POINTS ARE REPRESENTED BY NUMBERS | ,
5{':%312.’5.. 1W§5 2 |. Pagd, Transistor ‘ | ‘ 72 4 72_

ET-131481
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ET.0OM147
TC255%(6-54)

EC502

DIODE GATES

177502

CIRCUIT BOARD EC502

/77592

/_ A
B
N Cc
o b}
o E
"\ .
r~ H
¢«
N L
Q M
n N
(7] uO‘ P
\ + + 4+ + 4+ + ¢ g
j
¢ 177499
(COLLECTOR)
B BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE.
E REFER TO 5016 WD FOR MARKING
(EMITTER) INFORMATION
DSSE,ZN T,fALRETTLZE Tg;:“ NAME AND DESCRIPTION LOCATING  FUNCTION
_ - = - —
CR1 177108 _ 10 Diode D2 Gate
CR2 Same as CR1 n
_CR3 0 n n 1]
CRL_ " " 1" l
CRS " 1" [1] [{]
CRA " 1 " "
CR7 " n " "
GRS n n n "
CRO n 1t " ]
CR10 n " " n
R1 118180 2 Resistor, Fixed 10K ohms Bias Resistor
R2 Same as Rl : ﬂ"’
B3 129851 1 Besistor Fixed 3300 ohms—
BEC 177499 1 Circuit Card, Etched

SYMBOLS
K ISSUE| DATE [AUTH NO
. . ‘ L 3/-6/127¢22 ]
This card consists of one "OR" gate and M R 3 [/0-23-63]779/%
two "AND" gates, Diodes CR6 through CR10 combine P
together with R3 to form a five input "OR" gate, S
CRl and CR2 combine with R1 to form a two input "AND"
gate while CR3, CR4 and CR5 combine with R2 to form a
three input "OR" gate, E__ )
a2 8
When O volts is applied to all of the 1nput$ = ¢
of an "AND" gate (C and D), the output (A) will be 2,
O volts, When -6 volts is applied to any of the
inputs, the output will be -6 volts,
When -6 volts is @pnhed to all of the L _» A
inputs of an "OR" gate (K,L,M,P or S) the output (R) 5 §
will be -6 volts, When O VOlto is applied to any
of the inputs, the output will he O volts,
jCF?IO
Cc ;
- <& Pl——o- P R
5 ,  CR9
» CRS Wn
. APPROVALS
CR7 D R E M
P 5 or
CR6E
Y 7 E-NUMBER
F " rrop. No. /77502
-
DATE. /=~ /]~ 6/
N PD.FILE N0 24-825/1344A
<! — /2 o 2 [creonf
3
— Lo s [amit e
CARD CONNECTIONS ARE REPRESENTED BY LETTERS | L E P E

TEST POINTS ARE REPRESENTED BY NUMBERS

CORPORATION

/77502

ET-13145%




[ | | | | EC 526 oUTPUT AMPA/F‘/EB‘ - CIRCUIT BOARD EC 2. /77536

LN T TER Followear
199 526 SYMBOLS

ISSUE| DATE AUTH.NO.

This card basically consists of two common ju

emitter amplifiers.plus one emitter follower. ‘ AMESE

N
m

The cutput of Q1 is connected to the input

of 22 by means of a strap in the connector between » D
points & and H,

A
B
c
D
E 71 and 32 are both cut-off with O volts
: applied at point F. R1 and R2 returned to +1.5 V
J reverse bias Q1 approximately +.75 V. Q2 is held '
X cut~off by =12 V collector potential of Q1. The output at point F is
L therefore +6 V. With -6 V applied at point F, 21 conducts, which in
g
W N
P
R
_‘/

3 2
/275 2&
+
+ v 4+
+—é——+
+ +
+ +
| 25 |
+ % +
®) ‘
® <+
r\*—é_:m
+— +
S+{%FZ }—+
64—+
EZ2EE

4
+ |
+
+/4
5
6
+ 7
+ 8
9
l\q
|
2
il
4
+
+

turn drives 72 into conduction. The output at P therefore becomes -6 V.

Q3 the emitter follower provides high current gain with no signal

\9
I \ '
+E++ N+

6 5
/Ecszé
=5 1+

+ 4+ + 44 inversion. The output potential of the emitter follower at D follows
the input potential at N.
¢ L 172067
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE .
E REFER TO 5016WD FOR MARKING
(EMITTER) INFORMATION
D:SEIZN TPEALRETTL;F Tg;QL NAME AND DESCRIPTION LOCATING FUNCTION
R1 118186 1 JResistor Fixed 5600 ohms | Pase Resistor |
R2 118146 1 " w__h700 v Blas
R3 137440 1 " " 1000 " B
R4 137447 1 i " J200 v Collector Load
RS 118725 1 " " 2720 " " "
R6 137601 1. " d 68 " Qutput Limi
R7 137438 1 " n 100 " Collector Limiting
R8 129851 1 " " 1330 " Emitter Load
(23} 127105 2 Transistor P-22 Switch
3 ‘ Sape as Q] Amplifier
EC 172067 1 Circuit Card, Ftched
9 S;gagg 24, _AWG. Bare
144495 3 Pad, Trapsistor APPROVALS

E-NUMBER

rrop. No. /2752 é:
DATE: 5-LZ£&-& 2

P.D.FILE NO.

ODRAWN. S2¥ | cHKDY) 7
ENGD. 7 APPD.

Nore: TELETYPE

CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION

TEST POINTS ARE REPRESENTED BY NUMBERS

SO /177 520

ET-131481




EC527 NPN EMITTER CIRCUIT BOARD EC527 ST 7577
27807 FOLLOWER (6) | SYMBOLS ~
; | N 9 K ISSUE| DATE [AUTH.NO.
. . . . , . [~ 7-L3l75 582
This card consists of six medium power emitter M %_F
followers used to provide current gain with no inversion
/ ﬂ‘ or change in the input signal level, With zero volts J‘%“’-
+4++++++ + > applied at the base, zero volts appears at the emitter, p_.b—o
e . With -6 V applied, -6 V appears at the emitter, The
~ N 5 l}IPN Emitter follower is used to provide low output H—b_—c
Lo P~ £ impedance (high current gain) on the positive going
r~ _ F voltage transition (-6 to O volts,) | S & A
- + + + + H
< J
K
0 L
~ M
] N
8 P !
\\ + R ;
| s/ ¢
|
172076 |
(COLLECTOR)
B BOTTOM VIEW .
(BASE) OF TRANSISTOR NOTE .
E REFER TO 5016 WD FOR MARKING
(EMITTER) INFORMATION

D:SEI';N T;A%E:n:f Tg;QL NAME AND DESCRIPTION LOCATING FUNCTION

Rl 118146 b RBesistor Fixed 4700 ohms Fmitter Load

Rz i " u n " " "

R 1" L] n 1" 1 ] 1"

RL 1" n i [ n " "

RE " 1 n 1 1" " 0 |
__Ré u ' i 1 1" n 1 " |
__R7 11872l b Resistor Fixed 220 ohms 1 Collector Lgad ]

Rg i " " n [H] " v

RG " " H 1] " " ]

n n n " " n

;{? " M T n m ] L ’
| R12 " n " " 1 W " |
_QJ____]_SQI'%L [ Transistor (NPN) N35 Imitter rollower

Q2 y i} 13 v ™

n " ] ] L1 v
'_?,2 " 0 " m T — APPROVALS
~E " 1 n 1 i EorM
{36 1 " n w v v
144138 19 EYELETS
EC 172076 1 Circnit Card, Stched
R 50253 '
N) 144495 % Pad, Transistor
% ” |cHko ¢
ENGD. £/ 2|APPD. P17
-2V
CARD CONNECTIONS ARE REPRESENTED BY LETTERS T§O PEOJATYIOEQ E
crioaiar TEST POINTS ARE REPRESENTED BY NUMBERS .
7C295(6-54) /77;;}7 ‘




EC 533 | INVERTER € SLICING CIRCUIT BOARD EC533 | 177533
AMIPLIFIER, :
1777533 ' This card consists of two independent circuits. SYMBOLS DATE |AUTHNO.
One is an inverter, the other is a slicing amplifier. p o 7-2-6 L |75GFP0 &
S-o13- 7.
- NSULRATE [-—,,STEF-\P Ql, the inverter, has reverse bias applied at m 4214
/ ~\ the base through R2, holding Q2 cut-off with OV signal
- £ L + 4+ + A applied. With a negative 6 volt signal applied at F, Q1
- T B is driven into saturation, causing the collector potential N
~ q'? ! 5 ol | e : SR c to rise (-6 volts to 0) for the duration of the input = sLiciNG |
:2 o @ o | | @ ™ g irilgna%. le collector is clamped to -6 volts by CR1 when M| ave [
[ 2] - O
~ . oL l . F cut-off
=~ c < H The slicing amplifier basically is a volta
- : N O\ N~ . Yy 1s a voliage
* Nnmetwdr0aSNT -1);'34;‘?'0 - J sensitive switch. The bias voltage at point M determines the slicing or switch
" + 4+ + + + T T T T + K ing level. This bias voltage will normally vary between =1 volt and =5 volts
0, (L”? . L from an external source. With point N approximately 0.5 volts more positive
Lo § £A [‘TT‘.Q N : than the bias voltage at M, Q3 is biased into saturation. Its collector goes
"3 K \\Y \Y % Y % \% p §rom +6 volts to approximately the bias voltage at M plus 0.5 volts. With point
approximately equal to the bias voltage, Q3 is biased into cut-off. Its
\ + +4++4++ ‘1' l + 'l‘ + : collector returns to +6 volts. ’
2z /
\ With Q3 in saturation Q2 is biased into saturation through R3. Q2
c " 122067 collector goes to zero volts. With Q3 in cut-off Q2 is biased into cut-off,
(COLLECTOR) Q2 collector is clamped to -6 volts through CR2. Current through resistor R9
. produces positive feedback in order to improve rise time of Q3. R8 and
(BASE) ggT;::Ns\::’%R NOTE thermistor T are used to temperature stabilize switching level..
€ REFER TO S50I6WD FOR MARKING -2V -4V
(EMITTER) INFORMATION
F' » 0
DESIGN TlfAlhETTLZF 733.‘ NAME AND DESCRIPTION LOCATING  FUNCTION
Rl 118146 1 Resistor Fixed 4700 Ohms Base Resistor
R2 118180 1 n " 10K " Bias Resistor
| _R3 129852 1 " w2200 Base Resisto
RL 118111, 2 " w2700 * Coll
5 Saml%?'%_EB'O_“ " u
R6 129850 1 Hes. FiXe " "
R7 137LL0 1 " " 1000 " Base Besistor |
Ql 177105 2 Transistor P-22 Amplifier
Q2 Same as Q1 "
Q3 177106 1 | Transistor N-33 n —
CR1 177108 2 Diode D=2 Clamo
CR2 Same as CR1 "
T 146738 1 Thermistor TO00 Ohms Collector Load
St . vy, APPROVALS
] 0 """ Tnsulated A/ ( Aw Eor M
N
144435 3 Pad Transistor /l N
MHIIR
R 146739 1 Fixed Resistor 82 Ohms Bias Resistor =
R9 118150 1 " " 15K " Feedback Resistor | PROD. NO. 1775 33 j
-/7-e2
— EC DATE: 3-/)
DRAWN. V. G.
ENGD. /. M.G|
NOTE: TELETYPE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS: - CORPORATION
ETI08147 TEST POINTS ARE REPRESENTED B8Y NUMBERS ' ,7 ,7 533
TC235(6-54) .
il ’ ET-131481




EC 534 | CIRCUIT BOARD EC 534 | 177534

START-STOP OSCILLATOR
1050 BAUD SYMBOLS
17775 34 / 'SSUE[ DATE [AUTH.NO. |
. 2 |1-4-3|755%7
STRAP— This circuit is a sine wave oscillator ]
/" - —\ arrangsd to start or stop under control of an external
4+ 4+ + 14+ ¥+ + A signal ard to oscillate at a frecuency of 1050 CPS, The
~ ¥ s necative half cycle of the sine wave is produced
o & d. Y & g immediately when O volts (ground) is applied at the
N &l B 5 : X & E input, The circuit employs two FNP junction transistors.
LIS . " N ) F R is connected as a Hartley oscillator with the output
- +—+ [+ + + €+ & H taken from its emitter. Q1 is arranged to act as a |
< —NNgONODNO - NMATOL ONM J damper across the resonant circuit L-C when the input is |
+ 4+ 4+ + + AN+ K at -6V, (1 is conducting and the circuit is prevented ‘
oY o L from oscillating due to low resistance in parellel with |
% g [ M resonant cireuit (its Q down to a value too low to sustain |
oo F % N oscillation). In the static condition the output is J
w u P ‘clamped at approximately -5.5V. During sustained 1
\ ++ + + + +4+ + 4+ + + + R oscillation the output swings between -1 and -9 volts. |
S/ A small range of adjustment for frecuency is provided
\_ by means of a variable inductor. A variable resistor
c 172067 is provided to adjust feedback current to sustain
(COLLECTOR) oscillation.
] -2V
v BOTTOM VIEW , NOTE: The I~C tank circuit and variable
(BASE) OF TRANSISTOR NOTE. resistor are externally located.,
E REFER TO 5016 WD FOR MARKING
(EMITTER) INFORMATION
DgsElFéN TPEA‘;QETT;POF Tg;QL NAME AND DESCRIPTION LOCATING FUNCTION
118147 ~ 1 | Resistor Fixed 6800 OHMS | Base Resistance Qe
| R2 129356 2 Resistor Fixed 1350 OHMS Emitter Bias P-24
R3 Same gg R2 Emitter Biag
R 137442 1 Resistor Fixed 1500 OHMS Collector Load A
B5 1 13741 1 Resistor Fixed 1200 OHMS ovr
Rb 129852 1 Resistor Fixed 2200 OHMS Enitter Load 7P6
R7 1%’4 Rﬁsjs;gf Fi f&ﬂ 220 C%xs ‘
T 1 [9) 1l rmsior ' eed Bac 4 our
4 i
Q1 177105 1 Transistor P-22. Suitch —C- — —
Q2 193135 1 L P=24 Amplifier D :l
* —-
BC | 172067 L Circuit card, Etched £
q Strap 2LAWG Bare L VY 3 S Sp—
— — P H APPROVALS
1451595 2 Pad, Tpansistor Eor M
——__I _.“T ——
1§ | . Y))
'2 . L E-NUMBER
l‘g | - prop. No. |7 1534
- | 1° | 2 DATE: 3-17-6 2
l | N gV P.D.FILE NO. /14 8/ 3.5
' | R orawN. & [enxo, NP~
| I < ;” 214 ENGD. T, M. GJaPPp.
7 ——= +/.
NOTE: | _EXTERNAL__ v TELETYPE
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION ‘
erion: TEST POINTS ARE REPRESENTED BY NU“,!RS : | {7 7,&—34 R
TC25348-94) g : : ' i /.
§ KT-131481

e e . .



EC 535

/ENMIT 7ER FOLLOWES 5 752!
b (24 -~
I INTECRATIC (OSSO &4/ C|RCU'T BOARD Ec 555 17
79 5_35 SNV ERLTEL SYMBOLS
INESUARATED STRAPS £ é c DATE _|AUTH.NO.
/ ii;\ ‘ This card consists of a common emitter amplifier, . Y
/_ ' “\ an integrating amplifier and an emitter follower. AR Y o SaNu
H + \+\H\+ + + + + A .
ln 8 21 is reverse biased when zero volts is applied
N @ N ¢ to it's input Pin F. It's collector is clamped to _&®_//_
o @ @ \ g -6 volts bty diode CRl. When -6 volts is applied to
0 o~ F Pin F Q1 is saturated causing the collector potential
= - + H to rise to approximately zero volts. ‘
<« —aumew —NA\Toor J 1
+ + + + + X 72 is saturated when -6 volts is applied to Pin N and it's collector
lﬂm L potential is approximately zero volts. When zero volts is applied to Pin N
w 7 M 22 is reverse biased and it's collector potential decreases towards -6 volts
N at a rate determined by the RC time constant of Besistor R?7, Thermistor T,
e P and Capacitor Cl with the aiming potential of -12 volts.
+ u + + R
s/ 3 is an NPN emitter follower that does not change the phase or signal
level of the input signal, but has a high current gain for positive going
c : transistions and a low output impedance.
(COLLECTOR) iz
8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE .
: E REFER TO 50I6 WD FOR MARKING
(EMITTER) INFORMATION
F. T A '
og:lsu T,EA‘;,ET L’:f Tg;y_" NAME AND DESCRIPTION LOCATING  FUNCTION
z m - e
CHl 177108 2 Diode D=2 Clamp
gR2 Same as CR1 "
H1 118146 3 Resistor Fixed 4700 ohms Base Resistor
Bz 118180 2 Resistor Fixed 10K chms Eigs Besistor
R3 137438 1 nesistor Fixed 100 ohms Limiting Resistor
R4 Same as B2 Pigs Resistor
ot Same as Rl Base Resistor
RE 137447 1 Resistor Fixed 1200 nhms Collector Load
R7 146742 1 Resistor Fixed 5110 ghms Timine Resistor m——-
g3 Same as Pl Emitter load
cl 171587 1 Capagitor 25 MF Timing Capaciter
\
21 177105 2 Transistor P-22 Amplifier
22 Same as 21 " APPROVALS
~3 177106 1 Transistor N-33 Amolifier . Eor M
EC 172067 1 Circuit Card, Ftched
T 146737 1 Thermistor 500 ohms Temp. Compensate
E proD. NO. /77535
5 St 24 AAG B ' =
3 S Ean - :;q %?Tgilated OATE: 3-/7-G»
P.D.FILE NO./-¥1¢8 /13453 A
Lu495 3 Pad Transistor DRAWN. /5 /. | CHKD. G 7
ENGD. /A1 5 JAPPD.
CARD CONNECTIONS ARE REPRESENTED BY LETTERS < V CORPORATION
. TEST POINTS ARE REPRESENTED BY NUMBERS — -GV ,
AN s 1773535




I e

\

ETI0%:47
TC2%5(6-54)

EC.536
|77 536
/ N\
§ R R R -
o UL e
N\ i + 1T+ + 0+ 0
E
N \ \G 8 F
+ +4+ 4+ +tH+ H
¢ —aumeodrdoB-—NrROPN J
o+ 4+ + H + :0 :l + F+ K
g; i- + L Ollo M
. ' N
~ +4+++4++ 3+ 4+ R
Ve
¢ ‘\\—/72070
(COLLECTOR)
8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE:
E REFER TO 5016 WD FOR MARKING
(EMITTER) INFORMATION
D:;ZN T,,EA"RETTL';':: Tg;@_" NAME AND DESCRIPTION LOCATING FUNCTION
———— . — - |
R1 137441 1 Resistor, Fixed 1200 ohms_____lnad_Reﬁiji&m;________1
CR1 177108 1 Diode, D-2 Clamp
C1 146736 5 | Capacitor. 17% mfd, Filter
c2 Same as Cl "
c3 noonoon "
cL w oo "
5 " non n
EC 172070 1 | Circuit Card, Etched

— —
/.76 ¢ czamvP | CIRCUIT BOARDECS534 | 177536
| SYMBOLS
. ISSUE DATE AUTH.NO
A
B
2L fuTER g
=
F
“etamne - Tek
L
</
175 MFD S
A + —~ GND,
Cc2 |
/75 MED |
8 +
c3 r = .
125 D | L > GND
e
) ZEPP D >
'°=>————*IIIIIIEI—*——$ "R
o< ——= —/ar
175 P2, 4 v
£ “APPROVALS
EorM
2/ \ ﬁ
oo ETJNU”IIR
ce/ proD. No. /7755 &
—6Y > #0‘2’ DATE: &S - 2-&2

NOTE:

CARD CONNECTIONS ARE REPRESENTED BY

TEST POINTS ARE REPRESENTED BY NUMBERS

|
r
\
l
1
LETTERS }
|
|

[P.0.FILE NO./~4/28 /34534
Jorawn. 5" [cHko. Jr oY

fENGD. MG [apro. }QQK_
TELETYPE

CORPORATION

l 1775 %6

ET-131481



ET:I0OHI4T
TC255(6-54)

2 PULSE AND Ga7ES

2 INVERTERS

Q1l, the pulse "AND"
inputs at A and F.

reversed biased +1.5 volts through R5.

H is clamped to -6 volts.

transition at F causes & pulse of negative current to
te coupled through C2 and k6 saturating 1.
at H goes to approximately O volts for the duration of
With -6 volts applied at A, the
output at H is clamped to - volts independent of the
The same description applies to Q2.

this current pulse.

signal at F.

gate, has two independent
With O volts applied at A, Q1 is

CIRCUIT BOARD EC 537

177537

SYMBOLS

The output at
A negative going voltage

-

ISSUE

DATE

AUTH.NO

8-13-62|7421% |

The output

e K2 by
o AR
El _El

23, the inverter, is reversed biased approximately + .8 volts through

EC 537
177537
/N.S‘ULF!TED STRArP
FSTKQ?
a A
B
NQ c
D
o ;
?
H
< J
¢
+ + K
N\ L
N) NN % ' M
0o ?\( % 3 N
W P
+ R
4
¢ é
(COLLECTOR) /72067
8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE .
E REFER TO 5016 WD FOR MARKING
(EMITTER) INFORMATION
REF. TELETYP
oesion | part oo l'aty- | nName ano DEscripTioN LOCATING  FUNCTION
R1 118186 L Resistor Fixed, 5600 ohms Base Resistor |
R2 118146 4 " 4700 n Rias Resistor
R3 Same a3s R2 n "
R4 137440 2 Lesistor Fixed, 1000 ohms Base Besistor
85 : Same as R2 Rias Resistor
RE Same as RA __Base Resistor
_R7 Same as R2 Bias Hesistor
RS Same as Rl Base Hesistor
RQ 137441 2 Resistor Fixed, 1200 ohms Load Resistor
R10 Seme_as RQ " "
K11 Same_as Rl n W
R12 Szme as R1 " "
Cl 17272332 2 . MFD. Caugling
2 Same as Cl, "
CR1 177108 L | Diode, D-2_ Clemp
CR2 _Same as CRE1 "
CR3_ Sape 2s CR1 "
Clid Same -~ R "
|21 177105 n Transistor, P=22 Amplifier
2 Same as 71 "
‘ Same as 21 !
o4 ‘ Same as 21 "
EC 172067 1 Circuit Card, Etched
144495 4 Pad, Transistor
5 Streo 24 4Wg, Bare
1 3;22 24 A£G, Ipsulated

R7 with O volts applied at M.

The ou

t 1 is clamped to -6 volts.

With

-6 volts at K base current through R3%ssturates 33 putting the output L at

approximately O volts.

—NOTE:
CARD CONNECTIONS ARE REPRESENTED BY LETTERS

+1.5Y

ALl DICLES ARE LH -2

TEST POINTS ARE REPRESENTED BY NUMBERS

The same description applies’to 2%4.

APPROVALS

Y
W

y

EorM

E-NUMBER

Irnon. No. /728 3T

DATE: 5 - 5 — &2 1

B

L g fenco. TG
e TEL
= -/2¥

P.D.FILE NO./-#48//3a.53A
#/-5¥ JORAWN. CHKD_# 7
APPO@QK'\/
ETYPE

CORPORATION

177537

ET-131489



ETIONi4Y?
TC255(6-54)

EC 539
/177537
A N\
™ ++++ :
N:Q S A
NN < ‘o T
N Yy - N Y & E
" 7'EHP$ ~ wan N
4 N b F
+ + + + + H
< —NmeE0oO F-tn o»._.. NnIoehk J
0) + + + 4+ + K
0 \ L
m = I\
1
i) ‘ Ul N P
+4+ +++ 44 YA R
4
: L
(COLLECTOR) /720&7
8 BOTTOM VIEW
(BASE) OF TRANSISTOR NOTE .
E REFER TO 5016 WD FOR MARKING
(EMITTER) INFORMATION
REF. TELETYPE TOTAL
oesien | parT no. | QT NAME AND DESCRIPTION LOCATING  FUNCTION
cl 171566 1 Capacitor, Ceramic .01 mf. Coupling
CR1 172108 1 Diode, D=2 Coupling
CR2 146762 1 Diode. Zeper 6,2 Y Regulator
jeal 137441 1 Resistor, Fixed 120C ohms Bias
K2 118725 1 il " 270 Output Limiting
E3 118180 2 " " 10K " Collector Load
Y4 118153 1 " " 33K " VYoltage Divider
RS Same as B3 " !
R6 143660 1 sis Fi 0 _ohms Current Limiting
| T 177105 1 Transistor, P-22 Amplilier
EC 172067 1 Circuit Card, Etched
1444048 1 Pad, Transistor
Z Strap 24 AWG. Bare

CIRCUIT BOARD EC 537

177539

DISTR/IBUTOR DORIVER SYMBOLS

Frot 7968 REGULATOR

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

21 is normzlly saturated, since tase current
flows from ground through Kl and the base emitter
junction of L to +6 V. R4 and R5 form a voltage
divider which develops a voltage of -4.5 volts at

DATE AUTH.NO

Cl. Since the input applied at N is normally -6 V,
CRl is reversed biased 1.5 volts. Noise pulses having 1ess than 1.5 volts
amplitude are therefore inhibited.

A positive 6 volt pulse applied at the base. through CR1 and Cl, drives
21 into cutw-off. A negative going pulse less than 10 microseconds in dur-
aticn therefore appears at the collector which iS‘applied through R2 to the
assocliated distributor.

Applying +12 volts at L reverse biases Q1 supplying -6 volts through
R3 and K2 to the cutput N.
|
The voltage regulator consists of R6 and zener diode CRZ. Normally
an unregulated voltage of approximately +15 volts is applied at F. The out-
put & is regulated to +6.2 vo%g%;for loads drawing less than approximately

10 milliamps. !
F>—zs0 ] ~A

CRL
8| 62V ZA'NEE

L

_NOTE:

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

APPROVYALS
D AND R EorM

E-NUMBER

rrOD. NO. /7 75359
DATE: £€-/2-€E€2

P.0.FILE NO./-4/48 //34.534
DRAWN. S~ | CHKD. .}

TELETYPE

CORPORATION

/77539

ET-131491
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