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WARNING

HIGH VOLTAGE

is used in the operation of this equipment.

DEATH ON CONTACT

may result if safety precautions are not observed
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SECTION I
DESCRIPTION OF RECORDER BC-1016'

1. General

a. GENERAL. Recorder BC-1016 (fig. 1) is
designed for ink recording of code signals at
speeds up to 400 words per minute on 34-inch
paper tape for visual reading. The input of
the recorder may be connected to a telephone
line transmitting radio signals, to the output
circuit of a radio receiver, or directly to the
output terminals of a hand keyer or several
types of automatic keyers. The recorder is a
self-contained unit and for operation requires
only connection to an alternating-current (a-¢)
power supply line and a signal source. Gen-
eral tactical use of the equipment is for the
permanent recording of decipherable or unde-
cipherable code signals. In the case of un-
known codes, the paper tape gives a record of
the dots and dashes of the signal which may be
decoded at any time. The equipment may also
be used for direct keying by an operator using
either a semiautomatic or hand key.

b. Power SuprpLY. The equipment oper-
ates on conventional 117-volt a-c power line,
50-60 cycles, or on 170, 210, or 240 a-c volt-
ages. Switch 188 must be set to the required
voltage position as marked on the switch.

c. POWER INPUT.

6.3 a-c volts filament and panel lamps at
4.0 amperes.

5.0 a-c volts filament (tube 221-1) at 3.0
amperes.

5.0 a-c volts filament (tube 221-2) at 3.0
amperes.

280 d-c volts B4+ Power Supply No. 1 at
50 milliamperes.

280 d-c volts B+ Power Supply No. 2
at 90 milliamperes.

Total power consumption........ 140 watts

Stand-by power consumption 85 watts

1 Refer to TM 11-441, for installation, operation, and other
malintenance data on this equipment.
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d. INPUT SIGNAL. The input signal required
for operating the recorder is a keyed tone signal
with a voltage between 0.75 and 50 volts and a
frequency between 500 and 5000 cycles per
second. Normal input operating voltage is
from 2 to 5 volts. The input impedance is
5000 ohms at 1000 cycles, measured across the
outside input terminals (fig. 40) ; from center
terminal to one outside terminal input im-
pedance measures 1250 ohms at 1000 cycles.

e. MOUNTING. Recorder is supplied mounted
in a cabinet. However, the recorder chassis
fits a standard 19-inch relay rack and may be
so mounted by removing the chassis from the
cabinet. Weight with cabinet is 80 pounds.
The equipment is designed for stationary
operation.

f. SUPPLEMENTARY EQUIPMENT.
recorder tape 34-inch wide.

(2) Recorder ink of appropriate type.

(3) Electronic motor control (not supplied
with equipment).

(4) Monitoring headphones (not supplied
with equipment).

(5) Fuses and pen reamers in tape drawer.

(1) Paper

2. Over-all System Function

The circuit of Recorder BC-1016 is designed
only for audio signals (500 to 5000 cycles per
second). Input signal should be in the form of
keyed audio signals from a radio receiver, a
telephone line, automatic keyer, hand keyer,
or a keyed oscillator. The recorder changes
the alternating current audio signals to direct
current pulses in the form of a square wave.
After amplification, this waveform is tran-
scribed by a pen onto a moving paper tape.
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Figure 2. Simplified block diagram.
3. Condensed Circuit Analysis
a. The following eight tubes are, used, stage by stage:

Function Reference number VT No. JAN
Amplifier-limiter stage_ _______ ____._ 1 tube (217)____. . . ___________. VT-116-A _ _____ 6SJ7-GT
Signal-rectifier stage_____.____________ 1 tube (218)_______ _______________. VT-90-A_________ 6H6-GT
Trigger stage_____ _____ ____ _________ 1 tube (219) ________ . __________. vT-231 _ _______ 6SN7-GT
Bridge stage_________________ 1 tube (220-1) ________ ___________. VT-115-A . _____ 6L6-G
Pen-amplifying stage. ... _______| 2 tubes (220-2) and (220-3). _... _| VT-115-A_ ______ 6L6-G
Power supply No. 1_____ _______ . ___ 1 tube (221-2)__________ __________. VT-244__ . ____ . | bU4-G
Power supply No. 2. _ = . _________. 1 tube (221-1)_ . _ . ____ VT-244 . ________ 5U4-G

b. The incoming signal is passed through an
input transformer (178) to an amplifier-limiter
tube (217) which raises the level of weak sig-
nals but limits the level of strong input signals.
In this manner the output of the amplifier
limiter is substantially constant at a certain
determined level controlled by the setting of
THRESHOLD control (206).

¢. The output of the amplifier limiter is still
an audio signal. It is fed into the full wave,
signal-rectifier tube (218) through coupling
transformer (177) where it is rectified. The
signal is filtered by choke (181) and capacitor
(216) so that the output from the signal recti-
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fier is essentially a key direct voltage, being
zero during the space time and a definite value
during the mark time.

d. The signal-rectifier stage feeds the signal
into the trigger tube (219). The function of
this tube and circuit is to give an output volt-
age of either of two values, a certain definite
positive value during the space time of the
signal, and a lower positive value during the
mark time. The transition between these
values is rapid, so the output signal of this
circuit shows as a square waveform as shown
in figure 3.




e. The signal is fed from the trigger stage
into a bridge circuit (tube 220-1) with which a

Q

TL 18n3

push-pull amplifier is associated. The push-

—

pull circuit is built around tubes 220-2 and
220-3. These two circuits in combination
translate the low-power output of the trigger
circuit into signals strong enough to operate

SUPPLY N2
SU4-G

the pen-drive electromagnets (20), placing the
pen in one position during space time and in
another position during mark time. The wave-

form made by the pen is recorded on the moving
tape that is drawn by the motor-powered tape
drive roller (96) through the inker assembly.

(1) The SLOPE control (207) functions to

165

DISCRIMINATOR

adjust the minimum bias voltage on the grids
of pen-amplifier tubes (220-2) and (220-3),
controlling the amount of power the pen-drive
unit receives. The rate of travel of the pen
across the surface of the tape is determined by
the amount of power supplied to the pen-drive
unit; therefore, the slope of the waveform may
be varied by means of this control.

(2) Under certain conditions the transition

EXTERNAL O
KEYING
OEVICE

216-18)
SIGNAL
FILTER

from one pen position to the other may become
too rapid and it may be desired to artificially
slow down this movement. This is accom-
plished by capacitors 214 and 215. Actually

four values of capacitance are available and are
switched into the circuit with the DISCRIM-
INATOR control (165). This part of the
circuit is especially desirable in preventing
spurious responses from certain types of in-
terferences such as ignition noise, but it should
be used at the lowest possible setting because it
limits the top speed at which the recorder can
operate.

177
ORIVER
TRANS

217
MP.LIMITER!
6SJ7-GT

206
THRESHOLD
CONTROL

INPUT
| [
1 oy
Uy oy
P

DASH DOT

Figure 3. Functional block diagram.
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SECTION 1II
DIFFERENCE BETWEEN MODELS

4. Operational Difference

Recorder BC-1016 is manufactured in only one
model. There is no operational difference be-
tween any equipment.

5. Design Differences

a. Certain circuit changes were made in the
equipment after manufacture of the first sets.
MWO SIG 11-441-1 has been issued to make
all equipment conform with equipment now be-
ing made. The following data give the order
numbers and serial numbers of the obsolete
type circuits. (Check the order and serial
numbers of your set to determine whether it is
the obsolete type; if it is, check circuit to de-
termine whether it has been modified.)

Unit serial No.
1-1289, inclusive
1-319, inclusive
1-444, inclusive

Order No.
14087-Phila-43
14146-Phila—43
15559-Phila—43

Equipment having order numbers and serial
numbers listed above originally was made with
resistor 196 in trigger-tube (219) cathode cir-
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cuit. Resistors 200-2 and 201-2 were not in
circuit. Reference symbol for resistor 200-1
was 200. See schematic diagram in figure 42.

Caution: Tube voltage and resistance read-
ings will not conform with values given on volt-
age and resistance charts unless equipment has
been modified.

b. Substitute wire was used as shown below
on Order No. 15559-Phila—43, Serial Nos. 1 to
200 inclusive.

Per Diagram Substitute
Orange...........ccccceeee... Yellow-ends dipped in
orange paint.
Orange..........cccoooeeeeeoo. Yellow with black tracer.
Red-black tracer........... Red with ends dipped in

black paint.
White-red tracer.......... Red with ends dipped in
white paint.
Brown with ends dipped
in white paint.
White-black tracer..... Black with ends dipped
in white paint.
Blue-yellow tracer....... Yellow with ends dipped
in blue paint.

White-brown tracer....
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a. TEST EQUIPMENT.

Item Description
Tube tester__ _____________ _ _______. Standard emission type.
Voltohmmeters_ . ___________________. Sensitivity of 20,000 ohms per volt, capable of measuring a-c or d-c
voltages from 0 to 500 volts and resistance from 1 ohm to 6 megohms.
Capacitor tester_____________________ Capable of testiné capacitances from 0.01 to 5 mf.
Signal generator _____ _____________. Capable of providing an independent audio output from 0 to 10 volts af
500 and 1000 cps with an impedance from 50 to 200 ohms.
Receiver____________________________ Capable of receiving coded c-w signals, preferably with e-w oscillator
(such as BC-312).
Resistors_______________ e - _.__{ 50,100, and 200 ohms = 1 watt.
b. TooLs
Item Description

Radio repair hand tools. __.
Feelergauge___________ o
Hone_________ . . ___.
Allen head wrench. . = __ . ______ .

Allen head wrench .. __ _  _

Assortment,

0.001 to 0.01 inch.

Small, fine grade.

0.0625"” hex. head, type Nos. 5 and 6.
0.078” hex. head, type No. 8.

.¢. CLEANING EQUIPMENT.

Item

Description

Solvent, Dry-cleaning . __. .
Ammonia. __._ . ___ ______ N
Small flashlight or probing light_. ___
Sandpaper_______ . _______________.
Clean cloths__ __ ___________________
Crocus eloth__ ______________________

Paint brushes___.. .__ __  __ . ___

#000 and #00.
Lint-free.

Assorted small sizes.
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Figure 5. Location of recorder tubes, panel lamps, motor drive asgsembly, and inker assembly.

8. Removal of Tubes

The eight vacuum tubes are removed by open-  socket, rock it gently as you pull. The two
ing the top cover of cabinet and pulling the panel lamps are mounted in holders which clip
tubes from their sockets. If a tube sticks in  to the panel. Detach clips and remove lamps.
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10. Removal of Motor Drive Assembly

a. INITIAL PROCEDURE. (1) Remove chassis
from cabinet by removing the three recessed
head screws at each end of the panel and the
three screws and nuts on the bottom rear of
chassis. Slide chassis from cabinet.

(2) Turn chassis upside down and remove
four small recessed head screws holding bottom
cover to chassis.

(3) Remove two screws at rear of tape
drawer and slide drawer from chassis.

(4) Remove two screws on tape drawer
cover frame and slide cover to the left until it
can be taken out of chassis.

b. MOTOR DRIVE ASSEMBLY REMOVAL PRro-
CEDURE. (1) With chassis bottom side up, use
Allen wrench (0.078” hex. head) to loosen set-
screws in the two tape drive shaft collars (87)
and setscrews in driven wheel hub (84) as
shown in figure 35. Pull tape drive shaft from
assembly as shown in figure 7.

(2) Loosen setscrew holding tape speed con-
trol knob (91) to shaft. Remove knob.

(3) Unscrew the four recessed head screws
(fig. 7) holding motor drive assembly to chassis.

(4) With drive assembly in one hand, un-
serew two screws that hold electrical terminals
to motor. Complete drive assembly can now
be removed from chassis.

11. Cleaning, Inspection, and Lubricat-
ing of Chassis

a. PRELIMINARY CLEANING OF SETS EXPOSED
TO SAND, SILT, OR SALT WATER. (1) If equip-
ment has been submerged or subjected to salt
spray, it is important to remove all traces of
sand or salt from the set. Silt or beach sand
in the equipment often will deposit small
crystals of salt between tube prongs and socket
pins and in small crevices that will short elec-
trical circuits.

(2) If chassis contains sand or silt, or if the
characteristic white salt crystal formation is
visible in the equipment, flush the set thorough-
ly in clean, fresh water. Wipe insulation, tube
sockets, switch contacts, etc., carefully with a
clean rag soaked in fresh water. Place equip-
ment in a drying oven at a temperature not
exceeding 125°F. until it is thoroughly dry.

b. GENERAL CLEANING PROCEDURE. Instruc-
tions in the latest Signal Corps publications on
the general subject of cleaning should be fol-
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lowed. The procedure may be supplemented
by the following steps.

(1) Use jet of clean air to blow out dirt
from inside and top of chassis.

(2) Use screw driver or other sharp tool to
scrape off drops of solder. '

(3) Dampen a clean, lint-free cloth with dry-
cleaning solvent (SD) and wipe equipment free
of oil and grease. A pointed tool wrapped
with a strip of cloth should be used to clean
hard-to-reach points.

(4) All traces of rust or corrosion on metal
parts should be scraped off and finished with
#000 sandpaper.

(56) All traces of fungi should be removed
by scraping and sanding. Materials contain-
ing cellulose, such as insulation, adhesive
cement, wood, and certain plastics are espe-
cially susceptible to fungus growth.

(6) Open dust collector cover and clean ac-
cumulated dirt from brushes.

¢. INSPECTION PROCEDURE. Make a general
visual inspection of chassis in accordance with
customary shop practice. Time often can be
saved in repair of equipment by inspecting for
certain obvious defects before an elaborate
diagnosing program is entered upon. Pay par-

- ticular attention to the following items.

(1) Notice if there are any signs of wax,

- tar, or other insulating material that has

melted and dripped from condensers, trans-
formers, chokes, ete. Such a sign would in-
dicate the part has been overheated and prob-
ably is defective.

(2) Inspect tape guide rollers (134 and 136)
and pressure roller (106) to determine that
each turns freely. If roller will not spin easily,
remove screw holding roller to panel and clean
bearing area with sandpaper.

(3) Inspect wire winding of SLOPE control
(207). If signs of wear are evident, control
should be replaced.

(4) Inspect for loose connections, frayed or
burned insulation, loose screws, and burned or
charred resistors. Examine tube sockets for
broken contacts.

d. BEARING LUBRICATION. Care should be
observed in lubricating parts of the recorder.
In many cases as much harm can be done
by overlubrication as underlubrication. Just
enough Oil, Clock and Watch, should be applied
to part to penetrate bearing. Always wipe off
excess lubricant. Apply a few drops of Clock
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SECTION V
ALIGNMENT PROCEDURE

17. Alignment

Electrical ecircuit of Recorder BC-1016 does
not require alignment. Improper passage of
the signal from one stage to another can only

Google

be caused by defective wiring or parts. There
are no trimmers or other adjustments for the
electrical circuit except the operating controls
on the front panel of the recorder. If re-
corder will not operate properly, see section VI.
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SECTION VI
DETAILED TROUBLE-SHOOTING PROCEDURES

18. Signal Tracing

The audio signal that enters the recorder can-
not be traced through the circuit in the con-

. . . . . 4
ventional signal tracing manner because it is

rectified by Tube JAN 6H6GT (218) and the
signal is in the form of direct-current pulses
through the set. Although the signal itself
cannot be conveniently traced, it is possible to
determine whether the signal is going through
each stage properly by measuring certain tube
pin voltages both with and without an input
signal. The “no signal” and ‘“signal” voltages
measured on each tube will indicate whether
that stage is functioning. If a stage is found
to be defective, see the paragraph covering the
stage under the test in section VIII.

a. PRELIMINARY PROCEDURE. (1) Make set
ready for operation as deseribed in para-
graph 16.

(2) Connect audio signal generator to the
top and bottom input terminals of recorder.
A 1-watt resistor should be shunted between

22 Google

input terminals of recorder to act as a load for
the signal generator. It should be of a value
close to the output impedance of the signal
generator. (If impedance of signal generator
is 100 ohms, the load resistor should be 100
ohms.) .

(3) For “signal” voltage readings, adjust
signal generator for output of approximately
10 volts and frequency of 1000 cycles per
second. For ‘“no signal” voltage readings ad-
just output to 0 voltage or disconnect signal
generator from input terminals.

(4) Make readings between indicated tube
socket pins with a 20,000 ohms per volt
instrument.

(5) SLOPE and THRESHOLD controls on
No. 10. DISCRIMINATOR on 0.

b. SIGNAL AND NO SIGNAL VOLTAGE VALUES
CHART. The chart of average tube voltages
gives correct voltage values between indicated
pins with and without input signal. A varia-
tion of as much as 15 percent in voltage read-
ings can be considered normal.



Grid Cathode Plate
Tube to to to Input
reference No. cathode ground cathode
Signal
Pins Volts Pins Volts Pins Volts No 1.000 cps
signal 10 volts
217 5-gnd 3.6 5-8 188 X
6SJ7-GT 5-gnd 3.2 5-8 210 X
018 8-gnd 0.0 — — X i
6H6-GT 8-gnd 2.0 - — X
1-3 8.1 — — 2-3 84 X
219 1-3 0.0 | - | — 2-3 0 X
6SN7-GT 4-6 04 | - | - 5-6 91 X
4-6 12.0 | - — 5-6 236 X
220_1 5-8 03 | - - 3-8 22 X
6L6-G 5-8 29.5 | — — 3-8 195 X
990_9 5-8 5.6 | - - 3-8 191 X
6L6-G 5-8 86.0 | — — 3-8 210 X
- . - — . X
2203 5-8 87.0 | 3-8 206
6L6-G 5-8 6.2 | — - 3-8 198 X
FRONT OF CHASSIS j
|
TUBE 218 TUBE 219 TUBE 220~
TUBE 221-1
|
|
|
| |
TUBE 2i7 TUBE 220-3 TUBE 220-2 TUBE 221-2
NOTE . READIN(;; MADE UNDER_FOLLOWING CON-D—ITIONS. - - - -
I. TUBES AND INKER ASSEMBLY PLUGGED IN.
2.NO SIGNAL .
3. THRESHOLD AND SLOPE CONTROLS ON 0.
4. 20,000 OHM PER VOLT INSTRUMENT.
S. FILAMENT READINGS BETWEEN PINS AS SHOWN. TL 18102

Figure 20.

Average voltage measurements at tube sockets, Recorder BC-1016.

Google

23



Original from

UNIVERSITY OF CALIFORNIA

Digitized by Google

91b00bh-pd#asn ssadde/6103sninyiey mmm//:diy / paznibip-916009 ‘urewoq dlqnd
€9GGHZEQ TON/L20Z/ARU dIpURY |PY//:d1lY / LIND 0Z:LT ¥1-ZT-GT0OZ UO pajesdusn



SECTION VII
FINAL TESTING

21. General

After repairs have been made and the equip-
ment moistureproofed and fungiproofed, Re-
corder BC-1016 is in operating condition. Any
fundamental malfunctioning should have been
located and repaired in accordance with instruc-
tions in section VI. However, the following
final tests must be conducted to correctly adjust
recorder for optimum performance,

22. Sensitivity

@. Turn MASTER and MOTOR switches ON.

b. Turn THRESHOLD (206) to 10, turn
SLOPE (207) and DISCRIMINATOR (165)
to 0.

c. Set pen at front stop.

d. Attach signal generator to input terminals
as described in paragraph 16a(4). Adjust
signal generator for frequency of 1000 cycles
per second and output of 0.6 volts.

e. Result: TUpon application of signal, pen
should move from front to rear stop.

f. Remedy: If pen does not move, check
'pivot points, pen armature, and friction spring
(figs. 10 and 24) for free movement of pen.

23. Frequency Response Test

a¢. Turn MASTER and MOTOR switches ON.

b. Turn THRESHOLD (206) to 5, turn
SLOPE (207) and DISCRIMINATOR (165)
to 0.

¢. Adjust signal generator for frequency of
1000 cycles per second and an output of just
enough voltage to make pen move from front
to rear stop.

d. Do not change output adjustment of signal
generator but change frequency to 500 cycles
per second.

e. Rotate THRESHOLD control from 0 to 10,
and back again.

f. Result: Pen should move back and forth
between stops.
9. Remedy: If pen does not move easily

Google

back and forth, tubes 220-2 and 220-3 are not
in good condition or pen-actuating unit is out
of adjustment. (See par. 34c.)

24. Speed Indicator Dial Calibration

This test is for the purpose of determining if
speed indicator dial reads the speed with which
the tape is actually passing through the
recorder.

a. Set speed indicator (81) to 35.
b. Mark length of tape into 10-foot section.

¢. Choose convenient reference point such as
anvil or tape drive roll to determine time for
passage of 10 feet of tape.

d. Turn MASTER and MOTOR switches ON.

e. Result: Time for 10-foot length of tape
to run through recorder should be 1714,
seconds +1.

f. Set speed indicator to 5.

g. Result: Time for 10-foot length to pass
reference point should be 120 seconds =+86.

h. Remedy: If both readings are incorrect
by the same amount the dial can be adjusted
by shortening or lengthening the cord that con-
nects dial to motor mounting base. If one
reading is correct and the other in error, it is
necessary to reposition driven disc (85) on
shaft. Loosen setscrew in hub of driven dise
to change position of part. Position disc so
that readings are correct.

25. Drive Tension Adjustment

This test is to determine the pressure of the
driven disc against the drive disc.

a. Turn MASTER and MOTOR switches ON.

b. Adjust tape speed indicator to 25.

¢. Suspend weight of 830 ounces on shaft of
tape drive roller (96) as shown in figure 22.

d. Result: Tape roller should operate at
constant speed.

e. Suspend weight of 44 ounces on shaft of
tape drive roller.
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WIDE LINE-60 WORDS PER MINUTE ,25 FEET PER MINUTE.

_NANVUVLUVUVLAR AN ARV VLU AV

MEDIUM LINE “60 WORDS PER MINUTE, 12 FEET PER MINUTE .

AWV WV ULV ANV UV VUV AWV VUV A AWV ALV VTV

TL 18123

FINE LINE-300 WORDS PER MINUTE, 30 FEET PER MINUTE.
Figure 24. Wide- and fine-line pen recording.

other, remove pen drive unit cover, and reset
the pen drive adjustment screw as shown in
figure 34.

(¢) If ink does not flow evenly, pen may
require honing. (See ¢ below.)

b. HIGH-SPEED, FINE-LINE PEN RECORDING.
(1) Insert fine-line pen and adjust pen swing
for about 13 inch.

(2) Select a high speed signal (more than
300 words per minute) and operate recorder.
(It may be necessary to reduce pivot friction
spring tension for high speed recording.)

(8) Adjust tape speed for about 30 feet per
minute.

(4) Recording on tape should be similar to
figure 24. :

(5) If pen chatters or characters are unsat-
isfactory, recheck mechanical adjustments. If

ink does not flow evenly, pen may require
honing. (See ¢ below.)

¢. PEN HoONING. If pen fails to ink tape
properly even though ink flow is fully estab-
lished, pen point may require honing to shape
its lower end to the form shown in figure 24.

(1) Lower tape anvil so that a small hone
may be slipped between pen point and anvil.

(2) Place hone in position parallel to anvil
writing surface. Move pen back and forth sev-
eral times, at the same time tilting the end of
hone slightly upward, to grind the pen to form
shown in figure 25.

(3) Remove pen from pivot block and set
pen point on hone. Tilt and rotate at the same
time to slightly round the edges. This removes

any slight burr that may be present on the
edges of the pen point.
block.

Replace pen in pivot

1 | CROSS-SECTION OF TAPE
| |
|
o /
i ]
| .J |

CROSS-SECTION OF TAPE \ .
t
——————

Erra===xxxnss sy [

END VIEW
FRONT

Figure 25.

gle

SIDE VIEW

7 Exrrsracs Sy mma e
DIRECTION OF

TAPE TRAVEL END VIEW
BACK

TL 18117

Pen honing.
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SECTION VIII
INDIVIDUAL STAGE AND CIRCUIT REPAIR DATA

27. Power Supply No. 1 (fia. 26)

a. CIRCUIT REPAIR FEATURES. Power Sup-
ply No. 1 is composed essentially of a power
transformer, high-voltage rectifying tube, and
filter choke and capacitors. In addition to
high-voltage output, the transformer has two
5.0-volt filament windings and one 6.3-volt fila-
ment winding. If tube socket voltage or re-
sistance values are incorrect, parts should be
tested individually. See parts list, ¢ below for
correct values. To test capacitors 211-3 and
211-4, each must be disconnected to isolate it
from the circuit.

b. VOLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements
shown in figure 26 are made at the pin con-
nections to the tube socket on the underside
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of chassis. Connect the meter between the
pin and chassis to obtain the reading unless
otherwise indicated. Make test under the fol-
lowing conditions:

(1) Voltage measurements.
ohms per volt voltmeter.

(b) No signal. )

(c) THRESHOLD and SLOPE controls on
10, DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches ON.

(2) Resistance measurements. (a) Remove
tubes and panel lamps.

(b) Disconnect inker assembly plug (189)

(¢) THRESHOLD and SLOPE controls
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches OFF.

(a) Use 20,000
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Power Supply No. 1 circuit schematic and voltage and resistance values.




c. POwWER SuPPLY NoO. 1 PARTS DATA.

sy};:gol Sls&z{‘ (E\?;.D“ Name of part and description Function
164-1___ ___ 379858-8.12 . .. __ SWITCH: bat handle; toggle. DPST. Type | MASTER ON-OFF switch.
20902DN.
164-2__ _ | ___ SWITCH: bat handle; toggle. DPST. Type | Motor and power supply No. 2
20902DN. ON-OFF switch.
68 _ | FUSE: 250 volts; 3 amperes. Type 3AG. For operation on 117-170 volts.
176 ______. 2729608-1_... | TRANSFORMER: power. Primary 117-170- | Supplies high voltage ac to rec-
210-240 volts; 50-60 cycles; 7 ohms. Secon- tifier tube (221-2). Sup-
dary: No. 1-460 volts, ct; 60 ya, 153 ohms plies filament voltage to
total, No. 2-5 volts, 3 amperes, 0.13 ohms, tubes (217), (218), (219),
shielded. No. 3-5 volts, 3 amperes, 0.13 (220-1), (220-2), (220-3),
ohms. No. 4-6.3 volts, c¢t, 4 amperes, 0.18 (221-1), (221-2). Functions
ohms total. Type 3697C. as auto-transformer to fur-
nish 117 volts to (64) and
(175) when on 170-210-240
volt operation.
180_________ 3C325-2. . CHOKE: filter; 20 henry at 50 ma; 361 ohms. | Power supply (221-2).
Type 3739A.
185 RECEPTACLE: flush mounting; male; steel | A-c input for a-¢ power cord.
shell; parkerized. Type 61M10.
188 _________ 37Z9825-76. . SWITCH: enclosed rotary; 4-position; non- | Switches transformer tap to
shorting; engraved 117, 170, 210, 240. Type match line voltage.
36.
211-3. | . CAPACITOR: fixed; oil-filled; 4 mf 450%, { Power supply, filter for tube
—5%; 600 vdew. Type TLAD. (221-2).
2114 | ___ CAPACITOR: fixed, oil-filled; 4 mf, +50%, | Power supply, filter for tube
—5%; 600 vdew. Type TLAD. (221-2).
213________ 3DA60-3___ CAPACITOR: fixed; paper tubular oil-filled; | A-c line bypass.
0 0.06 mf 4+15%, —5%; 600 vdew. Type TVC.
21-2 .
________________ __| TUBE: 5U4G; full-wave rectifier. Power supply.

28. Power Supply No. 2 (fig. 27)

a. CiRcUIT REPAIR FEATURES. Power supply
No. 2 consists essentially of a power trans-
former, high-voltage rectifying tube, and filter
choke and capacitors. The transformer sup-
plies only high plate voltage and operates only
when the MOTOR switch is ON. If tube socket
voltage or resistance values are incorrect, parts
should be tested individually. See parts list,
¢ below, for correct values. To test capacitors
211-1 and 211-2, each must be disconnected to
isolate it from the circuit.

b. VOLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements
shown in figure 27 are made at the pin connec-
tions to the tube socket on the underside of
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chassis. Connect the meter between the pin
and chassis to obtain the reading unless other-
wise indicated. Make test under the following
conditions:

(1) Voltage measurements.
ohms per volt voltmeter.

(b) No signal.

(c) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches ON.

(2) Resistance measurements. (a) Remove
tubes and panel lamps.

(b) Disconnect inker assembly plug (189).

(¢c) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches OFF.

(a) Use 20,000

31



TO TRIGGER

179
10 102
MASTER ha
SWITCH
T0 8
MOTOR - — 175
SWITCH
: L}
[
. —
| —— 2 —— 21]-| w—hm 2i-2
221-1 F 4MF F aMF
JAN-5U4-G
4 POWER RECTIFIER ¥2
!
MOTOR
TO TRANS B~
176 SHIELD =
NOTE: =lr: IS SYMBOL FOR FIXED CAPACITOR.
r S5A.C.
TL 18109
Figure 27. Power Supply No. 2 circuit schematic and voltage and resistance values.

¢. POWER SUPPLY No. 2 PARTS DATA.

syﬁ)egol S’sgt!:)?:i; ‘i?g.ps Name of part and description Function

176 ______ 279612.21_______. TRANSFORMER: power; primary; 117 volts, | Supplies high voltage ac to rec-
50-60 cycle, 12.8 ohms; secondary: 510 volts, tifier tube (221-1).
ct, 100 ma, 123 ohms total. Type A3698D.

179 _______ 3C325-1_________ CHOKE: filter; 6 henry at 100 ma; 102 ohms. | Power supply (221-1).
Type 3740A.

187 | SOCKET: tube; 6-prong. Type M1P6TM. Provides1 for electronic motor

control.

211-1_______ 3DB4-23________ CAPACITOR: fixed; oil-filled; 4.0 m{ 4+50%, | Power supply, filter, tube
—5%; 600 vdew. Type TLAD. (221-1).

211-2_______ 3DB4-23________ CAPACITOR: fixed; oil-filled; 4.0 mf 450%, | Power supply, filter, tube
—5%; 600 vdew. Type TLAD. (221-1).

221-1______ B ___... | TUBE: 5U4G; full-wave rectifier. Power supply.
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29. Amplifier-Limiter Stage (fig. 28)

a. CIRCUIT REPAIR FEATURES. The ampli-
fier-limiter circuit either amplifies or limits the
input audio frequency. If tube socket voltage
or resistance values are incorrect, parts should
be tested individually. See parts list, ¢ below
for correct values. To test parts 178, 206, and
210 each must be disconnected to isolate it from
the circuit.

b. VOLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements
shown in figure 28 are made at the pin con-
nections to the tube socket on the underside of
chassis, Connect the meter between the pin
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and chassis to obtain the reading unless other-
wise indicated. Make test under the following
conditions:

(1) Voltage measurements.
ohms per volt voltmeter.

(b) No signal.

(¢) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches ON.

(2) Resistance measurements. (a) Remove
tubes and panel lamps.

(b) Disconnect inker assembly plug (189).

(c) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches OFF.

(a) Use 20,000
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Figure 28. Amplifier-limiter circuit schematic and voltage and resistance values.




¢. AMPLIFIER-LIMITER STAGE PARTS DATA.

sy}}x:elgol Slggz}‘ %’;‘"3 Name of part and description Function

170 | __ JACK; open circuit type; shank 3-32 thread. | For headphone monitoring.
Type 1324.

18 229631.36______. TRANSFORMER: input; primary to secon- | Provides inductive coupling be-
dary ratio 1/10. Primary: ct 30 ohms to- tween signal input end grid
tal; secondary: 1,401 ohms. Type 3699D. of amplifier-limiter tube.

182 . STRIP: terminal; 3 screw terminals. Type | Bakelite. Provides for input
3-560. connections.

193 __ .. 374525  ___ ____ RESISTOR: insulated carbon; 1,000 ohms | Cathode bias tube (217),
*+10%; % watt. Type MBle.

194____ _ __ | 3245629 __ . __ RESISTOR: insulated carbon; 10,000 ohms | Decoupling resistor in tube
*+10%; % watt. Type MB.. (217) plate and screen sup-

ply.

199 . 3Z26712-3_ _____ RESISTOR: insulated carbon; 120,000 ohms | Screen grid of tube (217).
*+10%, % watt. Type MB34.

200-1______. 3Z4533__ _______ RESISTOR: insulated carbon; 0.5 meg. =£10%;| Current limiting resistor grid
% watt. Type MBl.. of tube (217).

204 ______. 3Z6500-4_____ . RESISTOR: insulated carbon; 5,000 ohms | Plate resistor of tube (217).
+5%; % watt. Type MBls. '

206 .. ___ 27272713 _____ POTENTIOMETER: carbon, audio taper; | Threshold control.

500,000 ohms *109%. Type 37TW.

210 _ . ___._ 3DB1.6100D.____ | CAPACITOR: fixed; oil-filled; 1 mf, -+50% | Plate and screen grid bypass
—5%; 600 vdew. Type DYRT. of tube (217).

a7 | TUBE: 6SJ7GT; triple grid. Amplifier and limiter.

30. Signal-Rectifier Stage (fig. 29)

a. CIRcUIT REPAIR FEATURES. The signal-
rectifier circuit changes the signal from alter-
nating to direct current. If tube socket volt-
ages or resistance values are incorrect, parts
should be tested individually. See parts list,
¢ below for correct values. To test parts 177,
212, and 216 each must be disconnected to
isolate it from the circuit.

b. VOLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements
shown in figure 30 are made at the pin connec-
tions to the tube socket on the underside of the
chassis. Connect the meter between the pin
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and chassis to obtain the reading unless other-
wise indicated. Make test under following
conditions.

(1) Voltage measurements.
ohms per volt voltmeter.

(b) No signal.

(¢) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0

(d) MASTER and MOTOR switches ON.

(2) Resistance measurements. (a) Remove
tubes and panel lights.

(b) Disconnect inker assembly plug (189).

(¢) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches OFF.

(a) Use 20,000
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Figure 29. Signal-rectifier circuit schematic and voltage and resistance values.
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¢. SIGNAL-RECTIFIER STAGE PARTS DATA.

|
Ret N ;
ol | ctock No. Name of part and description Function

177 .. . | 229633.3_. ---.| TRANSFORMER: driver; primary to secon- | Couples limiter tube (217) to
dary ratio % ; primary: 313 ohms; secon- signal rectifier tube (218).
dary; ct, 488.5 ohms total.

212 . ____| 3DA10-156______ CAPACITOR: fixed; paper tubular; oil-filled; | Coupling, tube (212) to trans-
0.01 mf 4159, —59%; 600 vdew. Type TVC. former (177).

216.________| 3DA20-68_______ CAPACITOR: fixed; oil-filled; paper tubular; | Signal filter.
0.02 mf +15%, —5%; 600 vdew. Type TVC.

218 . TUBE: 6H6GT; twin diode. Signal rectifier.

31. Trigger Stage (fig. 30)

a. CIRCUIT REPAIR FEATURES. The trigger
circuit squares the corners of the d-c¢ voltage
waveform. If tube socket voltage or resist-
ance values are incorrect, test parts individual-
ly. See parts list, ¢ below for correct values.
To test parts 197, 201-1, and 203 each must be
disconnecked to isolate it from circuit.

b. VOLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements
shown in figure 30 are made at the pin connec-
tions to the tube socket on the underside of the
chassis. Connect the meter between the pin
and chassis to obtain the reading unless other-
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wise indicated. Make test under following
conditions.

(1) Voltage measurements. (a) Use 20,000
ohms per volt voltmeter.

(b) No signal.

(¢) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches ON.

(2) Resistance measurements. (a) Remove
tubes and panel lights.

(b) Disconnect inker assembly plug (189).

(¢) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches OFF.
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Figure 80. Trigger circuit schematic and voltage and resistance values.
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¢. TRIGGER STAGE PARTS DATA.

Signal Corps

symbol ctock No. Name of part and description Function
181 _____ 3C325-3_ __._____ CHOKE: signal; 4 henry at 35 ma dc; 247.5 | Removes signal frequency from
ohms. Type 3701D. output of (218).
186 . STRIP: terminal; 2-screw. Type 2-50. Provides for key connections.
192 _____.__. 3724524 _________ RESISTOR: insulated carbon; 500 ohms | Protects tube (219) from over-
*10%; 3% watt. Type MBz. load when .key terminals
(186) are used.
195, ____ 324476__________ RESISTOR: insulated carbon, 20,000 ohms | Grid resistor. First section of
*+5%; % watt. Type MB%. tube (219).
196________. 3Z6641E5.___ __ | RESISTOR: insulated carbon, 41,600 ohms | Signal voltage divider, output
+5%: % watt. Type MB?%. of tube (219).
197 _______ 2C4197/46____ RESISTOR: insulated carbon; 50,000 ohms | Signal voltage divider, output
+5%; Y% watt. Type MB%. of tube (219).
201-1..__ . 3Z26110-5 _____. RESISTOR: insulated carbon; 1,100 ohms | Cathode bias, first section of
*+5%; 1 watt. Type MBI. tube (219).
202 _______ s 326612-3________ RESISTOR: insulated carbon; 12,000 ohms | Reduces plate voltage to tube
+10%; 1 watt. Type MBIL. l(211)9). (2 resistors in paral-
el.
203 _______ 326620-5________ | RESISTOR: insulated carbon; 20,000 ohms | Cathode bias, second section of
*5%; 1 watt. Type MBI. tube (219). (2 resistors
wired in parallel.)
2050 ______ 3726640-1________ RESISTOR: insulated carbon; 40,000 ohms | Combined grid and plate resis-
*+5%; % watt. Type MBle. tor for direct coupled sec-
tions of tube (219).
219 _ . ______ TUBE: 6SN7GT; twin triode. Trigger.
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32. Bridge Stage (fig. 31)

a. CIRCUIT REFAIR FEATURES. The bridge
circuit amplifies the d-c¢ pulses and in associa-
tion with the pen-amplifying stage drives the
pen-actuating mechanism. If tube socket volt-
age or resistance values are incorrect, test parts
individually. See parts list, ¢ below for cor-
rect values. To test parts 198-1, 198-2, and
201-2 each must be disconnected to isolate it
from circuit. Resistors 208-1, 208-2, 208-3,
and 2084 are cased together and may be tested
by disconnecting each end of resistor and meas-
uring total resistance.

b. VOLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements
shown in figure 31 are made at the pin con-
nections to the tube socket on the underside of

c. BRIDGE STAGE PARTS DATA.

chassis. Connect the meter between the pin
and chassis to obtain the reading unless other-
wise indicated. Make test under following
conditions.

(1) Voltage measurements.
ohms per volt voltmeter.

(b) No signal.

(¢) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches ON.

(2) Resistance measurements. (a) Remove
tubes and panel lights.

(b) Disconnect inker assembly plug (189).

(¢} THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches OFF.

(a) Use 20,000

sy}lgflgol Sift'(‘)i}‘ (Ijqo;"ps of part and description Function

198-1__ ___ . 3Z26675-4________ RESISTOR: insulated carbon; 75,000 ohms | Grid resistor of tube (220-3).
*+5%; Y% watt. Type MB%.

198-2. . [ _______. ____ __; RESISTOR: insulated carbon; 75,000 ohms | Grid resistor of tube (220-2).
+5%; % watt. Type MB%.

200-2_______ 3Z4533_____ ____| RESISTOR: insulated carbon; 500,000 ohms | Current limiting resistor grid
*+10%; % watt. Type MB. of tube (217).

201-2____ __ 376110-5____ ___| RESISTOR: insulated carbon; 1,100 ohms | Cathode bias for first section
*+5%; 1 watt. Type MBI of tube (219). (2 resistors

in parallel.)

208-1__ 376620-79 ______| RESISTOR: metal clad; wire-wound; 1,250 | Cathode bias for tube (220-1).
ohms *b%; 4 watts. Cased with 208-2,
208-3; 208-4. Type MMR.

208-2__ . .. el RESISTOR: metal clad; wire-wound; 4,000 | Bridge circuit arm.
ohms =*5%; 7 watts. Cased with 208-1,
208-3, 208-4.

208-3_ | ___ RESISTOR: metal clad; wire-wound; 3,000 | Bridge circuit arm.
ohms *5%; 6 watts. Cased with 208-1,
208-2, 208-4.

208-4_ | . RESISTOR: metal clad; wire-wound; 20,000 | Bridge circuit arm.
ohms =*5%; 4 watts. Cased with 208-1,
208-2, 208-3.

220-1__ . | ...| TUBE: 6L6G; beam power amplifier. Bridge arm and pen drive

amplifier.
40
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Figure 21. Bridge circuit schematic and voltage and resistance values.
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33. Pen-Amplifying Stage (fig. 32)-

a. CIRcUIT REPAIR FEATURES. The pen-am-
plifying circuit consists of two tubes (220-2
and 220-3) in push pull which in association
with the bridge circuit amplifies the d-c pulses
and drives the pen-actuating mechanism. If
tube socket voltage or resistance values are in-
correct, test parts individually. See parts list,
¢ below for correct values.

b. VOLTAGE AND RESISTANCE MEASUREMENTS.
The voltage and resistance measurements
shown in figure 32 are made at the pin con-
nections to the tube socket on the underside of
chassis. Connect the meter between the pin
and chassis to obtain the reading unless other-

¢. PEN DRIVING AMPLIFIER STAGE PARTS DATA.

wise indicated. Make test under following
conditions.

(1) Voltage measurements.
ohms per volt voltmeter.

(b) No signal.

(¢) THRESHOLD and SLOPE controls on
10. DISCRIMINATOR on 0.

(d) MASTER and MOTOR switches ON.

(2) Resistance measurements. (a) Remove
tubes and panel lights.

(b) Disconnect inker assembly plug (189).
(¢) THRESHOLD and SLOPE controls on

10. DISCRIMINATOR on 0.
(d) MASTER and MOTOR switches OFF.

(a) Use 20,000

sy}xlneéol Slg&fé{( (;?;.ps Name of part and description Function
165.. . ..__| 329825-62.22 | SWITCH: rotary; 5-position. Type 250568-63. | Discriminator control. Shunts
capacitors from plate (220-
1) to ground.
189 . | . o ____. PLUG: 3-prong; female. Type 203F. Provides for electrical connec-
tions to pen drive assembly.
207_________ 27Z7279-7_ _ ______ POTENTIOMETER: 25 watts; wire-wound; | Slope control.
linear taper; 1,100 ohms =*10%. Type
PW25.
209 ________ 37Z6050-78_______ RESISTOR: metal clad; wire-wound; 600 [ Cathode bias, tubes (220-2).
ohms *10%; 10 watts. Type MMR. (220-3).
214_______ . 3DA500-100. ___| CAPACITOR: fixed; dual;- oil-filled; 0.5 x | Discriminator circuit, plate
(1)).2YRn'}f +20%, —10%; 600 vdcw. Type tube (220-1).
215 _______ 3DA100-155 ____|{ CAPACITOR: fixed, dual; oil-filled; 0.10 x 0.05 | Diseriminator circuit, plate
mf +20%, —10%; 600 vdcw. Type DYRT. tube (220-1).
220-2. _____ N, TUBE: 6L6G; beam power amplifier. Briil%e arm and pen drive am-
plifier.
220-3 . o TUBE: 6L6G; beam power amplifier. Bri?‘%e arm and pen drive am-
plifier.
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Figure 82. Pen-amplifier circuit schematic and voltage and resistance values.
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34. Inker Assembly (fig. 33)

a. REPAIR FEATURES.
consists essentially of an electromagnetic coil,
pen armature, mechanical linkage, tape rollers,
It translates the electrical impulses

and pen.

62 6! 28 27 46 43

The inker assembly

parts.

Inker assembly outline drawing.

Figure 33.

b. INKER ASSEMBLY PARTS DATA.

from the pen-amplifying tubes to the mechani-
cal recording action of the pen.
worn or broken, see parts list, b below for cor-
rect dimensions and materials to fabricate new

If parts are

L

56

25 26

Wu

syl;]ebtol Slsgtl:)?:{i C\?;P” Name of part and description Function
3 S BARREL: ink cup; brass; nickel-plt; cylindri- | Contains ink supply.
cal; 2.0 diam x 2.188.
N ROLLER: ink pump; brass; nickel-plt; cylin- | Compresses ink hose (57) and
drical 0.562 OD x 0.484 ID x 0.175. controls flow of ink.
F S P CAM AND SHAFT: ink pump; brass; nickel-| Actuates ink pump roller (2).
plt; cam; 0.480 diam x 0.175; shaft: 0.1875
diam x 0.875.
- S [ BEARING: control plate; brass; nickel-plt; | Provides bearing for ink pump
1.375 OD x 0.19 ID x 0.093. cam shaft (3), and mount-
ing for ON-OFF locating
spring (6).
5 | WASHER: lock; bronze; nickel-plt; No. 3. [ Used on serews securing ON-
Type 1903. OFF locating spring to con-
trol plate (4).
6 | SPRING: ON-OFF locating; phosphor-bronze; | Locates position of ON-OFF
. nickel-plt; semicir; 1.26 OD x 0.874 ID x knob (7).
0.015 flat strip.
(U I KNOB: ON-OFF; brass; nickel-plt; 2.0 diam | Controls and indicates position
x 0.628 engraved. of ink pump.
8 | COVER: ink cup; brass; nickel-plt; 2.15 OD x [ Covers top of ink cup barrel
2.06 TD x 0.63. 1).
¢ S R WASHER: gasket retainer; brass; nickel-plt; | Holds gasket in place in ink
1.80 OD x 0.38 ID x 0.05. cup cover (8).
10 | o NUT: 3-32 hex. x 342 brass; nickel-plt. .____ Secures gasket (11) and gas-
ket retainer washer to ink
cup cover (8).
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n orps .
sy}:uelgol ngm*é:‘ %;‘P Name of part and description Function

11 ... ____. 4A1953/G2______ GASKET: ink cup cover; “Hycar”; 2.060 | Providing ink seal for ink cup
OD x 0.400 ID x 0.030. cover (8).

12 o KNOB: ink cup cover; brass; nickel-plt; | Provides for tightening or
knurled; 0.87 OD x 0.66; tapped for 8-32 loosening of ink cup cover
screw. (8).

13 | B};%glé(ET: ink cup; brass; nickel-plt; 2.0 x | Mounts ink cup on panel (15).
14 SPRING: ink cup positioning; phosphor- | Holds ink cup at desired level.
bronze; nickel-plt; 0.3756 x 0.016 x 1.50.

15 | PANEL: inker; brass; nickel-plt; 4.376 x | Mounts inker parts.

0.126 x 8.0.

16 | EYELET: brass; nickel-plt, barrel: 0.105 OD. | Secures ink ecup positioning

Flange: 0.2” OD. Type 751. spring (14) to ink cup
bracket (13).

17 S B ARM AND FITTING: pen adjusting; brass; | Provides for pen adjustment.
nickel-plt; 0.50 x 0.314 x 1.34. Fitting
threaded for 8-40 screw.

18 | WASHER: fiber; 3% OD; No. 8_______________ Used on pen drive mounting

» screws.

19 NUT: acorn; brass; black oxidized; %4g x 8-32. | Secures pen drive cover (8).

20 . | DRIVE UNIT: pen, electromagnetic; pole | Drives pen arm.
pieces and yoke; soft iron parkerized. Mag-
nets: Alnico. 1.75 x 1.63 x 2.44. Coil: 300
ohm, ct with 3-terminal male connector
Type “B»,

21 . ___ 4A1953/P8______ PEN: wide line_ _________ For wide line recording.

22 . ______. 4A1953/P7______ PEN: medium line For medium line recording.

23 . __ _ 4A1953/P6______ PEN: fine line______________________________ For fine line recording.

24 _ __._ | 4A1953/S6_____ --| SCREW: pen adjusting; front; brass; nickel- | Regulates pen stroke.
plt; 0.164 diam x 1.062 with knurled head
0.3756 diam; 8-40 thread.

25 L BALL: steel; %; grade “A”_________________ Holds adjusting arm (17) in

desired position.

26 e SPRING: pen adjusting arm; steel music wire, | Forces ball (25) into dimple
zinc]-{plt. 0.125 diam x 0.250 x 0.016 diam on adjusting arm (17).
stock.

27 o SPRING: pen stop; steel; nickel-plt; 0.30 | Holds rear pen adjusting screw
diam x 0.88 x 0.032 stock. (28) at desired setting.

28 ___ . | 4A1953/S85___ SCREW AND WHEEL: pen adjusting rear; | Regulates pen stroke.
brass; nickel-plt. Screw: 0.1656 diam x 1.155;

3-2450 thread. Wheel: knurled 0.876 diam x

20 __ ____ | 4A1953/P9_____ ANVIL: tape; stainless steel; U-shaped; 0.75 x | Provides smooth recording sur-
0.59 x 1.439 x 0.063 stock. face. )

30 | BRACKET AND FITTING: anvil mounting; { Mounts tape anvil (29).
brass; nickel-plt. Bracket: 1.566 x 0.184
diam x -3.0. Fitting: 0.376 diam x 0.324,
tapped for 840 screw. . .

31 - e SLIDE: anvil adjusting; brass; nickel-plt; | For anvil adjustment.

1.439 x 1.187 diam x 1.55. .

32 . | . EYELET: brass; nickel-plt; % OD x 3¢. | Secures anvil (29) and adjust-

Type AbBT. ing slide (31) to anvil mount-
ing bracket (30).

3 .| SCREW: anvil adjusting; brass; nickel-plt; | Regulates height of anvil (29).
0.164 diam x 1.425 with knurled head 0.375
diam; 8-40 thread. :

34 | WASHER: spring; phosphor bronze; nickel- | Used on anvil adjusting screw
plt: 8¢ OD 7%4¢ ID x 0.013. Type 3700-3. (33). .

3% . | BLOCK : pen mounting; brass; nickel-plt; 1.0 x | Mounts pivot block (38).

0.50 diam x 1.688. . .

36 . .| .. SPRING: pivot friction; beryllium copper; sil- | Provides for friction adjust-
ver-plt; 0.50 x 0.340 diam x 0.625 x 0.0126 ment between pivot block
stock. and pen mounting block.

37 . 4A1953/S4_ SCREW: pen pivot; beryllium copper; 0.125 | Provides pivot adjustment.
diam x 0.50; pointed at one end. .

6L3105-40_ ____ NUT: pivot screw; brass; nickel-plt; %e x | Locks pen pivot screw (37).
5-40 thread. .

38 ______. 4A1953/B5_____. BLOCK: pivot assembly; monel metal; 0.312 x | Pivots pen arm.

0.281 diam x 0.484. Tapped for 10-40 thread. . .

39 FITTING: ink hose; monel metal; flange diam | Connects ink hose to pivot
0.250 x 0.561, 10-40 thread. block.

40 _________ e GASKET: pen; 0.335; No. 12 transflex tubing.

Seals pen inside pivot block
(38).
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Ref

Signal Corps

symbol B ek No. Name of part and description Function
41 SHAFT: plain tape roller; steel; nickel-plt; | Mounts plain tape roller (42).
0.662 diam x 1.260, tapped at both ends for
8-32 thread.
2 o\ ROLLER: plain tape; brass; nickel-plt; 0.562 | Receives tape from anvil (29).
OD x 0.219 ID x 0.75. -
43 SHAFT: adjustable tape roller; steel; nickel- | Mounts adjustable roller (44).
plt; 0.562 diam x 1.437, tapped at large end
for 8-32 and at small end for 840 thread.
4 | ROLLER: adjustable tape; brass; nickel-plt; | Positions tape on anvil (29).
0.562 OD x 0.282 ID x 0.625.
a5 ] BUSHING: adjustable tape roller; steel; [ Allows adjustable roller (44)
nickel-plt; 0.562 diam x 0.744. to slide freely on shaft (43).
46 _____ | -—--] SPRING: adjustable tape roller; steel wire; | Takes up roller and play.
nickel-plt; 0.406 diam x 0.875 x 0.032 stock.
47 | o COLLAR: adjustable tape roller; brass; nickel- | Permits adjustable tape roller
plt; 0.562 OD x 0.219 ID x 0.442. (44) to turn.
48 R B SCREW: tape roller adjusting; brass; nickel- | Positions,adjustable tape roller
plt; 0.562 diam x 0.937; knurled head; 8-40 (44).
thread.
49 .| - -——-| WASHER: pen adjusting arm; brass; nickel- | Secures pen adjusting arm
plt; 0.625 OD x 0.17 ID x 0.156. (17).
50 ~ ————- ---| ANGLE: inker cover guide; steel; nickel-plt; | Positions inker cover (52).
0.34 x 0.50 diam x 1.5 x 0.036 stock.
51 . __ .. e HALF-HINGE: inker panel; steel; nickel-plt; | Hinges inker cover (52) to
2.8 x 0.186 diam x 0.467. panel (15).
2 | -| COVER: inker and hardware; steel; parker- | Encloses inker unit.
ized; wrinkle enamel; 4.375 x 2.5 diam x 8.0.
63 .. WINDOW: inker cover; ethocel; 2.43 x 4.31 x | Permits inspection of pen op-
0.021 stock. eration.
54 _ | PLATE: latch striker; steel; nickel-plt; 0.563 x | Latches inker cover (52).
0.665 x 0.030 stock.
55 S COVER: pen drive unit; brass; black enamel; | Incloses pen drive unit (20).
2.0 x 2.0 x 2.63 x 0.016 stock.
66 . | STOP: pen, viscoloid; 0.094 diam x 0.188. Cushions pen adjusting screws
(24) and (28).
57 . —.__.| 4A1953/B7T______ HOSE: ink; transflex tubing; No. 14; 7.50 | Carries ink from ink cup to
long. L . pivot block hose fitting (39).
58 __. 4A1953/T7T______ BRACE: Tape anvil adjusting; brass; nickel- | Connects tape anvil (29) to ad-
plt; U-shaped; 0.376 diam x 1.062 x 1.311 x justing screw (33).
0.064 stock.
59 | WASHER: brass; nickel-plt; 0.281 OD x 0.119 | Used on anvil adjusting screw
ID x 0.025. (33).
60 . .. NUT: pen adjusting; brass; nickel-plt; | Locks pen adjusting screw
knurled; 0.50 diam x 0.110; tapped for 8-40 (24).
screw.
61 | ] WASHER: “0” phosphor-bronze; nickel-plt; | Fastens adjusting screw (33)
0.25 OD x 0.074 ID x 0.025. to anvil brace (H68) and
fastens spring collar (62) on
rear adjusting screw (28).
62 . | COLLAR: rear pen adjusting screw; brass; | Used on rear adjusting screw
nickel-plt; 0.30 x 0.111 TD x 0.110. (28).
63 | WASHER: spring; spring bronze; nickel-plt; | Provides friction mounting for
0.438 OD x 0.1566 ID x 0.016 stock. anvil adjusting slide (31).
46
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¢. REPLACEMENT OF INKER ASSEMBLY PARTS.
(1) Replacement of electromagnetic coil (20).

(a) Removal.

(b)

(¢)

1.
2.

Remove cover from pen drive unit.

Unsolder copper link from armature
of pen drive unit.

Remove ink cup from bracket.

Remove ink cup bracket (13) e
posing one of the three screws hold-
ing drive unit to panel.

Remove the three drive unit mount-

ing screws and remove coil from

inker panel.

Reassembly.

1.
2.

Mount new coil on inker panel.

Screw up pen stops to hold pen and
pivot block firmly and parallel to
panel.

Shunt across poles of pen drive unit
with soft iron bar so that drive arm
assumes a center position. This may
also be accomplished by inserting a
shim between armature and coil.

. Set adjusting screw on top side of

drive unit so that screw slot is parallel
to panel. (See fig. 34.)
Resolder link to drive arm, using

just enough solder to fill completely
the slit in the link.

Pen drive adjustment.

1.

2.
3.

Remove shunt from magnetic poles
of pen drive.

Replace ink assembly.

Connect recorder to signal input and
thread tape.

Google

4.

With SLOPE control at zero, and pen
stops set for 3{¢- to 14-inch swing,
operate the recorder.

5. Turn pen drive adjustment serew (fig.

34) first to left, then to right, so that
pen will travel first along one edge,
then along the other.

Set screw so that pen is midway be-
tween these two positions.

Note. This adjustment becomes more critical as re-
cording speed increases.

(2) Replacement of pivot block.
1.

2.
3.

(a) Removal.

Remove pen, pen pivot screws (37),
and ink tube from pivot block.

Remove pen drive unit cover.

Unsolder link from drive unit ar-
mature.

(b) Reassembly.

1.

2.

3.

Renew pivot block assembly, exer-
cising care not to bend copper link.
Replace pen, pivot screws, and ink
hose.

Reset pivot screws to allow pivot
block to move freely but without up
and down movement. (If points of
pivot screws are worn, replace them.)

If new pivot secrews have been in-
stalled, swing pen arm back and forth
to “seat” pivot in block. Then re-
check adjustments and reset if there
is any vertical movement. Retighten
lock nuts securely after making ad-
justment.

. Resolder link to armature as outlined

in ¢(1) (b) above.
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Figure 3. Pen drive unit.

35. Motor Drive Assembly (fig. 35)

a. REPAIR FEATURES. The motor drive as- dimensions, materials, and finish of each part
sembly includes the motor and variable speed in the motor drive zf.ssembly . See ¢ below for
mechanism for driving the roll that pulls the procedure of replacing motor and other parts

. of assembly. If motor will not operate with
tape through the recorder. Maintenance of the application of 110 volts a-c to the terminals

this unit should include the repair or replace- it should be replaced. If the gear reduction
ment of all defective parts. If parts are worn  ynit of the motor is defective the entire motor
or broken see parts list, b below which give should be replaced as a unit,

48
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‘:yr}]:lgol s’f&‘)‘;i{ CI\:?;.DS Name of part and description Function

80__ | . SUPPORT: indicator dial; steel; parkerized; | Mounts indicator dial (81).
stained; 1.5 x 0.50 x 1.b.

81 | ___. DIAL: indicator; white cellulose acetate; 0.81 x | Indicates tape speed.

5.14 x 0.020.

82 _ | ____. SPRING: indicator dial; steel; zinc-plt; 0.312 | Provides dial cord take-up ten-
diam x 0.937 x 0.027 stock. sion.

8 | ___ WASHER: lock; steel; parkerized; internal | Used on driven wheel assem-
tooth; 54 OD x 0.50. Type 1224-2, bly, and used on toggle

switches,

84 | HUB: driven wheel; steel; parkerized; stained; | Provides bearing for driven
0.750 OD x 0.314 ID x 0.75. One end threaded wheel assembly.

15/32-32.

85 ] DISC: driven wheel; steel; parkerized and | Supports neoprene ring (97).
stair]led; 2.312 OD x 0.470 ID x 0.184 x 0.059
stock.

86 __ |\ __ SHAFT AND SLEEVE: tape drive; steel; | Mounts driven wheel assembly
parkerized; oiled; 0.437 diam x 5.343. One and tape puller roll (96).
end threaded 10-32.

87 COLLAR: tape drive shaft; steel; parkerized | Positions tape drive shaft (86).
and stained; 0.562 OD x 0.315 ID x 0.250.

Tapped for 8-32 set screw.

88 . | ___] BRACKET: anchoring dial cord; steel; parker- | Provides anchor for dial cord
ized; stained; 0.719 x 1.68 x 0.3756 x 0.036 on motor mounting base.
stock.

89 | . BRACKET: terminal mounting block; steel; | Supports terminal block.
parkerized; stained; L-shaped; 1.125 x 0.875
diam x 2.0 x 0.032 stock.

90 | __, COLLAR: drive tension adjustment; steel; par- | Provides guide for tension
kerized; stained; 0.625 diam x 0.250 with spring.

0.250 diam hole in flanged end.

91 . _ L ___ KNOB: tape speed control; disc; steel, parker- | Turns tape speed control screw.
ized, wrinkle enamel; handle: (117) Bakelite;
2.15 diam x 1.44 diam, including handle
and hub.

92 _______. 4A1953/C5 _____. CORD: dial; linen cable; 6.0 long. Moves dial to indicate tape

speed.

93 FAN: ventilating; steel; parkerized; stained; | Provides forced circulation of
four blades; 3.0 diam x 0.56 x 0.024 stock. air inside of cabinet.

94 _ NUT: hex; steel; parkerized; 156/32-32 thread; | Fastens driven wheel discs to-
0.125 long. gether,

9___ WASHER: tape drive roll; steel; parkerized; | Supports tape drive roll (96).
0.94 OD x 0.25 ID x 0.062.

96___ ______ 4A1953/R56______ ROLL: tape drive; gum rubber; 1.0 diam x | Pulls paper tape.

0.50; 0.25 hole. Type K88.

97_ ___| 4A1953/R7_____. RING: driven; Neoprene; 2.375 OD x 0.250 | Provides contact with friction
round stock. drive dise (72).

98 .__ AU . __—————_| NUT: acorn; brass; black; nickel-plt; 10-32 | Secures tape drive roll (96).
thread; 0.375 long.

9. . . | BLOCK: terminal; molded bakelite; 0.50 x | Provides electrical connection
1.125 x 2.125. Type 2-141, to motor (64).

100 S SCREW : drive tension adjusting; steel; parker- | Varies compression of drive
ized; 1%4-20 thread; 1.0 long. tension spring (101).

101 . __|.. _ oo _| SPRING: drive tension; steel; zinc-plt; 0.44 | Provides tension for friction
diam x 2.0 x 0.047 stock. drive.

151 _ o __] LUG: solder; brass; tin-plt; 0.31 x 0.81; size 6. | Various electrical connections
Type 2107. to chassis.

¢. DISASSEMBLY AND REPAIR OF MOTOR DRIVE
(1) Disassembly.
head wrench (0.078-inch head) loosen three set
screws holding motor mounting base rods (71)
in each end plate (66 and 67).
then be removed and tape speed control screw
(73) and nut (74) may be taken out.

ASSEMBLY.

place motor, remove four

mounting base (70) and unsolder leads from
motor to terminal block (99).

(2) Motor unit disassembly.
screw in fan hub and remove fan from shaft.

50
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With an Allen
from housing.

End plates can

To re-

screws in motor  fig. 36.)

(a) Loosen set

(d) Pull motor armature from motor.

(b) Remove four screws holding end of motor
(fan end) to motor housing. Pull motor end

(¢) Remove three screws holding gear reduc-
tion unit to motor housing.

(See

(e) To inspect bearings, remove bearing
plates from each end of motor.

(f) Reverse procedure to reassemble.



SECTION IX
SUPPLEMENTARY DATA

36. Unclassified Parts

a. GENERAL.

Several working parts on the
recorder cannot be conveniently grouped in any
electrical stage or as parts of the inker or motor

.
drive assemblies. If repairs or replacements

b below.

b. UNCLASSIFIED PARTS DATA.

of any of these parts is necessary, data on each
part will be found in the unclassified parts list,

S)Bmetgol S‘E&‘éi‘ (i?g'ps Name of part and description Function

102 | . BUSHING: pressure roller cam; steel; par- | Provides bearing for pressure
kerized; oiled; 0.50 OD x 0.315 ID x 0.25. roller camshaft (103).

103 | o ___. CAM AND SHAFT: pressure roller; steel; | Disengages driven wheei as-
parkerized; oiled; 3.6 x 2.875 x 4.375. (sigmbl(_y’r?z{rom friction drive

isc .

104 . ARM AND SHAFT: pressure roller; steel; | Mounts pressure roller (106).
parkerized and oiled; arm: 1.84 x 0.50; shaft:
1.44 x 0.185; one end threaded 6-32.

105 ] NUT: acorn; steel; nickel-plt; 0.3125 x 0.625; | Secures pressure roller (106).
6-32 thread.

06| ROLLER: pressure; brass; nickel-plt; 0.630 | Holds tape against drive roll
OD x 0.189 ID x 0.874. .

10| ] WiADSHEE)I%::;zsteel; nickel-plt; 0.375 OD x 0.172 | Used on tape roller screws.

x 0.032.

138 | . STUD: tape guide roller mounting; steel; | Mounts tape guide rollers
parkerized; oiled; 0.562 diam x 1.314; tapped (134).
at both ends for 8-32 screw.

134 | ROLLER: tape guide; brass; nickel-plt; 0.562 | Guides and relieves friction
OD x 0.220 ID x 0.625. on moving tape.

136 _ . | ROLLER: tape guide take-up; brass; nickel- | Receives tape from tape anvil.
plt; 0.562 OD x 0.220 ID x 0.625.

137 | .. BRACKET: tape guide roller; steel; parker- | Supports tape guide roller
ized; wrinkle enamel; 1.5 x 1.188 x 0.56 diam. shaft (138) on panel.

138 | . SHAFT: tape guide roller; steel; parkerized; | Mounts tape guide rollers on
oiled; 0.28 diam x 0.77 tapped at one end for roller brackets (126) and
8-32 screw. (137).

40| . WASHER: guide roller shaft; steel; parker- | Provides bearing surface be-
ized; oiled; 0.562 OD x 0.166 ID x 0.059. tween tape guide roller and

roller bracket.

164 . | . BASE AND PIN; dust collector; cast iron; | Mounts half covers on dust
parlkgrized; wrinkle enamel; 0.437 x 3.6 diam collector.
x 1.5,

65 | ] JPIN: dust collector pivot; steel; parkerized; | Pivots dust collector cover
oiled; 0.245 diam x 1.87. (157).

156 | . __ COVER: dust collector; fixed half; cast iron; | Mounts fixed brush.
p%rkerized; wrinkle enamel; 1.5 x 1.16 diam x
1.969.

167 | COVER: dust collector; moveable half; cast | Mounts moveable brush and
iron; parkerized; wrinkle enamel; 1.5 x 1.16 permits threading of tape.
diam x 1.969.

158 | CLAMP: dust collector brush; steel; parker- | Fastens brushes in dust col-
izedl;( stained 0.50 x 0.52 diam x 0.16 x 0.037 lector.
stock.

159 ____. 4A1953/B6____ _ | BRUSH: dust collector; mane hair; metal

bound; 0.75 x 0.25 diam x 1.12.

Removes tape lint.
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JAN-6SJ7-GT
AMPLIFIER LIMITER

218
JAN-6H6-GT

181
2475 _n.

BL/Y

212
O OIMF

177

SIGNAL RECTIFIER

219 220-1
JAN-6SN7-GT JAN-6L6-G
TRIGGEK 202 BRIDGE [
R

198-|

208-4

OR

75000 20,0000

NOTE:

Figure 41.

-
0ugIe
= U. S GOVFRNMENT PRINTING 9 ICF- 1947

Recorder BC-1016, circuit schematic.

= - 194
: 210
T'MF 10000
) 22171
JAN-5U4-G
POWER RECTIFIERM2
179
R/8 102 n
W/BR. -
P
X
. 166 J 166
1
i =
A
.‘C‘" ==y
] pe
| '
188 LY
% z 221-2 R
' z JAN-5U4-6
! R/B POWER RECTIFIER™
! 180
' 8, 36in PEN AMPLIFIER
' 165
185 168 ! 211-4 215 214
</ o- : 2 amF amE 1 Toame]
AC LINE 005MF =X ZZO.IMF = TRO5MF
INPUT ] , 8 1
L - | 1.
W8 iea-i 213 H 5
0.06MF :
220-1
CIRCUIT OF TUBES 219 AND 220-1 SHOWN IN LOWER RIGHT
HAND CORNER APPLIES ONLY TO EQUIPMENT LISTED BELOW * 195 A
. BEFORE MODIFICATION.
ORDER NO. UNIT SERIAL NO. X X
14087~ PHILA-43 1-1289, INCLUSIVE
14146~ PHILA -43 1-319, INCLUSIVE
15559~ PHILA-43 1-444 INCLUSIVE 208-1
SEE SECTION II,DIFFERENCE BETWEEN MODELS,FOR
FURTHER EXPLANATION. 192
§41‘500.n.
NOTE: :{: IS SYMBOL FOR FIXED CAPACITOR. L
TL 18103 =
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