





eftic.

OSCILLATO’_
No. D- 9865 3

Instructions Jfor Use

CONTENTS S

Page
GENERAL e Seccmé Amplifiér Piate V(}%tage '
Osciilator ; ’ e . Adjastment .
‘First Amplifier .. Feedback Current ‘A
" Second Amplifier .. )  Adjustment of Audm Amphfler
ifi ' 4 : Noise ..
Antenna Tumng
Audio Amplifier Umt ) OPERATI?\IG PROCEDURE:
Bias-Plate ‘Recti .- Starting
olta: ; A Stopping
Crystal Tempé
Cireuit ...
Modulation .
Monitoring ...
" Qverloading ..
‘Use of “Antenns
T.oad Resistance”
Meter Readings

MAINTENANCE ..
General :
Cleaning -Cabinet
Cleaning Air Con
Vaeuum, Tubes’

Carrier’ Frequer

: 0y ’ t] :
¢ Grid-Bias Control Relay, S1A.. LOCATION OF TRO
.- High*Voltage Control Relay, SZA
ate Overload Relay, S4A -
:Dogr - Switeh Relay, S84 .
: 6l Relay, S6A .
:rcuzt"Sequence : Temperature ¢!
g ] {f Radi Oscillator ..

ENGINEERING SERVICE. AND
TUIN O__RMATION FOR ORDER-

Mesh A&Ju nt
Se!ectlon of “Anfénna Couphng
Condenser 021A




No. D 08653 Oscﬂlamr Modulator

INSTRUCTIONS FOR USE

/ ntroducti o

The Western Electric No. D-98653 Oscillator-Modulator is a complete
160 watt radio broadcasting transmitter. This equipment is completely
AC operated, without rotating machinery or batteries, and is entirely
enclosed in a steel cabinet with no outside apparatus except the speech
input equipment, the monitoring arrangements and antenna connections.
This equipment features 100 per cent modulation, thorough protection for
the operating personnel from high voltages, precision frequency stability,
careful suppression of radio frequency harmonics and a stabilized feed-
back cireuit to reduce harmonie distortion and noise.

The apparatus requires 1670 watts, 110,220 volts, single phase
power. The power factor is 0.85.

In general, the oscillator-modulator consists of a crystal controlled
oscillator followed by three stages of amplification. The last stage is a
balanced amplifier in which modulation is accomplished.

For ordinary operation and mainfenance, complete access to all parts
of the equipment is had through the doors in the uynit. These doors are
provided with safety switches for the protection of the operating per-
sonnel.

'GENERAL DESCRIPTION

Oscillaior

. .The carrier frequency of the oscillator-modulator is controlled by a
 No. T00A (quartz crystal controlled) Oscillator. This oscillator is adjusted
as a unit to the operatmg frequency and will maintain its eahbratmn well
within = 50 cycles.

The osecillator unit contains a quartz crystal, crystal heater, thermo-
_ stat, a vacuum tube V1Y and associated circuits. It is mounted in the slide
. rail assembly in the upper compartment of the oscillator-modulator.
Power connections to the oscillator are made by ‘means of spring contacts
which engage when the Osgcillator is properly inserted. The, radio fre-
.- quency output is obtained from terminal 8 located at the right rear corner
‘of the Oscillator and is connected to the first amplifier input ¢ireuit by
means of the connector detail prowded for this purpose. The quartz plate
‘18 maintamed at a constant temperature by means of a heater controlled by
& mercury thermostat, and power is available at all times for the crystal
-+ heater circuit after the transmitter is connected to the source of supply,
“irrespective of the operation of the transmitter..

In the temperature. control circuit power is supplied to the heater
through a three-element rectifier tube V12A acting as a relay. The grid
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voltage of this tube is in phase with the plate voltage when the crystal

temperature is low, and current then flows into the heater. When the
crystal temperature reaches the proper value the contacts of the mercﬁry_‘

thermostat close, applying an out-of-phase voltage to the grid of the rec-
tifier tube, and no current flows into the heater.’ A single transformer T7A

supplies all power for this cireuit. = ‘ ’

First Amplifier : _ _
The first amplifier V2A isolates the oscillator from the succeeding

stages of amplification. The grid-bias is obtained from potentiometers
R20A and R53A having adjustments marked “R. F. OUTPUT CON-
TROL,” “COARSE”-and “FINE,” respectively. These adjustments are
used to control the output of the transmitter, as the output of this ampli-
fier may be smoothly varied by reducing the bias from a value so far
beyond cut-off that no output is obtained to a value that gives the desired
output. This amplifier is located in the compartment to the right of the
~ Oscillator.

Second Amplifier L

The second amplifier stage employs two tubes, V3.1A and V3.2A in
parallel and is coupled to the first amplifier by the untuned radio fre-
quency transformer T11A and to the third amplifier by a tuned radio

frequency transformer L6A. This amplifier is located in the compartment ;

with the first amplifier.

Third Amplifier ' '

“The third amplifier stage employs two tubes V4A and V5A in a bal-
anced circuit and it is here that modulation takes place. It is effected by
what is known as “grid-bias” modulation. The grids” of the tubes are
biased to considerably beyond éut-off and the radio {requency voltage is
applied to the two grids out of phase, as in ‘any push-pull amplifier. The
audio frequency veltage is applied to both grids in parallel and is effec-
{ively in seéries with the DC grid-bias voltage. Thus. the resulting grid-
bias voltage is varied in accordance with the audio frequency modulating
voltage, which accounts for the name “GRID-BIAS” modulation. By
changing the bias in this manner, the radio frequency output voltage is
varied between zero and twice the normal value, which constitutes com- ..
plete modulation. The output impedance of this amplifier is such that the -
relationship between the output and input voltages is egsentially linear
and the audio distortion is thereby kept #t a low value. The'negative bias
voltage for the modulator-amplifier tube is supplied through inductances
L8A, 135A, L7A and the secondary of L6A. L

Output Circuit .

When the Oscillator-Modulator is used alone the output of the third -
amplifier is coupled to the antenna through an antenna coupling circuit
for the suppression of radio frequency harmonics. However, when the
Oscillator-Modulator is used in conjunction with an amplifier, the antenna
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coupling circuit is slightly modified and becomes the power amplifier input
circuit. The modifications necessary in the output circuit of the Oscillator-
Modulator to adapt it for use.with Western Electric amphﬁers are de—
geribed in the Amplifier instruction bulletins.

Monitoring Circuit

Monitoring in the Oscillator-Modulator is aceomphshed by means of
an audio transformer T10A connected in the high voltage return lead of
the third amplifier. The grids of the vacuum tubes in this stage are biased
so far beyond cut-off that no audio frequency power flows in their plate
circuits until the radio frequeney is applied and modulation effected. The
audio frequency component of the rectified carrier power then appears in
this circuit and the output of the monitoring trangformer T10A is a frue
reproduction of the program at the oufput of the Oscillator-Modulator.
When the Oscillator-Modulator is nsed in conjunection with Western Elee-
tric Amplifiers, monitoring is accomplished in the amplifier and the moni-
tor in the Oscillator-Modulator is not used.

Aundio-Amplifier Unit

The amplifier which prov1des the necesgary audio frequency modu-
lating voltage has two impedance coupled stages employing tubes VI3A
and V14A. The input to this amplifier is the vector difference of {wo volt-
ages, one the signal from the microphone across resistance R66A, the
other a portion of this signal from the output stage, demodulated by a full
wave rectifier V15A and applied across resistances R86A and, R87A This
constltutes the “loop™ feedback feature of the equipment. #

In addition to “loop” feedback, “cathode™ feedback is also incorpo-
rated. This consists of an impedance composed of R81A, L36A, the pri-
mary of TI0A and S4A connected in the common piate return circuit of
tubes V4A and V5A. Since these tubes are not operated as “Class ‘A"

radio frequency amplifiers, the audio freqaency component of the rectified

carrier power appears in the common plate return. A corresponding volt-
age appears across the cathode circuit impedance and hence is impressed
on the grids of the tubes, in series but out-of-phase with the audio mput
This constitutes the “cathode” feedback.

Power Supply Cireuils

The Oscillator-Modulator is completely AC operated. The filaments =

of all vacuum tubes are heated by alternating current; grid-bias and plafe,

voltages are supplied by mercury vapor rectifiers. The unit is arranged
to be operated from either a 110 or 220 volt single phase, 50 eycle or 60

cycle power supply, but when operated in conjunction with Western Elec- -
tric amplifiers,- lt is'always operated frern one phase of the 220 volt, three-
phase supply.

Bigs-Plate Rectifier—The bias-plate rectifier supplies grid-bias volt-
ages for all the radio frequency amplifiers in the unit and plate voltages
for the oscillator and first amplifier. This rectifier employs two mercury
vapor tubes, VIOA and.¥Y114A in & conventional full-wave rectifier circuit.
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High Voltage Rectifier—The high voltage rectifier employs four mer-

cury vapor tubes V6A, VTA, VBA and V9A in a single phase, fall-wave, -
“hridge type” rectifier circuit. This rectifier supplies the plate voltage to

the second and third amplifiers and audio amplifier unit. - :

Power Control and Protection Circuils

“The power control and protection circuits control the sequence of
power application to the various circuils and protect the equipment from
possible damage in case of failure of any piece of apparatus.

The starting and protection circuits of both the Oscillator-Modulator
and any amplifier units may be interlocked and the complete eguipment
started or stopped by operating the “MASTER CONTROL” switch (D9A)
located on the Oscillator-Modulator unit. The “MASTER CONTROL”
switch (D9A) actuates the starting circuit which applies power to the
circuits of the Oscillator-Modulator (and amplifier) in the correct se-
quence, introducing such delays as are necessary for the protection of the
equipment,. ' _

The auto-transformer T8A which supplies power to all circuits of the
Oscillator-Modulator is provided with a tap switch “POWER VOLTAGE
CONTROL” (D6A) which allows the operator to compensate for varia-
tions in the local line voltage during operation of the transmitter. -

All power and high voliage circuits are adequately fused. The plate -

cireuit of the third amplifier is protected against accidental overload by

means of an overload relay S4A. An overload operates this relay which -

immediately removes the high voltage. When normal conditions have been
restored, the plate voltage may be reapplied by momentarily depressing
“OVERLOAD RESET” button (D4A) which opens the holding circuit of
overload relay S4A. . ‘

The operating personnel is protected against ‘accidental econtact with
high voltage circuit by means of door switches D14A on each of the four
doors to the unit. These switches are series connected and may also be
interconnected with similar door switches on any associated amplifier. The
opening of any door will imimediately remove all high voltage from the
apparatus. ‘ '

INSTALLATION

GENERAL ' , P

The Oscillator-Modulator should be installed in accordance with the
installation drawings furnished. It should be installed in a light, well ven-
tilated room and so situated as to provide easy access to the antenna and
ground . connections. At least 3 feet clearance should be allowed on all
sides and top of the unit. If forced ventilation of the transmitter is em-
ployed, care should be exercised in arranging this ventilation so that dust
and dirt are not blown or drawn into the equipment, :

A hardwood b;,se should be prepared for the unit in accordance with
installation drawing ES0-601302, and if practicable, all ground leads,
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power and audio conduits should be in place before the equipment is set
up. The Oscillator-Modulator should be placed on the hardwood base (see
mstalla’cmn drawings furmshed)

GROUND SYSTEM

A typical interior ground system layout is shown on installation
drawing ESR-601783. All metal structures such as building frame, water
and steam pipes, conduits, roofs and stacks should be bonded to the inte-
rior ground system. All ground connections should be as short and direct
as possible and all joints should be soldered or welded. Where installations
are made in tall buildings the information given on ESR-601733 and asso-
ciated drawings may not be entirely applicable and additional engineering
information should be requested. :

The main ground terminal of the Oscillator-Modulator is located at
the extreme lower right-hand corner in front of the junction box. It con-
-sists of a cadmium plated copper strip 434 inches long which is fastened
to the main frame by means of two bolts located at the ends of the strip.
The ground connection should consist of a 4 inch x 14, inch copper strip, .
one end of which should be soldered to the removable strip which is then
. bolted to the ground terminal. The other end is soldered to the main
sground system, It is suggested that the lugs which are bolted to the
- ground terminal be temporarily removed while soldering the ground strip.

" 'Ground connections should be as short and direct as possible.

- ANTENNA : )

‘ The Oscillator-Modulator can be operated with an antenna of any
resistance and reactance but where antennae of less than 10 or more than
- 90 ohms are encountered, engineering advice shoyld be requested. The
antenna lead-in is connected to terminal 19 located on top of the unit.
.. Copper tubing is recommended for this purpose. The equipment will also
operate into a concentric transmission line,

"POWER AND AUDIO CONNECTIONS

A 1-inch conduit should be installed from the service entrance to the
junction box in the Oscillator-Modulator and three No, 8 BRC wires should
be pulled through from the 110 /220 volt, 50760 cycle power supply. Two
_of these wires connect to terminals 1 and 2 of the Oscillator-Moduiator
- terminal block and the third wire is not connected but is available for
- bower supply to future amplifiers.

The speech input and monitoring output leads should be run in
“Io<inch conduit (see installation drawings furnished) and brought out
near the terminal blocks in. the Oscillator-Modulator. The speech input
leads connect to terminals 15 and 16 on the terminal block and the moni-
toring output leads connect to the terminals 11 and 12. No. 19 gatice
twisted pair, rubber and lead covered cable per No. KS-6531 should be
used for all audio leads. Both ends of the lead cable sheath should be
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bonded to the ground system with a No. 16 bare copper wire and all con
duits should be scldered or welded to the ground system. In groundm
the lead cable sheaths termlnal 10 may be used.

INSTALLING TRANSFORMERS -
The three heaviest transformers T4A, T5A and T8A are shipped sepa-
rately and should be mounted in their respective places in the lower com-
partment and the disconnecfed wires soldered in place. Each transformer
terminal is plainly marked and each wire is correspondingly tageed. The
metal tags should either be removed or so slid back on the wires as to
afford no possible chance of short-circuiting the transformer terminals,

PRELIMINARY ADJUSTMENTS

13

?Pawér Supply Cireuits

. Before placing fuses in any cutouts or applying power to the equip-
ment, connect link switches D8A, D11.1A and D11.2A as follows:

Link Switch 110-Volt Operation 220-Volt Operation

DgA Position 2 (i"igh‘t-hand) Position 1 (left-hand)
Di11.1A Connect terminals 1 and 2 Connect terminals 2 and 8
D11.2A Connect terminals 3 and 4  Connect terminals 2 and 3.

Connect link switch D’ZA in accordance with the folIowu:g table for
the local line voltage:

Local Line Voltage Posz‘t@'on of Tap Switch D7A

98-102 or 197-205 ' 5
108-107 or 206-215 4
108-112 or 216-225 3
118-117 or 226-235 2
118-125 or 286-249 1

For 220-volt operation, place two 15-ampere fuses in cutouts FL.1A
and F1.2A. For 110-volt operation, use two 80- -ampere fuses, Place 1- am4
pere Western Union Telegraph Fuses in cutouts F3.1A and F3.2A. After
the links and fuses have been placed as directed, set the “POWER VOL
AGE CONTROL” switch (D6A) in position 3 (normal), and apply pow
to terminals 1 and 2 of the equipment, The closing of switches D10A at
D9A should cause meter M6A to indicate 220 = 5 volts.

If the line voltage is not known exactly, switch D7A may be prope
connected in the following manner: Set the “POWER VOLTAGE CON
TROL” switch in position 8, set link switch D8A for 110 or 220-volt oper
tion as reqmred and then vary D7A until meter M6A indicates 220 +
volts,

CAUTION: THE MAIN POWER SUPPLY SWITCH DI10A SHOULD ALWAYS BE
OPENED WHENEVER DT7A IS ADJUSTED.
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LOCATION OF SWITCHES .~

Item or Purpose

Apparatus . E
Designotion Location in the Circudt
DlA Upper Compariment, above Closed Cirenit Thermocouple Selector Switch

Inductance ]
D2A Upper. Compartment, above “ANTENNA
TUNING” Condenser C10A
D3A Lower Compartment, Extreme Left of Plate Supply Disconnect Switch
. VS6A 8rd Amplifier V4A and VBA
D4A Front Panel “OVERLCAD RESET” Button
DA Frorit Panel CHIGHE VOLTAGE” Switch
D6A Front Panel “pOWER SUPPLY VOLT-
AGE” Adjustment
Primary Tap Switch on Auto-
Transformer T8A
Two Point Switeh for 110 or 220
Vol Operation -
“MASTER CONTROLY Switch
Main Power Supply Switch
Temperature Control Cireuit
Transformer Switches for 110
or 220 Volt Operation

Thermocouple Selector Switch

DTA Lower Compartment, Switch Panel
DRA Lower Compartment, Switch Panel

DIA Front Panel
D1gA Lower Compartment, Switch Panel

D11.1A) Lower Comparment
D11.2A Switeh Panel

D12A Lower Compartment, Switch Panel Tesmperatare Control Circuit
. witch

D13A Front Panel “TEST METER” Switch

Di4A Front Doors Door Switches (4) )
D17A  Upper Compartment, above Closed Cireuit Thermocouple Selector Switch

Inductance : .
Di8.1A] Upper Compartment, Mounted on Front 'Tuning Coil Tap Connectors.
D18.2A Terminal Strip of LBA .

DISA LowerACOmpartment, Extreme Left of Plai:é Supply Disconnect Switch,
VS8

onéd  Amplifier, VB.1A -and
V3.2A ‘ _
Shorts Antenna Series Condens-

D20A Upper Compartment, above “ANTENNA
TUNING” Condenser, C19A ers when not used

D21A TUpper Compartment, mounted on side of Furnished with C34A when re-
HaND AMP. TUNING” Condenser quired

D28A  Upper Compartment, mounted on Termi- Connects Transmitter to An-

nal of C20A tenna

Upon completion of these adjustments insert gix No. 258B Vacuum
Tubes* in sockets VS6A, VSTA, VS8A, V394, VS10A and VSI11A and
connect the flexible plate leads. to the corresponding anode caps. Insert
five General Electric 5-watt 120-volt Edison (candelabra base) Mazda
lamps in the meter panel light sockets and also General Electric Type 4,
18-volt, 2-watt lamp in the crystal heater indicator lamp socket ES2A

-

which is located behind the colored bezel on the front panel, .

Oscillator Heater Circuit ' _

To prepare the glide-rail assembly for the Oscillator, the latches on
the front of the runners should be opened so that the unit may be inserted

#The flaments of new mercury vapor tubes should be heated at least 15 minutes
before the high voliage is applied. This pre-heating removes any particles of mercury
adhering to the sides or elements of the tubes after shipment or handling, thus mini-
mizing the possibility of flash-overs. (See section on “Maintenance.”} )
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in position. The spring contacts on both the oscillator unit and transmit.
‘ter terminal sirips should be examined to see that they are not bent out of
alignment and that good contact between the terminals on the Osciliator -
and the terminal strip is insured. When the oscillator unit has been prop-
erly inserted, close the two latches and secure them with the screws pro-.
vided. Terminal 8 of the Oscillator should bé connected by means of the’

connéctor detail provided to the similarly mounted terminal progectmg;
through the shield ‘which covers the base of the vacuum tube sockets:
VS24, VS8.1A and VS3.2A. :

Before inserting fuses F2.1A and F2.24, disconnect the power gupply
from the transmitter at the service entrance. See that snap switch DI2A
is in the “OFF” posztmn Place 2-ampere D&W Fuses m cutouts F2.1A
and F2.2A, = -

Insert No. 287A Vacuum Tube in socket VS12:A and a No. 271A
Vacuum Tube in socket V1Y of the QOscillator. The filament of the No.
287A Vacuum: Tube should begin to heat ag soon as the service entrance
switeh is closed since this cireuit is energized at all times independent of
the transmitter ] power switches. When the filament of the No. 287A Vae-
uum Tube has been heating for about 15 minutes, switch D12A should he
placed in the “ON” position. With the Oscillator in place, the indicator
lamp (E2A) will light, indicating that the heater of the Oscillator is re-
ceiving current. Thé vacuum tube VI2A will also indicate that heater
current is flowing by the presence of a characteristic glow. If the vacuum
tube indicates that the heater circuit is functioning, but the indicator lamp
E2A does not light, the lamp may be defective and. should be replaced.
The lamp E2A will remain lighted approximately 45 to 75 minutes and
will then operate intermittently, remaining on about 20 seconds and off
about 30 seconds. Snap switch D12A should never be opened except when
adjusting the contacts on the Oscillator Unit or when installing a new
No. 287A Vacuiim Tube.

.This equipment requires little care once it is in operation as there are
no mechanical relays in the system. However, the indicator lamp E2A
should be observed from time to time to ascertain that the heater circuit
is funetioning correctly. Sufficient time should be allowed for this observa-
tlon to permit a complete cycle of operation,

Adjustment of Power Control Cireunits - - s

Adjustment of Time Delay Relay, S2A.—When the “MASTER CO?\I-
TROL” switch is closed, the heater winding of relay 824 is energized and
atter ‘about 45 to 75 seconds the relay should close ifs front contacts and
energize re}ay S1A which will lock up and at the same time open the heater -
cu‘cuzt of S24, thus a.Eonv the armature of SZA to cool and return to-
1ts ‘normal” or “open’ posxtmn

The operation of S2A should be checked very carefully to see that the
back contacts open before the fmnt contacts close. After relay S1A has
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erated, the back coz;tacts of 82A should close in from two to th;rty

NOTE: When looking at relay S2A from the front, the “back” con-

tact spring is the right hand spring and the “front” contact
spring is the left-hand gpring. . The “armature” carries the
heater winding and controls the two center springs “which
_are mechanically linked together. Adjustments on this relay
should be made With a Western Electric No. 259 Tool.

The ‘“frout” contact sprlng of the relay may be bent to adjust the
operating time on the heating cycle. To increase this time, the “front”
contact spring should be bent away from the armature. To decrease this
tzme the spring should be bent towards the armature.

If it becomes necessary to adjust the operating time on the hesating
cycle, the time interval on the cooling cycle should also be checked. The
interval may be regulated by bending the “back™ contact spring. Bending
thig spring towards the armature results in a decreased time interval. To
increase the time interval, the “back” contact spring should be bent away
from the armature. A reasonable amount of time should be allowed be-
tween tests so that the relay winding and spring will have time to return
to room temperature. '

Grid-Bias Control Relay, SIA. Relay S1A, which is mounted on the
panel in the lower compartment operates in conjunction with the heater
relay S2A. Tt has two distinet functions, (a) to break the heater circuit
of relay S2A, (b) to complete the circuit to the bias-plate rectifier when
the door switch relay S5A is closed. This relay should ordinarily require
no adjustment. However, the armature must be free to move and its con-
tacts must be kept clean. '

Hzgh Voltage CO%W’OZ Relay, S3A. Relay S3A has two contacts con-
nected in parallel in order to carry safely the current required by trans-
former T4A. These contacts should close simultaneously and the armature
should move freely during operation. This relay should require no ad-
justment.

Plate Overload Reloy, S4A. Relay S4A is adjusted at the factory so
that it will operate between 400 milliamperes minimum and 450 mili-
amperes maximum. If it becomes necessary to adjust this relay, all
switches except D12A should be in the “Off” position and a source of DC
voltage (about 2 volis) should be applied in series with 2 smtable milli-
ammeter and variable resmtance from terminal 1 of transformer T10A to
ground. The {ension of the co act springs may then be adjusted with the
No. 259 Tool until the relay operates it the correct current value. Relay
S4A should be tested with the relay cover in place.

Door Switch Relay, S5A. This relay should require no adjustment but
should function smoothly and have clean, non-sticking contacts. In gen-
eral, all AC relays of the double contact type must have the same pressure
on each contact so that audible chatter and hum may be suppressed.
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former T8A and the following operations should result 1mmedzat y :

(a) Filaments of all installed vacuum tubes are lighted.
(b) The meter panel is illuminated.

(e) Meter M6A indicates. :
{d) Door switch relay SSA is energized if all doors are lﬂse

CAUTION: IF THE NEW MERCURY VAFOR TUBES HAVE NOT

T5A will not be energized, however, if relay S5A has failed t
to an open door switch. .

After reiay SIA has operated, disconnecting the heate
SzA there 1s a small fime deiay durmg Whlch the bz-metail

potential is sufficiently high to protect the power tubes “-Vaga_i' :
pIate current The operation of relay S3A will comyplete th'

switch is “On.”

Preliminary Adjustment of Radio Frequency Cireuits
_ The condensers G124, C16.14, C17.14, C344, cma
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hould have functlozzed Clobmg the doors will cause relays SB5A and S3A
& operate and supply the grid-biag and plate voltages to vacuum tubes

Viy and V2A.

TABLE I—ADJUSTMENT OF CONDENSERS AND
LINK SWITCHES '

‘the Oscillator-

en adjusted, the
cked. With the
the “MASTER

zes auto-trans- C1814 , o ‘
mediately : C17.14 CayA* C4a4* Cl24** D18.14
* Freg. No.12A (0.0002 {0.0003 {0.0008 {6.0005 - Dig.zA
550 Place Place Remove Place Open
to 280 in in- . from in :
600 cireunit eircuit : eireuit | cireuit
gipe Place Placa Remove Remove Open -
to 250 in in from from )
620 - eircuit circuit circuit _eireuit
OT BEEN PREVI- 630 Place Place in Placein Reméve Open
: to 250 in . circuit cirvenit “,  from.
: 5 800 ~ cirenit in series in series cirenit
IT OPEN UNTIL . with C43A with C34A P
) HEATING, 810 Remove  Remové Remove Remove Open .
to ib0 from from from from
119¢ circult circuit cireait cireuit ] !
1200 Remove  Remove Remove Remove Open
to 160, from from from from .
1290 cireuit circuit cireuit cirenit
© Transformer 180G} Remove Remove ?emove jJ:L‘%emove Cloge-
i to 104 from frem . TOm * from
to operate due " 1500 Y circuit cireuit circuit © clreuit

uet R8BA to rﬁaximum resistance and R87A to % of maximum resist-
ance. (Tot&l registance of R&86A and RB7A in serieg approxzmately 4000
ohms.)
TABLE II—ADJUSTMENT OF INDUCTANCE COILS
Closed .Cireuit Inductonce, Second Mesh Tuning Imduc-

Frequency, X L1114 ¢ Active turns each tance, L13A ¢ Total naem-
Kilocyeles side of center section} ber of wctive furns}
550 to 580 37 . 61
590 to BBO 23, - 5b
690 to 790 30 47
© 806G to 990 24 440
. 1000 to 13160 20 34
1170 to 18370 1% L 30

'138.0_ to_ 1500 15 S 27
. TUNING ADJUSTMENTS

‘Osczllatow Unit
“The heater circuit of the Oscﬂ]a‘zor Should have been in operatlon for
4t least one hour before any tuning adjustments are made on the “trans-
__mitter. The operation of the Oscillator should now be checked as follows :
‘Place “TEST METER” switch (D18A)+ on the “OSC. PLATE X107 and

*Connect ACTOSS CHA by means of the links provided. )
#*+(042A is furnished separately for frequencies between 550 and 800 kllecycles It
is to be mounted directly behind C19A and connected to thé terminals of CI9A by means
of the connéctors furnished.
#**4 T be connected across terminals 1 and 2, and 3 and 4, respectively, of L6A.

+The readings of the “TEST METER” MI1A are to be multiplied by 1, 10, or 20 as
mdlcated by the dial plate of the associated switch D13A. In the “OSC PLATE
X10” positien of switch DI3A, the readings of meter MI1A are to be multiplied by 10.
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Power Supply Volitage—M6A

1st Amplifier Plate Current—MI1A
Oscillator Plate Current—MI1A
2nd Amplifier Plate Current—M1A
Oscillator Grid Current—M1A

8rd Amplifier Grid Current—M1A
Feedback Current—MI1A

gerved readings of meter M1A fall within limits specified in Table III,

TABLE IIT-TYPICAL METER READINGS

'01

220 £ 5 Volts

3—=20 Milllamperes
6—12 Milliamperes
10—380 Milliamperes
0.06—1.0 Mﬂhamperes

7 ma.

25 ma. £ 5 ma,

45 ma. %5 ma,

3000 o= 109 Volts

130 =2 Milllamperes™***
- 0.8—1.1 Amperes
0.8—1.2 Amperes

ist AF. Plate—M1A

2nd A.F. Plate—MI1A

8rd Amplifier Plate Voltage—MBA
8rd Amplifier Plate Current-—M4A
3rd Amplifier Output Current—MZA
Antenng Current (Mesh)—M3A*
Antenna Current—M3A**

First and Second Amplifier. szmg

Resonance is obtained in all czreuzts except the antenna circuit and
the first amplifier by an adjustment for minimum DC plate current of the
tube whose tuned output circuit is being adjusted. In tuning the seco'
or third amplifier, care should be taken that neither stage is tuned to th_
second harmonic of the fundamental frequeney. Should two points of
minimum plate current be found with coarse adjustment as specified, the °
one at which the capacitance of the variable condenser is maximum is the
eorrect adjustment. This will correspond to the point of higher dIaI read-
ing and higher output current.

. The first amplifier requires no tuning adJ ustment as its plate circuit
is coupied to the following stage by means of an untuned radio frequency
‘transformer. The radio frequency output of this stage, and thus the ou
put of the transmitter, is controlled by the “R. F. OUTPUT” control.

Before tuning the second amplifier, set the neutralizing eenden
C9A so that its plates are about one-sixth engaged. This condenser s
adjusted by means of a screw-driver through the lower hole iocated
. rectly above the “R. F. QUTPUT’ control. This openmg in the pana
normally concealed by 3 pivoted cover. Open link switch D3A and see th
link switch D19A is closed. This allows the plate Voitage to h ’pplled 0
the second amplifier but not to the third amplifier. - '

With the “R F. OUTPUT” control in the m'

*Link switch D2A must ?oe placed in the 2-3 pomtzon in order.
**The antenna current will equal the square root of the quoti [ :
power in watts divided by the effective antenna resistance at the ope ating frequenc}’
45 When using the indirect method of measuring antenna power, 1t wﬂl be necessary
to adjast for a plate current of 150 milliamperes. ;
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icreases approximately 10 milliamperés. Now wyary the “2ND AMP.
NING” * condenser C11A until the “TEST METER” indicates a. mini-
. If difficulty is experienced in tuning this stage, a slight readjist-
iont of condenser CO9A should be made. After obtaining an approximate
justment, but before the final tuning of the second and thn’d amphﬁers
se stages must be neutralized. ‘

we. that the ob-
in-Tabie I11.

'ecomi and Third Amplifier Neutralization

Tn the neutralizing procedure, the third amplifier is neutralized ﬁrst
lace the “HIGH VOLTAGE” switch in the “Off*” position, and open the
oors.®* -Leave the link switch D3A open and link switch D194 closed.
Jsing a screw-driver, set the neufralizing condenser C14A-C15A 50 that
their plates are a little more than one-third engaged. Connect the sensitive
: _.'_'thermocouple T(C1.14 in the closed circuit by means of the links provided.
i The correct polarity must be mointained when the meter leads are trans-

Ferred to this sensitive thermocouple. Set the “R. F. OUTPUT” control
‘and the “8RD AMP. OUTPUT” coupling control at minimum.. :

Close the “HIGH VOLTAGE” switch and then slowly Vary “3RD
MP. TUNING” condenser C18A in conjunction with the “R. F;OUT-
'T” control until “8RD AMP. OQUTPUT CURRENT” meter M2A
icates a maximum. If the reading indicated by this meter - becomes
essive, adjust neutralizing condensers C14A-C15A untﬂ a readmg of
roximately 1 ampere is indicated. Continued by increasing the “R, F.:.
QUTPUT” control to its maximum, meanwhile adjusting condensers
14A-C15A to keep the “3RD AMP. QOUTPUT CURRENT” at approxi-
tately 1 ampere. Check the tuning by readjusting both the “2ND ANps
TUNING" condenser and “3RD AMP, TUNING” condenser until the
H“3RD AMP. QUTPUT CURRENT” meter indicates 2 maximum, and then
. sadjust neutralizing condensers'Cl4A-C15A until the “3RD AMP. -OUT-
PUT CURRENT” meter indicates approximately zero current When
_ has been accomplished, the third amplifier is neutralized.

na-circuit and
rrent of the
ng the ‘second

W pomts of

plate circuit
0 frequency

ng condenser_ -&+he second amplifier should now be neutralized as follows: Place th
' "‘HIGH VOLTAGE” switeh in the “0Off” pos1t10n and reduce the “R. F

OUTPUT” control to minimum.

' CAUTION: WHILE THE SENSITIVE THERMOCOUPLE TCI TA 18 IN CIRCUIT,

THE DOORS OF THE UNIT SHOULD NEVER BE OPENED UN’I‘EL
THE “HIGH VOLTAGE” SWITCH I8 “OFF’ AND THE VOLTAGE
INBICATION ‘OF THE “SRD AMP. PLATE VOLTAGE’ METER M5A.
1S LESS THAN 500 VOLTS. FAILURE TO OBSERVE. THIS PRECAU-
“TION RESULTS IN A TRANSIENT SURGE WHIC' ¥ B
THE SENSITIVE THERMOCOUPLE

A@.Qéitﬁi ‘dI-..
“the panel is
and see that '

.7 *All radio frequency controls located on the front panel with the exception of+the
R.F. QUTPUT” conirol are adjusted by means of a special spanner wrench (W étern
lectric No.T04A Tool). This tool is included with the equipment. :

< **When opening the doors of the equipment to adjust or handle any of the a,pparatzzs,
‘always ascertain that the door switch relay has operated by noting that the H3RD
. AMP. PLATE VOLTAGE" meter reads zero.

mesh current

he opérating:
g freiiency.
I be necessary

@
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Observing the foregoing caution, open link switch D19A and clog
link switch D3A. Using a screw-driver operate the potentiometer P1A
either the extreme right or left, first having taken note of its ori ]
position. This will apply sufficient modulation o ‘give a readable deflectio:
of the “3RD AMP. OUTPUT CURRENT” meter while neutralizing. Op-
erate the “HIGH VOLTAGE” switeh. Vary the “R. F. OUTPUT” control’
and neutralizing condenser C9A until the “SRD AMP: OUTPUT CUR
RENT” meter indicates approximately 1 ampere. Check the setting of the..
“3RD AMP. TUNING” condenser and the “2ND AMP. TUNING” con
denser for a maximum reading of the “3RD AMP. OUTPUT CURRENT” .
meter. Then vary neufralizing condenser C9A for a minimum reading of .
this meter, meanwhile advancing the “R. F. OUTPUT” control. When the -
“R. F. OUTPUT” control is at a maximum and neutralizing condenser
C9A is go adjusted that there is little or no current indication by the
“8RD AMP. OUTPUT CURRENT” meter, the second amplifier is neu-
tralized. Open the “HIGH VOLTAGE” switch and after the reading on
M5A has decreased below 500 volts open the doors and close link switch
D1SA. Leave all other controls in position so that the process of tuning _
the third amplifier output ciréuits will be simplified. - i

/} ‘Reconnect thermocouple TC1.24 and transfer the mete_r leads to it,
¥ maintaining the correct polurity. Restore potentiometer P1A to its orig-

_ inal position.

Tﬁz?rci Amplifier Tuning and Second Mesh Adjzcstment

. Place link switch D2A in the 3-4 position, adjust the antenna coupling
condenser C21A in accordance with the chart on page 29 and see that taps
on the second mesh tuning coil LI3A are adjusted in accordance with
Table IL. Open D28A and temporarily short circuit the antenna ‘coupling
condenser by placing link switech D20A across the studs oceupied by C21A.
Set the “R. F. OUTPUT” control to minimum, and apply the high voltag

After setting: “3RD AMP. OUTPUT COUPLING” at a dial readir

~ between 5 and 10, increase the “R. F. OUTPUT"” control until ‘the “ R

AMP. OUTPUT CURRENT” meter indicates approximately 1 am

Check the tuning of the second amplifier for minfmum plate curr

Again adjust the “R. F. QUTPUT” co , ' '

PUT CURRENT” meter indicates about 1.5 am

TENNA TUNING” condénser (197

CURRENT” meter indicates a minj

COUPL] " in ‘conjunction with the

“ANTENNA CURRENT” meter M3

AMP. PLATE CURRENT” meter M4A

“8RD AMP, GUTPUT CURRENT” meter the

and 1.1 amperes. If the reading of the “3RD AMP

*When using the indirect method of measuring angeﬁna' power

to adjust for & plate current of 150 milliamperes, .
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ve. 1 'risi; if the reading is high, the przmary of L11A has too few
o turiis: *Tt-will then be necessary to decrease or increase, by a turn.
0 rumber of furns on each half of the coil and repeat the above
edure. The reading of the “3RD AMP. OUTPUT CURRENT”
d not exceed 1.1 amperes under normal conchtlons

'*pomt a check should be made on the position of the “R. F.
JT? control. If the position of the “COARSE” control ig above

‘ 1red meter readings are obtallf_led with the “COARSE” control of
; F. 'OUTPUT” between “65” and “80” on the scale Ifit 15 impos-

er M1A zndlcates 7 milliamperes. Each ad;ustment of L37A must
Wz_th the “HIGH VOLTAGE” switch in the “Off” pomtlon After

ck: urrent properly adjusted the audio mput Ievei for compiete modu-
tzon_wfsh speech is -4 db. . .

‘osxtion and connect zt to the studs normally used ‘for the
condeuser C2OA Care shouid be taken that the adJustm'

:OUTPUT” ¢ trol untﬂ the “SRD AMP OUTPUT CURE{ nel

dicates about’ 15 -amperes. Adjust the “8RD AMP. TUE\;ING” con-
deniser for a minimum indication of the “SRD AMP. PLATE CURRENT”
er. Increase the coupling slightly and vary the taps on L14A until
‘antenna resonance is indicated by a minimum indieation” of ‘the: “3RD
-AMP OUTPUT CURRENT” meter. In case resonance cannot be obtained

¢ necessary
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by varying the taps on L14A,* it will be necessary to employ a series con
denser C20A in the antenna circuit. This is done by temporarily connect
ing one of the C20A condensers (whose reactance does not exceed 20{
ochms for the carrier frequency employed) in series with the exter
antenna lead-in. When resonance has heen obtained, the equipment ig shu
down, eoupling condenser C21A is returned to its normal position, an
Hnk switch D2A is put in the 2-8 position. If the series condenser wa
found necessary it should be placed in its normal position (C20A) other
wise the C20A studs should be shorf-circuited by means of link switch
D20A.

Operate the unit and vary the “R. ¥, QUTPUT"” control until the
“8RD AMP. OUTPUT CURRENT"” meter indicates about 1.5 amperes
Adjust the “ANTENNA TUNING” condenser for a minimum indication
of the “3RD AMP. OUTPUT CURRENT” meter and then adjust “R. F.
OUTPUT” control in conjunction with “S8RD AMP. OUTPUT COUP-
LING™ until the “3RD AMP. PLATE CURRENT” meter and the “3RD

AMP. OUTPUT CURRENT” meter indicate those readings obtained in °
the section under “THIRD AMPLIFIER TUNING AND SECOND MESH .
ADJUSTMENT.” Check the tuning of the third amplifier by varying the
“3RD AMP. TUNING” condenser for a minimum reading of the “SRD’
AMP. PLATE CURRENT” meter. If this point is not found at or near
the former setting of the *3RD AMP, TUNING” condenger, it ig an indi-

cation that the antenna circuit is not exactly tuned and the above tuning
procedure must be repeated. If the reading of the “ANTENNA CUR-
RENT” meter exceeds 1.2 amperes, decrease the capacity of the coupling
condenser C21A. Increase this capacity if the current is Jess than 0.8

ampere. All meler readings should fsll within the limits shown in-

Table III. : -

OBE‘\RATING PROCEDURE

Starting ' . _

Before starting, ascertain that the anfenna grounding switch is in
the “OPERATE"” position. In the normal operation of the transmitter,
full-automatic starting should be used. The “HIGH VOLTAGE” switch
is always left in the “On” position, and the unit is started by operating

the “MASTER CONTROL” switch. However, where two or more stations

are sharing time on the same frequency and a minimum starting fime ig
desirable after one station signs off, it is advantageous to use semi-auto
matic starting. This consists in placing the “HIGH VOLTAGEi”szitch
the “Off” position and eperating the “MASTER CONTROL” switch. This
may be done several minutes before the preceding station signs off thus
allowing the time delay circuit to function and the vacuum tubes t¢ reach
normal operating temperature. The operator can then start instantly by
‘operating the “HIGH VOLTAGE” switch,

*In the case of an inefficient antenna, it may be necessary to employ additional
series inductasnce in the antenna circuit in order to obtain resonance. In such caszes
the additional inductance may be meunted external to the unit and connected in series
with the antenna lead-in.

18]
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y to employ a geries eon.

y demporarily connec"
. z.does not exceed 200
,eries with the external
a4, the equipment is shut

normai position, an

Qsifcion (C20A) other-
means of link switeh

‘PUT” control until the
“as.about 1.5 amperes.
a minimum indication
and then adjust “R. F.
H"EP QUTPUT COUP-
. .meter and the “3RD
se Teadings “obtained in
ND SECOND MESH
.Lphﬁer by varying the
‘reading of the “3RD
not found at or near
ndenser, it is an indi-
__ and the above tuning
fANTENNA CUR:
-ﬁ_gcity of the coupling
rént is Jess than 0.8
the limits shown in

"'3unding switch is in

t of the transmitter,
H VOLTAGE” switch
_ﬂ :___si_tarted by operating
two or more stations
unum starting time is
reous {0 use semi-auto-

OLTAGE” switch in
. TROL” switeh. This
statmn signs off thus
“cuum tubes to reach
20 start instantly by

Y to employ additional -
isonance, In such cases
T and conneeted in series

.Series condenser Was:

‘Adugoon as the equipment ig in operation, all meter readings should
ch‘ kéd:and-any necessary adjustments made.

oppiitg T
‘gtop the equipment, operate the “MASTER CONTROL” switch.

yound-the antenna. When stopping for a brief interval, it is sufficient to
operaté only the “HIGH VOLTAGE” switch. This deenergizes the high
voltage rectifier and eliminates the time delay when restarting.

sml Tempemtwe Control Cireuit ~

The temperature control circuit will require occasional replacements
¢ the relay tube and indicator lamp which are in service continuously.

H vever, becouse of the vital function of the relay tube in mainiaining
the correct oscillator frequency, it is imperative that the tube ewmployed
in an operative condition, Normal operation of ‘this tube 1s indicaied by
the periodic flushing of the indicator lamp located on the front of the unit
g any trregularity in t?ze operation of this lamp should be promptly
vestigated., '
The crystal heater circuit should be in operation at least 4 hours be-
re the station is put on the air.

odulaf;wn : P
The audio input system to the Oscillator-Modulator is arrang;cl\to\\
jperate from a 500- ohm cireuit and requires a speech input level: of i—fj

{ib for complete modulation, —

During operation, the third amplifier grid current should occasionally
be checked. Any grid current during the program, with the exception of
oceasional pulses, is an indication of over-modulation. The “TEST ME- .
TER” switeh D13A should not be left on the “3RD AMPLIFIER GRID”

position.

Monitoring

When the Oscillator-Modulator is operated as previously described,
the monitoring output level at terminals 11 and 12 is approximately +10
db. The output of the monitoring transformer T10A should normally be
terminated in 500 ohms, as otherwise the quality of the transmitted pro-
gram will be impaired. This is provided for by resistance R37TA which is
connected acrosg the cutput terminals of transformer T10A <

If a monitoring device of 500 = 100 ohms is used, it should he con-
nected directly to the output of the monitoring circuit (termznﬁ% 11 and
12) and resistance R37A should be disconnected. If a monitoring device
of other than 500 =+ 100 ohms is used, it will be necessary to provide a
suitable output transformer to connect between the output of T104A -and
the monitoring device. This transformer must be of such ratio that T10A
is effectively terminated in 500 ohms. Resistance R37TA should be dis-
connected.
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If no monitoring device is connected to the output of transfor
T10A, resistance R37A must be left connected.

Overloeding

Should the overload relay operate during a program it is usually sufh
cient to press the “OVERLOAD RESET” button D4A. If the overloa
relay continues to operate each time the “OVERLOAD RESET” butt
pressed, trouble in the Third Amplifier output circuit is indicated and
should be determined in aecordanee with the procedure outlined under
“Location of Trouble.”

Use of “ANTENNA CURRENT’.’ Meter

The “ANTENNA CURRENT” meter may be connected in either the
second mesh circuit or the antenna eircuit by means of link switch D2,
To connect the meter in the second mesh cireuit, link switch D2A should
be placed in the (2-3) position. To connect the meter in the antenna ci
“cuit, the link should be placed in the (1-2) pasﬁu:m The antenna eouphng
cireuit is so arranged that when the correct value of coupling capacif
C21A is used, and the antenna is connected and properly tuned, the resist:
ance introduced into the second mesh circuit by means of the coupling
capacity is always 100 ohms. Thus, with the “ANTENNA CURRENT
meter connected in this circuit, one ampere will always be indicated f
100 watts output (I*R — 100) regardless of the actuai registance of the
" physical antenna.

The permanent use of the “ANTENNA CURRENT” ‘meter in the
antenna circuit (link switch D2A. in the 1-2 position) is not essential for
correct -operation. However, if it is desired to employ the meter in this
circuit and it is found that the antenna resistance is less than 40 ohms it
will be necessary to provide a meter of suitable range for the particular.
antenna involved. While it is possible to substitute the new meter for the
“ANTENNA CURRENT” posmon it is advisable to install it external
to the unit.

Load Resistance

A load resistance of 100 chms (R12A) is provided in the Oscillator-
Modulator which may be connected in the second mesh circuit by placing
link switch D2A in the 3-4 position. This resistance duplicates the reslis‘
ance introduced by the antenna into the second mesh circui};,by'.means of
the antenna coupling capacity C21A and allows the unit fo be operat
for test purposes under actual load conditions without causing interferenc
to other stations assigned to the same frequency. When this load resisé
ance iz used, the antenna should be disconnected by removing the antern
series condenser C20A and the short-circuiting link D20A (when used}
from the circuit. Meter readings taken with the load resistance in cireul
can always be duplicated with the antenna connected and are always an
assurance that the equipment is delivering 1ts full rated power to thi
antenna.
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6?587‘ Readings

11 meter readings should be checked penodlcally during operation.
‘POWER SUPPLY VOLTAGE” gheuld vary appreciably from 220
t should be adjusted to the proper value by means of “POWER
AGE CONTROL switch.

heck frequently the oscillator’ grid and antenna current-readings.
Should the antenna current vary slightly while warming up, it should be
(djtisted to the correct value by means of the “R. F. QUTPUT” control.
Th'is adjustment should be made if possible without modulation. Other-
iwise, care should be exercised that the adjustment is made during low
‘znts of modulation.

put,of transformer

If the overload:
ET” button is
“indicated and it
outlined under

ted in either the
iqk switch D2A.
itch D2A shogid

MAINTENANCE
Geneml .

The Oscillator-Modulator must be kept free from dust and dirt. Com-
essed air. is recommended for cleaning the apparatus inside the enclo-
re, but a goft clean cloth may be used with good results. Waste or
:1Iy cloth should never be used. ‘

Al nuts, bolts and screws Shouid be examined occaszonally and an‘y
se ones tightened. Examine all electrical eonnections and tighten any
e contacts. Trouble can often be prevented by such precautions.

“To Clean and Polish. Aluminum Gray Lacquer

Any visible grease, oil or wax should first be removed irbm_ the fin-
ishes by wiping with a clean rag moistened with carbon feirachloride. If
the finished parts.are only smudged and finger printed and showing no
visible greasy or oily materials this wiping operation will not be necegsary
sinee the following polishing operation will sufficiently clean the surfaces.

The wiped chromium or lacquered surfaces and the ones requiring no
preliminary eleaning should then be polished by rubbing them with a piece
of soft cloth, such as cheese cloth, moistened with “The Master Finish,”
a polish produced by The Master Finish Company, 8 Caroline Street, New.
York City, and finally wiping With a dry, clean, soft cloth. -

To Touch-Up Alummum Gray Lacque’r

The marred areas of the Aluminum Gray, No. 476 Finish shouid be
thoroughly cleaned from grease, oil, wax or pohsh by szing"'WEth a elean
rag moistened with carbon tetrachloride.

The aluminum powder and the Gray Enamel used for .tou'ch-ing—ixp are

- supplied in a double compartment can as per Specification D-97106. The
double compartment container of powder and enamel IS ordered from the
" Western Electric Company by this number.

All of the alumnium powder should be thoroughly stlrred into the
gray enamel before using and at frequent intervals during use. Employing
a small soft hair brush, apply a coat of the mixed enamel with a minimam
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amount of brushing. The enamel is supplied at brushing consmtency ai
requlres no thinning.

Do not use the mixture if the aluminum powder hag been in the enamel
for more than eight hours.

Cleaniﬂg Air Condensers

The exposed variable air condensers should be cleaned at least once
a week with compressed air or its equivalent. The presence of any dust
or dirt on the plafes may result in the condenser arcing thereby taking the
station off the air. A small bellows and a clean dry cloth can be used to
advantage for this purpose where a high pressure air system is not
available. :

Vacuwum Tubes

In order to obtain both maximum life and satisfactory performance,
it is.important that vacuum tubes be operated within the voltage limits
previously specified in this bulletin,

As far as possible the operator should anticipate tube failures and
make the required tube replacements. Tube failures may be guarded
against to some extent by keeping a careful record of the length of time
the tubes have been in service and by observing from tiz:de to time the con-
dition of the fube elements. Sagging or warped elements will, of course,
increase the probability of tube trouble and such tubes should be replaced
when dlscovered

It is essential that the filaments of new mercury vapor tubes be
heated at least fifteen minutes before the high voltage is applied. This is
done in order to remove any particles of mercury adhering to the sides or
elements of the tubes which might result in flaghovers. It is therefore sug-’
gested that spare rectifier tubes be prepared for service in advance by
placing them in the Oscillator-Modulator when not in use and giving the
filaments the necessary pre-heating with the “HIGH VOLTAGE” switch
in the “Off” position, and the doors of the unit opened. This procedure
should be repeated at least once a month. Spare rectifier tubes thus pre-
heated should be’ kept in an upright position until they are required.

It is also recommended that the No. 287A Vacuum Tube employed i
the heater circuit be operated without plate voltage for about 15 minute
before placing the tube in actual serwice. This can be done by opening
snap switch D12A,

Vocuum Tub.e Sockets

It is essential that the contacts of all tube sockets be kept clean an
smooth at all times. Care should be exercised to see that the third ampl
fier tubes V4A and V5A are not subjected to any mechanical strains Whe‘
placed in the sockets.




sushing consistency g 4 _ _
""" ntacts of all relays should be inspected and carefully cleaned
th.. Dust eollects on the contacts in spite of relay covers and
“causes a failure in the operation of an important circuit. Relay
“in the protective and high voltage circuits should receive special.
entmn' Crocus cloth can be used to advantage in eleaning relay con-

. Badly pitted power relay contacts may be carefully smoothed wfﬂh
_ne ﬁIe ‘

%@vg_ér Fﬂ*equency Deviation

Ih order that there may be no appreciable deviation of the carrier
3frequency from the assigned value, periodic observations should be made
the erystal heater indicator light located on the front panel. The inter-
ittent operation of this light indicates whether or not the No. 287A
acuum Tube is supplying heater current to thé Oscillator. A defective
0 287A Vacuum Tube should be replaced immediately while a defective
ndleator lamp should be replaced as soon as possible withou! interrupting
‘the program. The failure of this lamp does not prevent the operation of
the crystal heated cireuit and the intermittent flashing of the No. 287A
'Vacuum Tube will serve temporarily to indicate whether or not heater
current is being supplied. (See section on “Operatzng Procedure )

gmacﬁory performance :
hm the voltage limits

;,-ute ‘tube failures and
;i*ei may be gunarded.
J’ f the length of time-
i ime to time the con-"
*ments will, of course, - ‘eneral
i-“" should be replaced |

LOGCATION OF TROUBLE

If this equipment is regularly and carefully maintained very httle
trouble will be experienced. The operator should endeaver to become
_'cury vapor tubes be familiar with the circuits, their functions and the location of apparatus
rvis applied. This is 7 as guickly as possible. A detailed schematic diagram of the complete unit
ring to the sides or 11  is given in this bulietin.
8.: It is therefore sug- ¢
elvxce in advance by
f use and giving the 3
L VOLTAGE"” switch |
=ned This procedure |
‘ fer tubes thus pre- i
' ¥ are required.

In case of trouble in any of the control or protection circuits, the
operator should remember that these circuifs are interlocked g0 that the
failure of one piece of apparatus often prevents other pieces from fune-
tioning. For example, should the bias-plate rectifier fail to operate cor-
rectly, the high voltage relay S3A cannot operate to energize the high
voltage transformer T4A. In case a piece of apparatus fails to funetion

1 the operator should first ascertain that the previous interlocking circuits
}m Tube employed in .| have operated, and then examine the piece of appgratus for defects, Relay
T about 15 minutes | contacts should be cleaned regularly as outlined under “Malntenance *
| g done by opening

Trouble in the radio frequency circuits is usually caused by the im-
proper adjustment of the circuits. The first step in the case of trouble
; in these circuits should be to see that all -adjustments are in accordance
L. with those described in this instruction bulletin, as well as with those
f;s be kept clean and .} recorded in the station log.
i

! it the third ampli-* It is not practical to attempt to describe every possible cause of trouble
mcal strains When_f- - but the following paragraphs give some of the more possible ones. It

should be remembered that these are only suggestions.
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Power Supply Cireuits

Bias Voltage Failure—This condition (unless a rectifier tube fails)
probably due to the failure of relay S5A or a faully door switch. If reld
S5A does not operate when doors are closed, examine each door switch fo
an, open circuit. Assuming that relay S5A operated correctly, and yet th
rectifier does not function, the trouble might be due to improper operati
of relay S1A. If‘the biag-plate rectifier is functioning as indicated hy
blue glow in tubes V10A and V11A, but the grid-hias and plate voltagesa
are incorrect, the load distribution of the potentiometer may be incorrect.”
This may be brought about by a breakdown to ground or open circuit con--
dition of any equipment energized by this rectifier. In general, if the bias:
potentials are above normal, the fault is due to excessive loading on the’
- positive side of the rectlﬁer and vice versa far excessive pomtlve no-°
tentials.

High Voliage Failure—If the filaments Gf the high voltage rectifier
are energized, the trouble may be due fo failure of some of the preceding |
interlocking circuits or the failure of relay S3A. The last mentioned:
trouble may be due to previous operation of overload relay S4A which
. would short-circuit the winding of relay S3A. Pressing “OVERLOAD.
'~ RESET” button D4A will ascertain if this is the case.

- Temperature Conﬁml Cireuit Failure—If the filament of the No. 287A -
Vaeuum Tube faﬂs%o heat (assuming that the tube is in good condition),
examine fuses in eut-outs F2.14A, F2.2A. Check settmg of link switches .
D11.1A-D11.2A for correct voltage settings.  {See section on “Adjastment'
of Apparatus "y Check for line voltage by closing switches D9A and D10A
and see if meter MB6A reads. When voltage has been checked, and the
No. 287TA Vacuum Tube heats properly, and yet the heater circuit does not
. funetion, look for bad connections at the terminal strip at the back of the
Qscillator Unit. The No. 287A Vaeuum Tube will light up with a charae-
teristic glow when heater current is ﬁowmg Snap switch D12A might
be examined for a poss;ble open circuit. - :

Ezcessive 2\
This ¢c

Oscillator

Check all voltages and the heater circuit. If the voltages are correct,
try anew No.271A Vacuum Tube. If trouble is found tobe in the Oscillator,
it musgt be returned to the nearest distributor for repairs.

5

Plate Circuits

If the output circuit of an amphﬁer is not tuned to resonance, th
plate current of that amplifier will be ‘excessive. Improper tuning of th
amplifier is apt to resulf in excessive plate current due to incorrect plat
circuit impedance. If plate current increases guddenly while tuning, an
varies erratically with tuning condehser variation, this stage or a previoun
stage is no doubt oscillating at some parasitic frequéncy. A periodic varia-
tion of output plate current may be caused by a beat note brought abou
by “singing” in two successive stages. This condition exists whenever the-
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ipment is mot properly neutralized and proper neutrahzatwn will
a,‘z ¥y orrect such trouble.

ance-of ‘Thwd Am’phﬁer Va,cuum Tubes

9% carefuI balance of the load should be maintained between the two
919E Vacuum Tubes in the third amplifier stage. In this connection,
S go bhe understood that two vacuum tubes may be poorly matched and
yet each be electrically perfect. Poor quality may be due to mismatehed
vacuum tubes in the third amplifier stage. Balance is indicated by the
relatlve eolor of the third amplifier vacuum itube plates when the trans-
mitter is operating under load. Equalization of the load handled by these
tubes is accomplished by loosening the set screw of the condenser CIB.1A
ad}ustmg its capacily with reference to CI8.2A until proper balance is
mdlca,ted The tuning of the output circuit Shouéd be rechecked after each
stich ad;ustment

orrectly, and yet the
improper operation
ling as indicated by
iay and plate Volteges
_ reter may be incorrec
5 -nd:or open circuit eo
#2:0n general, if the big
| cessive loading on th
cessive positive pol

gh volt_age reetifier:
. some of the preceding:

Homent chmts

If all filaments (including meter lights) should not Hght when the
“Magter Control” switch D9A is closed, the main power is off or switch
DI10A is in the open position. Check main power bus by noting if heater
feuit indicator lamp E2A is functioning. A single tube filament not
hted indicates either a faulty socket connection, or a burned out fila-
~ment, The filaments of the second amplifier tubes, V3.1A and V3.2A, are
‘connected in series and the failure of either filament will deprive the other
tube of filament current. Group filament trouble probably is caused by a
faulty transformer or an open circuit. If possible, determine the trouble
which caused the failure before any replacement is made.

ment of the No. 287A
| isin good condition), -

‘ip at the-back of the
© ¢ Erecessive Noise Level

frequency stages. Faulfy filter sections, resulting from broken down con-
densers or damaged inductances, also will cause an increase in noise level.
Arcing In any radio frequency circuit or poor filament eentacts will pro-
vbltages are eorrect £ duce erratic noises in the output. In general, the type of noise often will
Obe in the Osexﬂa tor, indicate the probable source of the trouble. Improper ad}ustment of P1A
SaiES. will result i in excessive noise. (See page 17.)

B

APPARATUS INFORMATION
d to resonance, the '

. . v - An apparatus list for the Osecillator-Modulator is given on cii“ewings
broper tuning of th
£ S| BSATT41209 to ESA-741220, inclusive.

_:'li__fages Obtained f%om the Bios-Plate and the High Voltage Rectifiers

The tabulated voltages are obtained between the following pointy and

ground when measured with a high resistance voltmeter (1000 ohms per
iy,

[25]
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Bins-Plote Rectifier

Junction between R23A and R22.2A — 20veolts = b%
Junction between R22.2A andR22.1A — 50 volts = 5%
Junction between R22.1A and R21A  — T70volts = 5%
Junction between R19A and R18A — 250 volts + 10%
Load Side of Resistance R14A - 4+ 130 volts + 5%
Load Side of Resistance R15A 4+ 360 volts = 5%

- High Voltage Rectifier
Junction of L18A and C25A + 875 to 4 400 Volts

. VACUUM TU BES

Designation Gode Numbers Designation ) . Code Numbers
V1Y 271A .. VI11A 2588
VZA 271A Vi12A 7 287A
. V38.1A 271A Vi3A . 2T1A
- V3.2A 271A Vi14A - 2424
V4A 212K ViBA - RCA-84
VBHA 212E E3.1A General Electrie 8-6, 5-Watt
VEA 2588 to 120-volt, Bdison Mazda Lamps
~V7A 258B E3.5A (Candelabra Base). :
VBA 25388 General Electric T-4, 2-watt,
T VA 258B E2A 18-volt, Edison Mazda Lamps
VI0A 2588 (Candelabra Base). ‘

SPARE PARTS

The following parts are recommended as gpare equipment which m
be:purchased at the customer’s option:
Veaecuum Tubes
5—Waestern Electric No. 271A Vacuum Tubes
2 Western Electric No. 212E Vacuum Tubes
2 Western Electric No. 287A Vacuum Tubes
9 Western Electric No. 242A Vacuum Tubes
2 RCA-84 Vacuum Tubes
6—Western Electric No. 2588 Vacuum Tubes _
5—General Electric Edison Mazda Lamps Type S-6 (Candelabra Bas
5 watts, 120 volts.
95— General Electric Edison Mazda Lamps, Type T-4 (Canéelabra Bas
2 watts, 18 volts

. Fuses
12—Telegraph Fuses, 1 ampere, 2500 volts, D&W, Catalog No. 2760
12—Fuses, 2 amperes, 250 volts, D&W Catalog No. 91002
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2.__ juses selected as specified below: o
When equzpment is to operate on a power supply of 110 vofts

60 eycles
‘Fnclosed Fuses, 30 amperes, 250 volts, D&W, Catalog No. 1466

hen equipment is to operate on a power gupply of 220 volts,

50 60 cycles
6—-Enclosed Fuses, 15 amperes, 250 volts, D&W Catalog No. 1463

Filter Condensers

3.;,Western Electric No. D-06887 (I ME) Cﬂndensers
“Western Electric No. 180A (1 MI") Condensers
Western Electric No. 181A (1 MF) Condensers
_Western Electric No. D-96859 (2 MF) Condensers

Othier Condensers

Western Electrie No. 143A (1 MF) Condensers
‘Faradon Model “F” (0.01 MF) Condensers ‘
1+-Western’ Electric, Type AE-18 (0.015 MF) Condenser
“Western Electric No. 226A (1 MF) Condenser

estern Eleetric No. 296A (3 MF) Condenser

fec.trlq 5-6, B-watt
E'd’ig‘b_n Mazda Lamp

R24A-R25A) Assembly, Ward-Leonard, two deck Resistors per
-40202
{R44A) Ward-Leonard Type “A” with No. 206 type terminals, 130
- ohms = b per cent

1—(R47.1A) Ward-Leonard Type “D’” Resistor, 8000 ohms =+ 2 per cent
_ tapped at 4600, 4800, 5000, 5200, 5400, 5600 and 6000 ohms
f2---(R«48A R49A) Ward-Leonard K-40210 Plaque Resgistors 50 ohms
=+ 10 per cent

i | Retardation Coils
9 Western Electric No. 190A Retardation Coils
2—Western Electric No. 198A Retardation Coils

EY

Transformers T ~

- 1—(T1A) Westéfn Electric No. 247M Input Transformer
1—(T11A) Western Electric No. 262A Input Transformer

Candelabra Base},

| 4 (Candelabra Base)s ' Other Parts

1—Western Electric No. 700A Oscillator

1—Western Electric No. 704A Tool

1—(TC1.1A) Westonl Heating Element per Weston Drawing CD-51014,
range (-100 milfiamperes




o | ENGINEERING SERVICE AND INFORMATION
FOR ORDERING. REPLACE E?\ETS-'- L

rvice may be obtalned thr"ggh the; neares
House of the Graybar Electric Company, and’ authorlzatzon_
service should be placed with them. In Canada, this. service .may he ob—--
tained through the Northern Electric Company, Ltd., and in her forelgn

countries with the International Standard Electric Corporat

<-Orders for replacement apparatus ghould apecify the app atus deszm
natlon (such as R2A) shown on 4he drawings and usually stamped on
the apparatus as well as the name, catalog number, nameplate data and '
serial number of Osecillator-Modulator and other z:uertment 13 :

which is available.

Engmeermg se

mes hecessary 1o ret‘arn a theermocoupie for
repairs, remove all the thumb nuts which secure- either the .
meter leads or links. This is done fo avoxd loss .or improper -

replacement of the thumb nuis. Lo

Note: In case it beco

NOTES ON SGHEMATIC (Fig. 1y

—For (100W) R.T.E. Wli:h the antenna eonneete dlrecﬂy
termmal No. 189, short-cireuit term;nals 7
._ mlt ESL 60832(} entirely. :

‘ ment are shown thus
used in the (IOOW) RT.E.

' -When the D 98653 O'sczllator' \

ote 5—These connections are to be used onEy
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&
APPARATUS LIST
Design No. Ordering Information
CBA Western Electrie No. 149A Condenser, 1.0 mf., manufacturer’'s rating
200 Velts DO : _
CTA Cofneﬁ-Dubilier‘ Type 9 Condenser, 01 mf. &= 10% 2060 Volt DC Test
C2A Western Electric No, 1484 Condenser, 1.0 mf., manufacturer’s rating
: 200 Volts DC _
CoA (leneral Radio No. 363B Variable Air Condenser, 50 mmf. max. {Modi-
fied per Det. 1A, ESO—SOGQ%) o
Ci0A Cornell-Dubilier Type 9 Condenser, .01 mf,, = 10% 2000 Volt DC Test -
CitA Cardwell No. 156B Variable Air Condenser, 001 mf., with Mycalex -
Tnsulation (Modified per Det. 10A, BES0-600935)
C12.1A Cornell-Dubilier Type 9A Condenser, 0001 mi. = 10% 5000 Volt DC
Test : . - . ’
-C12.2A Cornell-Drubilier Type SA Gcmdense.r, 00015 mf. = 10% 5000 Volt DC
Test ) ' % .
C13.14A
C18.2A Western Electric No. D-06859 Condensers, 2 mf., manufacturer’s
C13.3A rating 800 volts DC ’
C13.4A ‘
Cl14A] Western Electric K8-6943 Condenser Assemblies {Modified per Det.
C1BA § 9A, ESO-600935), 30 mmi, _
'ﬁ%ﬁ‘f("‘ﬁs.m Cornell-Dubilier PL-309-40 Condenser, .0002 mt., (Used only from
550 to 800 KC) .
C16.2A | Cornell-Dubilier PL-154-40 Gondenser, 01 mi:
L C1TiA Cornell-Dubilier PL-306-40 Condenser, .0002 mf., (Used only from
: 5B to 800 KC) < -
e C17.24 Cornell-Dubilier PL-154-40 Condenser, 01, mi. _
C18.1A) Cardwell T_1909 Condensers with Mycalex Insulation, 230 mmf. max.
Cl18.2A § :
C19A Cardwell §-3208 Condenser with Myealex Insulation, 250 mmi. max.
C20.1A Co%ne‘d-Dubilier Type YA Condenser, 001 mf. = 109 5000 Volts DC
est : .
C20.2A Cornell-Dubilier Type 9A Condensert, £02 mf. = 1069 5000 Volts DG
Test
C20.3A Ce'j][?!neii-Dubilier Type 94 Condenser, 004 wf. = 109 5000 Volts DC
est .
- .
C20.4A Cornell-Dubilier Type 3A Condenser, 004 mf, = 109, 5000 Volts BC -
- Test .
C21.1A Cornell-Dubilier Type 9A Condenser, 001 mf. = 10% "5”0,@0 Volts DC
Test '
C21.24A Co%nell-Dubiiier Type 9A Condenser, .G02 mf, = 10% 5000 Velis DC
est
C21.8A Cornell-Dubilier Type 9A Condenser, 002 mf. == 10% 5000 Volis jatel ’
Test . ) :
C21.4A Co%nellué)ubilier Type 9A Condenser, 604 mi. &= 109 5e00 Volts DC
est
C21.5A Co;neli-Dubilier Type 9A Condenser, 0065 mf. = 10% 5009 Volts DC .
est .
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APPARATUS LIST (Cont’'d.)
‘Degign No. Ordering Information

C22.3A7
C22.24
C22.3A
C22.4A
C22.5A1 . :
- C22.6A Western Electric No, D~ 96887 Condensers, 1 mf. manufacturer’s rating
c22.7A7 . 3500 Volts DC
C22.84 1.
C23.1A
C23.2A
C23.3A
Ca3.4A

C24.1A}
Ca4.2A

C24,3A
C24 4A Western Electric No. 180A Condensers, 1 mf manufacturer’s rating

C25.1A " ) 2000 Volts DC

C25.2A
G25.3A
C2b.4A

544
CZG.IA]
|

*

C26.2A
C27.14A
CE7.2A

C28.1A]
C20.1AT Western Electric No, D-96859 Condensers, 2 mf, manufacturer s rating

C292A1 . © 890 Volts DC

CSO&AF

C30.24A

CSl.lA}

C31.2A

C34A Oc%“neli ~Dubilier Type 9 Condenger, 0003 mf. = 10% 5000 Volt DC
T est

C36A Corneli-Dubilier Type 9 Condenser, 00003 mf, = 10% Modified per
17A, ESO-600815 - ‘

C3TA Western Electric No, 254A Condenser {3 sections .05 to .07 mf, each}
manufacturer’s rating 300 Volts DC

- C3%4A Cornell-Dubilier Type 9 Condenser, .01 mf. == 109 2000 Volt DC Test
C40A Cornell-Dubilier Type 9 Condenser, .001 mf. == 109 5000 Vot DO Test
C41A Corneli Dubilier Type 9 Condenser, 061 mf. = 10% 5000 Volt DC Test

C42A Cornell Dubilier PL-390-6 Condenser, .000056 mf. {(Used only from
550 to 660 XC, inclusive) -

C43A . Cornell-Dubilier Type 9 Condenser, -0003 mi. (Used only from 620 to
T BOO KC) 5000 Volt DC Test '

C44A Wesgtern Electrie No. 221A Condenser, 1 mf. manufacturer’s rating
1000 Volts DC

C45A Western Electric No. 230A Condenser, .4 mf. manufacturer’¥ rating
250 Volts DC :

C47.1A ] Western Electric No. 226A Condensers, 1 mf., manufacturer’s rating
C47.24A ( 650 Volts DC

C48A Western Electric No. 227A Oond'enser, 5 mi., manufacturer’s rating
650 Volts DC :

G50
C51.1A :
.(351.24;{ 1500 Volts DC
C51.3A
C524 |

CA9A }

Western Electric No. 296A Condensers, 3 mf., manufacturer’s rating
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Design No.

Ch4A
C5bA
CB6A
C57A
D1A
D2A
D3A
D4A
DBA,

D6A
DTA
D8A
DA

D10A

D11.1A
D11.2A
DiZA
D13A

D14.1A)
D14.2A
D14.3A
D14.4A

D17A
D18.1A
D18.2A
DI1%A
D20A
D21A
D22A
D23.1A)
D23.2A §
D24A

D25A
D26A

D27A
D28A
E24

APPARATUS LIST (Cont’d.}
Ordering Information

Cornell-Dubilier Condenser Cat. No. 4-18025 — .00025 mf.
Cornell-Dubilier Condenser Cat. No. 4-12040 — .004 mf.
Cornell-Dubilier Condenser Cat. No, 4-12020 - .002 tf.
Cornell-Dubilier Condenser Cat. No. 4-13050 — 0005 mf.
Western Electrie Detail 8, ES0-600857
Western Eleciric Detail 15, BR0-800858
Western Electrie Detail 7, ESQ-600857
Western Electrie No. 4644 Key

Hart and Hegeman Tumbler Switch, 250 Volts, 30 Amps. Double Poie,‘ .
Catalog No. 21598-4A

Western Electric No. 707TA Switch |
Western Electric Detail 5, ES0-600704
Western Electric Detail 5, ES0-600704

Hart and Hegeman Tumbler Switch, 250 Volts, 30 Amps. Double Pole,
Catalog No. 21598-A

Trumball Type “A7 Switch, 250 Volts, 30 Amps. Catalog Ne. 3841,
Double Po%e Single Throw

Western Eiectmc Detail 8, ES0-600704
Western Eleetric Detail 8, ES0-600704

'Ifart and Hegeman Switch, 250 Voits, 3 Amps. Catalog No. 610- BC

Westinghouse 8-Position Instrument Switeh, Catalog No. 8019’%52

Hart and Hegeman Door Switches, Catalog No. 8592

Western Electric Detail 8, ESO-8008ET
Western Electric Detail 3, ES0-600790
Western Electric Detail 3, ES0-600790

‘Western Electric Detail 7, ES0-800857

Western Electric Detail 7, ESQ-600857
Western Electric Detail 14, ESO- 600815

Western- Electric Flexible Connector, Detail 18, ESO-600763 and Chp, .
Detail 1A, ESA-600647

Western Electric Flexible Connectors, Detail 14, ESO—SG(}%S and Cl‘zps,
Detail 1A, ESA-6006847

Western Electrie Flexible Connector, Detaﬂ 18, ESO 600763 and Clip,
Detail 1A, ESA-600647

Western Electric Flexible Cennector, Detail 5, ES0-600643 and Clip,
Detail 1A, ESA-B00647 :

Western Electric Flexible Connector, Detail 8, ES0-600643 and Clip,
Detail 1A, ESA-600647

Western Electric Flexible Connector, Detail 44, ESL-327288
Western Electric Detail 1, ESL-603012
General Electric Type 4, 18 Volts, 2 Watt Lamp
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'if)le Pole,
i

| 3841,

%,,

Design No.
E3.1A,E3.2A 7
E3.3A,E3.4A
E3.BA J
B8ZA

ES3.1A, ES3.24A
ES3.5A

FLI1A}
Fi2A§

~F21A7
“F22A(

F3.1A, F3.2A
L5.1A,L5.2A
LsA

ES3.84, ESS.4A}Bryant Candelabra Porcelain Receptacles Cat. No, 338
J

L7A

E3A

L9A, L1CA
LiiA

LIZ21A, L12.2A
L18A

L14A

L15A, L16A
LITA, L1SA
LI9A

L20A

L21A

1224

L23A
L24A

L27.1A, L27.2A
1.28A
L31A
L324a
L33A
L34a
L35A
L3sA
L37A
L38A
Mia

Western Electric No. D-98571 Retard Cail

APPARATUS LIST (Cont'd.)
Ordering Information

General Electric 120. Volts, 5 Watis Candelabra Base Mazds “B”
Lamps .

Candelabra Keyless Lamp Holder Graybar Cat. No. 9444

D.&W. Indicating Cartridge Fuses, 250 Voits, 15 Amps. for 220 Voltg
or 30 Amps. for 110 Volts, No. 1463 or No. 14686, respectively

DL.&W. Indicating Cartridge Fuses, 250 Volts, 2 _Amps. No. 91102
D.&W. Telegraph Fuses, 2500 Volts, 1 Amp. No. 2760
Western Eleetric No. 130A Retardation Cpi?s

Western Electric Det, 1A, ESQ-600295 { Assembled coil, shield, Ci24,
D18A, efe.} or Det. 1A, ES0-600790 {Coil assembled only)

Western Electric No. 190A Retardation Coil
Western Electric No. 123B Retardation Cojl
Western Electric No. 198A Retardation Coils

Wesfern E.lectric Detail 1A, ESD-600780 { Assembled, coil and shield}
or Det. 1A, ESR-600294 (Coil assembled with D22A, D23A and

D24A)
Western Electric No. 190A Retardation Coils

Western Electric Detail 1A, ESG-600670 (Assembled, Coil and Shield) -
or Detail: 1A, ESG-6006423 (Coil assembled without shield) '

Western Electric Detail 1A, ES0-660673 { Assembled, Coil with Shield,
Insulators, ete.) or Detail 1A, ES0-225917

Western Electric No. 206B Retardation Coils
Western Electric No. 172C Retardation Coils

Western Electric No. 148F Reta'rfiation Coils

Western Electric No. 180A Retardation Coils

Western Electric No. 2068 Retardation Coil

Western Eleciric No, 199D Reiard Coil

Western Electric No, D-93571 Retard Coil _' . - .
Western Eleetric No. D-98571 Retarg Coil

Western Electrie No. D-98572 Retard Coil
Western Eleciric No. 20§B Retard Coil

R.F. Pick-Up Coil per Drawing No. ES0-608351
Western Electrie No., 2000 Retard Coil

Western Electric K8-7365 DC Milliammeter, 0-5 Ma. {Weston Model
301 DC Milliammeter)
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Design No.
M2A

M3A

M4A
MEBA
M6A

P1A
RBA
RIA

R12A

Ri4A, R15A
R18A

R1TA

R18A

R19.1A, R19.2A
R20A

R21A
R22.1A
R22.2A
R23A
R24A, RZ5A

R28.1A, R28.2A
R30.1A, R30.24A
R31A

R32A
R35A, R36A
R37A

R40A

R41A

R44A

R45A

" TWestern Electric K8-7379 AC Voltmeter, 0-300 volts (Weston Model

APPARATUS LIST (Cont’d.)
Ordering Information

Wastern Electric KS-7381 Thermoammeter, 0-2 Amps. (Weston Modal
495 Thermoammeter, K3-T276, furnizhed with 2 amp. external heat-
ing element (TCL2A))

Western Electric KS-7373 Thermoa;nmeter, 0-2 Amps. {Weston Model
%?1‘56 T}iermoammeter, furnished with external heating element
24))

Western Electric K3-7386 DC Millismmeter, 0-300 ma, (Weston Model
301 DC Milliammeter)

Western Electric K8-7371 DO Voltmeter, 0-4@0@ volts (Weston Model
301 DC Veltmgter) :

476 AC Voltmeter)
5 7’5 é 7 .
Potentiometer, 40 chms :
Western Electric No. 38W Resisfance, 100,{}05 ohms = 4%

Ward Leonard Type A, 27 Resistance, 40 ohms = b% tapped at 20
ohms * 5%, Type 206 Terminals

Western Eleciric KS-6985 Resistance, 100 chms (dhmspun)
Western Electric No. 18CH Resistances, 1.2 ohms *+ 1%
Western Electric No. 18CS Resistance, 0.6 ohms = 5%
Weston Type “4-17 Multiplier {Furnished with M5A)
Western Electric No. 18BM Resistance, 1000 ohms = 1%
Western Electric Neo. 18EC Resistances, 6000 ohms = 5%

General Radio Poientiometer Type No. 214, 2000 ohms (modified per
Detail 14, ESO-600703)

Western Electric No. 18GE Resistanee, 800 chms = 1%
Western Eleetric No. 18GF Resistance 800 chms *= 1%
Western Electric D-T5440 Resistance, 1200 ohms = 1%
Western"@g]lgctrie No. 18BG Resistance, 400 ohms = 1%

N
Ward Leonard 2 Deck Resistors per K-40202, No. 205 Type Terminals,
Type “D" Resistances, R24A 4200 chms -+ B%, R2PA 2640 ohms
=+ Koy with tapped sections of 275 ohms, 705 ohms, 1510 ohms, 150
ohms. :

Ward Leonard Type “B” Resistaneés, 7500 chms =+ 109, No. 205 Ter-
minals '

Ward Leonard Two Deek Resistances No. 205 Terminals, 2 Type “D”
" Resistances each 1 ohm = 10%

War% Leonard Type “A” Resistance, No. 206 Terminals, 2000 ohms
= [}’0 B - )

Durham Resistor MF 4% 0.5 ‘watts, 0.5 megehm

Western Electric Ne. ISBU Resistances, 300 ohms = 1%

Western Electrie No, 18AC Resistance, 500 ohms = 5%

Weostern Electric No. 38A Resistance, 48,000 ohms * 5%
Western Electric No. 38N Resistance, 24,000 ohms & 4%

Waz;;i Leonard Type “A” Resisiance, No. 206 Terminals, 130 ohms =
5% . ]

Western Elecdtric No. 38C Resistance, 15,000 ohms &+ 5%

[34]




| 1at 20

*ified per

Tayrminals,
40 ohms
ams, 150

g.__,205 Ter-
|
i..,_._‘ype “D!!

"'\{}0 ohms

Design No.
R4TI1A

R47.2A

R4T.3A, R47.4A

R48A, R40A
R50A, RBIA
R53A

R63A
R66A
R68A
RG9A
R70A
R73A
R76A

R77A

R78A I

R79A

RE0A
RSl.lA'z
RB1.2ZA
R81.3A
R81.4A
R82A
RE83A
R34A
RBBA

RBGA}
R27A

R88A
REOA
S1A
S24
Q34
S44
S5A
S6A

R545

APPARATUS LIST (Cont’d.)
Ovrdering Information

Ward-Leonard Type “D” Resistance, Type 2056 Terminals 8000 chms
= 2% tiapped at 4600, 4800, 5000, 5200, 5400, 5800, 5800 and 6000

ohms

Ward-Leonard Type “D” Resistance, No, 205 Terminals, 8500 ohms
4 29, :

Ward-Leonard Type “D” Resistances, No. 205 Terminals, 15,000 ohms
& 10%

Ward-Leonard Plague Type Resistances, K-40210, 50 ochms & 10%
Durham MF-4 Hesistances, 1 watf, 1 megohm

General Radio Potentiometer 50 ohms, ’I'ype No. 214 (Modified per
Detail 1A, ES0-660703)

Western Eleetric No. 1J Resistance, 20 ohms £ 5%
Continental Resistor Company Type D2 Resistance, 20,009 ohms
Continental Resistor Company Type D2 Resistance, 109,@00 ohms
‘Western Eleetric No. 18BL Resistance, 750 chms &= 5%
Western Electric No. 18CH Resistanee, 1.2 ohms = 1%

" Western Electric No. 18CH Resistance, 1.2 ohms * 1%

Ward-Legﬂard Type Z Resistance, 1%%” long, 15600 ohms, Type 219
Terminalg

Western Electrie No. 18CS Resistance, 0.6 ohm = 5%

Ward Leonard Type “D” Resistance, 2” long, 1500 chms = 104, Type
219 Termi}gais

Ward-Leonard Type “D” Resistance, 814" long, 32,000 ohms = 10%,
Type 219 Terminals

Western Electric No. 38AA Resistance, 10,000 ohms = 4%

Ward-Leonard Type No, K-40026 Plaque Resistances, 6§00 ohms

Ward-Leonard Type “D” Resistance, 2” long, 1500 ehms % 10%,
Type 218 Terminals !

Western Electric No. 18EW Resistéﬁces; 5000 chms * 5%
General Radio Potentiometers Cat. No, 301A, 2500 chms

‘Western Electric No. 38C Resistance, 15,000 chms = 5% 7
Western Electric No. 1AH Resistance, 1.4 ehmsl + 1% :
Western Electric K3-6994 Relay . .
‘Western Electrie No. 235C Relay »
Western EIectjic _KS;715-’? Relay |

Western Electric No. E704 Relay with E1 Relay Cover
Western Electric K8-6985 Relay.

Signal FEng, Co, B4Z1 Relay
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Design No.
TI1A
T2A
TSA
T4A
T5A
T7A
T8A
TIA
Ti0A -
T1iA
T124
TCL1A
TCL2A

TOZA

V1Y
VZA
V3.1A |
V3.2A ]

V4A, V5A
VBA
V7A
V8A
VOA
VI0oA
VilA
VizZA
VI13A
V14A
Vi15A
VS2A
V83.1A
VS3.24A

VSéA}
VSBA

VE6A, VSTA )

V3B8A, VB3A
V8104, VS11A

V124
V8134
VS144
vsis

J

APPARATUS LIST (Cont’d.)
Ordering Information
Western Electric No. 24TM Input Transformer

Western Electric No. 316D TFransformer
Western Electric No. 816F Transformer
Western Electric No. 324A Transformer
Wesi;ern Electric No. 315B Transformer
Western Electric No. 316E Trangformer
Western Electric No. 324B Transformer
Western Electric No. 320D Transformer
Western Electric No. 105B Repeating Coil
Western Eleetric No. 262A Input Transformer. .
Western Electric No. D-98573 Transfor;ner

“Westen Heating Element. per Weston Dfawing CD-51014, 0-100 ma.

Weston Heating Element per Weston Drawing CD-51014, (Calibrated
with M2A) 0-2 amp. i

Weston Heating Element per Weston Drawing CD-51014, {Calibrated
with M3A) (-2 amp. :

Western Electric No. 271A Vacuum Tubes

Western Electric No. 212E Vacuum Tubes

Western Electric No. 258B {Rectifier) Vaeuum Tubes

‘Westerr: Electric No. 2874 Vacuum Tube
Western Electric No. 271 A Tube
Western Electric No, 2424 Tube

RCA B4 Tube

Eby 4-11-UY Vacuum Tube Sockets
Western Electric Tube Mounting Detail per ES0-600668 -~

Western Electric No. 1839A Vacenum Tube Sockets

Western Electric Vo, 1374 Vacuum Tube Socket
Eby 83-11-B Vacuum Tube Socket
Western Electrie No. 145A Vacuum Tube Socket
Eby 33-11-A Vacuum Tube Socket
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EisTrrsuror IN THE LU NITED STATES

ba

ray

ELECTRIEC COMPAN .

Jacksonville Oklahoma City Salt Lake City
Kansaz City™. QOmaha San Antorio
Knoxville Orlando . San Diego

Los Angeles * Pecria San Francisco
Louisviile Philadelphia Savannah
Memphis Phoenix Seattle

Miami Pittsburgh Spekane
Milwaukee Portland Syracuse
Minneapolis Providence Tacoma
Mount Vernon Reading Tampa
Nashville Richmond Toledo
Newark Hoanoke ‘Washington
New Haven Rochester Wichita

New Orleans Sacramento Winston-Salem
New York St. Louls Wozcester
Norfolk 8t. Paul - Youngstown
Oakiand

., o

A Mationar Eivcriic SERVICE

Akron Dalias
Albany Davenport
Allentown Dayton
Agheviile Denver
Atlanta Daetroit
Baltimore Dluth
Beaumont Durham
Birmingham Elimhurst, L. I,
Boston Fling
Brockiyn Fort Worth

h Buffale Fresno

i Dutte Grand Rapids

i Charloite Hammond

i Chicage Harrisburg
Cincinnati Hartford
Cleveland Houston
Columbus Indianapolis
Halifax Quebes Montreat
Saint John, N.B. Sherbraoks Ottawa

ABRGENTINA
Cin Standard Eleetric

AUSTRALIA
Standard Telephones

Road, Alexandria,

AUSTRIA

China Eleetric Co.,
Road {P. O, Box 289),

poo,
CZECHOSLOVAKIA

Samova, U 1, 664,
DENMARK

Standard Elecirie
Mandsgade 71,

53-J-37-2C-WECO-T12353

Casills de Correo 48 (Btreet
dress, Calle Cangallo 1286),
Baenos Alres

Wori\s, Lid., Dresdner
o, 73,
BELGIUM ®

A/S,
Copenhagen, N.

LiM[TED

i
Brenesh Houses

Disrsrsuror ror Canapa aNp NEWrFoUNDLAND

 Northern Flectric Company

General Offices and Plant: 1261:-\Shearer Street, Monireal, P. Q.

Eémonton ':

Torenta London Sudbury Port Arthur Regina
Hamilton Windaor Kirkland Lake Winnipeg . Celgary Vancouver :
Vernon Victor.a

ITorEIGN INSTRIBUTORS

Tnternational Standard Electric Corporation

67 Broad Street

New York

s U, 8. Al

Associated, Allied or Affiliated Companies

Argentina,
Ad-

and Cables
{Ausyralasia) Ltd.,, 258-274 Botany

Sydney, N. 8. W.

United Telephone =and Telegraph

Btragse

Yienna, XX /2

Bell Telephone Manufacturing Cao.,

4 Rue Boudewyns, P. Q. Box 526,
Antwerp

BREAZIL
Internasional Standard  Eleetric
Corp., Caixa Poatal 430 {Sureet
Address, Avenida Rio Braneo,
99/101}, Eio de Janeiro

CHINA

YLid., 268 Lay

Yangtsze-
Shanghai

Standard Electric Doms a Spolecnoss,

Prague

Rzad~

EGYPT

Standard Telephones and Cables, Standard Telephcnes and Cables .-

Ltd., Shell House, Sharia Cheri- (Australasia} Lid., 24-28 E&ilanee__

fein, Cairo Street, P. 0. Box 638 Welll
FRANCE . : NORWAY e

Le Materlel Telaphanique, 46:47 Standard - Electric  Aktieselskap

Quai de Boulogne, Boulogne, Bil- Havin, Ostre AKre . Oslo

lancourt {Seine). Paris i ! ]

GERMANY
Standard Blektrizitits Gesellschafs
A /G, Genest Strasse §, -
Berlin-Schbneherg

GREAT BRITAIN
Standard Telephones and Cables,
Ltd., Connaught House, 63 Aldwych
London, W. C. 2
HOLLAND
Bell Telephone Manufasturing Co.,
Scheidestmat 160-162,
The Hapue

BUNGARY
SBtandard Electric Co., Litd
jpest 4—, i Budapest
INDBIA
Standard Telephones and Cabies,

Ytd., 4, Esplanade East (2. 0, Box

113}, Calcuatta
ITALY

Fabbrica Apparecehiature  per

Comunicazioni  Biettriche,  via

Tuigi Bodio N. 38, Milan, (53-19)
JAPAN

Nippon Electric Co., Ltd., 2 Mits
Shikokumachi, Shiba-Ku, Tokyo

Printed in . 8. A.

NEW ZEALAND

FOLAND

Standard Electric Co. W,
Sp. Z2.0.€, Wapolna 53,

PORTUGAL

Btandard Elect‘ﬁea., S.A. Praﬁ:;. b

Restauradorss 47-1
BUMANIA

Standard Electric Romana, S A
Bucurest!

37 Cales Victoriei,

SOUTH AFRICA
Standard Telephones and
Litd., Court Chambers, 18%
dncs gt, (P, O. Box 513},

SPAIN

Standard S/A.,

Elecirica,

Ramirez de Prade 5 (Post Office
M' drid ..

Box 70400,
SWITZERLAND

Bell Telephone Manufactiring CD'

18 Bubenbergplats,

YUGOSLAVIA
Jugoslavensko  Standard
Cempany, Akcionarsko

Kralja Aleksandra ul. 17,

" Temporary Instruction Bulletin Ng: 82
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904 Modulation

B. 5%
B.5%
7.0%
5. 5%
9.0%
12.0%

:Néte If 814 fails to close in 15 Seconds by reason of Ség

function -— Close 8l& in Manually

ter seguence relays have operateﬁ and plate voltag

O o_m@d unit - 1f no plate current is noted on 3R

‘ _.efilla'te.
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