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Wesiery Fieckric

RADIO FREQUENCY AMPLIFIER
No. 80718

INTRODUCTION

The Western Electric No. 80718 Amplifier
15 a radio-frequency amplifier designed for con-
nection to a Western Electric No. 12B or other
Radio Transmitter capable of delivering 100
watts. It may be operated at any frequency
from 550 to 3000 kilocycles and will deliver
250, 500 or 1000 watts of completely modu-
lated carrier into a suitable antenna. It is com-
posed of a No. 71B Amplifier plus miscella-
neous apparatus such as vacuum tubes, fuses,
ete., required for operation, 7

The No. 71B Amplifier consists of a metal
cabinet, similar to that of the No. 12B Radio
Transmitter, containing the radio-frequency
circuits, complete power supply equipment
and all the necessary control and protective
circuits. As the amplifier is complerely a-c.
operated, no motor-generators, batteries or
other external power equipment are reguired,

The amplifier is designed to operare on 220-
volt, 50~ or 60-cycle, three-phase power sup-
ply. The following tabie gives the total power

by

Qutput Rating Full O peration

1000 watts 4000 warts
500 wares 2400 warts
250 wates 1500 wates

required for operation at the three outpur rat-
ings in the standby and operating conditions.
The power factor is 90 per cent. _

A schematic diagram of the amplifier circuit
1s shown in Figure 1. The amplifier consists of
two tubes operating in a balanced push-pull
circuit, a circuit for suppressing radio-ire-
quency harmonics, and provision for efficiently
coupling the output to an antenna. Separate
rectifiers provide the necessary direct current
to the plate and grid circuits. Control and pro-
tective circuits interfock with those of the as-
sociated radio transmitter to provide protec-
tion to the equipment and the operating
personnel, :

The Nos. 302C, 303C, and 304C Radio
Transmitting Equipments (250, 500, and 1000
watt output, respectively) each consist of a
No. 12B Radio Transmitter and a No. 71B
Amplifier with their necessary accessories.
These equipments are supplied with tubes,
tube sockets, condensers, etc. for the powwer
output requested, They may be operated at
reduced power by simple adjustments. T he
power rating may be changed by the substitu-
tion of the proper tubes, tube sockets and ot hrer
compoenents.

GENERAL DESCRIPTION

Amplifier Input Circuit

The radio-frequency input voltage is obe
ramed from the tuned input rransformer

{LIB) coupled to the output of the associ-
ated radio transmitter. The input energy is
dissipated in resistances (R1B and R2B)
which are in tapped sections to permit adjust-
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ment to the value required to produce the nec-
essary radio-frequency grid voltage across the
tuned circuit.

Amplifier Tubes

The amplifier emplovs two radiation-cooled
vacuum tubes (V1B and V2B) operating as
class “B” in a balanced push-pull circuit, the
tubes being biased to approximate cut-off.

Amplifier Output Circuit

#"The plates of the tubes operate into a tuned
output transformer containing a thermoam-
meter { M5B) to facilitate tuning and neutral-
1Zing.

Harmonic Suppression
and Antenna Coupling

Harmonic suppression and antenna cou-

pling 1s accomplished by the network consist-

ing of L3B311B, CI7B and L4B which cou-
ples the transtitter to the antenna and sup-
presses the radio-frequency harmonics, Meters
{M6B and M7B) necessary to facilitatetun-
ing are provided in this circuit. A resistance
(R8B) of 100 ohms is included, which may be
connected by means of z link (D14B) to serve
as a load for tesung at times when it'is not
permissible or desi; able to energize the an-
tenna.

Monitoring Circuit

An audio output transformer (T4B) con-
nected in the high voltage return lead provides
ample audio power for MONItoring purposes.

h

Power Circuits

The filaments of 21l tubes operate on alter-
nating current. The filament transformer pri-
mary. Vo}tage 1s measured by a voltmeter
(M1B) and is maintained 2t 200 volrs by ad-
rustment of the variable auto-transformer
(T6B). : '

Grid bias voltage 1s supp}ied by a single full-
wave mercury vapor rectifier tube (VOB). The
output of this rectifier is passed through 2

two-section filter and dissipated in an ad_;ust
able resistance (RIOB)
Plate power for the amplifier tubes is sup:
plied by a three-phase full-wave mercury va.
por rectifier emploving six tubes (V3B ¢4
V8B, incl.}. The output of this rectifier is §I-
tered by 2 single-section filter.

Power Control and Protection Circui’rs

The power control circuits consist of a com-
bination of relays arranged to energize the
various power circuits of the amplifier in
correct sequence and to provide the neces
delay before applying p?atﬂ voltage to the r
tifier tubes. The amplifier is completely ene
gized automatically by the operation of th
“Master Control” switch located on the
12B Radio Transmitter, if the “Main Pot
Disconnect” (D1B} and the “Filame
(D3B) switches are closed, and when the
“High Voltage” switches on both the trans
mitter and-amplifier units are “On.” For s
automatic starting, the “Hzg}"z Voltag
switches are left in the “Of” position when

“Master Control” switch 1s closed. After the
control circuits have functioned, the starting
operation may be completed by closing t
“High Voltage” switches. (See “Control Ci
cuit Sequence Chart,” Figure 2.)

The protectzon circuits (of the No. 71B A'

plifier) consist of the following relays and fuses
to protect the equipment and personnel.
" The door switch relay (S3B) removes bia
and plate voltages whenever a door swi
(D7B) 1s operated either in the No. 12B Rad
Transmitter or the No. 71B Amplifier

The grid bias marginal relay (SJE} remo
the plate voltage when the bias voltage 1s
low a proper value and prevents applicatio
the plate voltage when the bias voltage 151

The overload relay (S6B) removes the p
voltage when an overload beyorid the safe ¢d
pacity of the rectifier occurs. The current
manded by modulation peaks and supplied
the filter condenser does not pass through t
relay and cause unnecessary operation.

The surge relay (S7B) and the filter resi
ance relay (S8B) are provided to short out. 2



resistance, used to limit the condenser charg-
) ing current, after the condenser has assumed
its full charge. It is necessary to hmut this
charging current to prevent excessive loads on
the rectifier tubes and false operation of the

General

The installation of the No. 71B Amplifier in
conjunction with the No. 12B Radio Trans-
mitter, being a typical case, 1s herein dealt with
in detail. Installation in conjunction with a
transmitter other than the No. 12B should be
facilitated by these mnstructions.

The No. 302C, or 303C, Radio Transmitting
Equipments should be instailed m accordance
with the installation drawings furnished. The
~ transmitter and amplifier units should be in-
¢ stalled 1n a Light, well ventilated room and so

tenna and ground connections. At least three
. feet of clearance should be allowed on all sides
and top of the units. If forced ventilation of
' the transmitter room is employed, care should
' be exercised in arranging this ventilation so
- that dust and dirt are not blown or drawn into
“the equipment, '

..the units in accordance with the installation
drawirg, and if practicable, all ground leads,
~ power and audio conduits should be in place
- 'before the equipment is set up. The No. 128
. Radio Transmitter should be placed on one of
“the hardwood bases and the back and two sides
.of the unit should be removed by removing
- the screws which fasten them to the frame. The
' right side of the transmitter unit is removed

‘the transmitter frame should be removed to
permit the proper alignment of the transmit-
ter and amplifier units. B
Before the No. 71B Amplifier is set in place
on its hardwood base, remove the knock-outs
-1n the junction box in the No. 128 Radio
~Transmitter. This junction box is located in
the lower front right-hand corner of the trans-

situated as to-provide easy access to the an- -

" Two hardwood bases should be prepared for .'

permanently and side guide pins at the top of -

overload relay.
Fuses are provided in the 220-volt a-c. cir-
, cutts and in the rectifier output circuits as ad-
ditional protection to the apparatus against
circuit defects.

INSTALLATION

mitter unit (see view “C-C” on mstallation
drawing ESX-601752). Remove the back and
‘the right side from the amplifier unit by re-

- moving the screws which fasten them o the

frame. The left side of the unit should not be
removed. When the amplifier unit is in place
and carefully aligned with the transmitter
unit, a 1% inch Chase nipple and locknut
should join the junction box in the transmitter
unit to the amplifier unit.

Ground System

A typical interior ground system layout is

shown -on the installation drawing (ESR-

601783). All metal structures such as building
frame, water and steam pipes, conduits, roofs
and stacks should be bonded to the interior
ground system. All ground connections should
be as short and direct as possible and all joints
should be soldered or welded. Where installa-
tions are made in tall buildings the informa-
tion given on ESR-601783 and associated
drawings may not apply entirely, in which case
additional engineering information should be
requested.

The main ground terminal of the transmit-
ter unit 1s located at the extreme lower right-
hand corner in front of the junction box. It
consists of a cadmium plated copper strip 43
inches long which is fastened to the main trans-
mitter frame by means of two bolts located at
the ends of the strip. The main ground termi-
nal of the amplifier unit is located at the ex- -
treme lower left-hand corner of the cabinet in
front of the terminal strip. It is similar in con-
struction to that of the transmitter unit and is
fastened to the main frame of the amplifier by
means of bolts. The ground connection for each
unit should consist of a 4 inch by 1/64 inch
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copper strip, one end of which should be sol-
dered to the removable strip which 1s then
bolted to the ground terminal. The other end
1s soldered to the main ground system. It is
suggested that the lugs which are bolted to the
ground terminal in the transmitter unit be
temporarily removed while soldering the
ground strip. All ground connections should be
as short and direct as possible.

Anfenna

The No. 71B Amplifier can be operated with
an antenna of any resistance and reactance,

but where antennas of less than 12 or more
than 90 ohms are encountered, additional en-
gineering information should be requested.
The antenna lead-in from - the grounding
switch is connected to terminal 27 located on
top of the amplifier unit. Copper tubing is rec-
ommended for this purpose,

Power and Conirol Connections

A l-inch conduit should be installed from
the service entrance to the junction box in the
transmitter unit and three No. 8 B&S gauge
BRC wires should be pulled through from the
220-volt, 3-phase, 50- or 60-cycle power sup-
ply. These wires connect to terminals 1, 2 and
3 of the amplifier terminal block. Connect ter-
minals 2 and 3 of the amplifier to terminals 1
and 2, respectively, of the transmitter termi-
nal block. Using No. 14 B&S gauge BRC wire
connect terminals 4, 5,6 and 7 of the trans-
mitter unit to terminals 4, 5, 6 and 7, respec-
tively, of the amplifier unit. -

Radio-Frequency Input Connections
In the No. 12B Radio Transmitter open link

switch D28A and remove condensers C21A

from their mounting posts. Connect the
ground strap of the transmitter to terminal 26
of the amplifier. Connect the ungrounded post
just vacated by condensers C21A to terminal
25 of the amplifier. When these connections are
complete, link switch D2A may be used 1o
connect resistance R12A into the circuit: that
15, when this link is between “3” and “4” the

resistance Is in circuit, and when berween 2%
and “3” the fesistance is out of circuit.

Audic-Frequency Connections

The speech input and monitoring output
leads should be run in conduit and brought out
near the terminal blocks in the transmitter
unit. The speech input leads connect to ter-
minals 15 and 16 on the transmitter terminal
block and the monitoring output leads connect
to the spare terminals 13 and 14 on the trans-
mitter termmal block. Terminals 13 and 14
then should be connected to terminals 9 and
10, respectively, of the amplifier unit. A No.
19 B&S gauge twisted pair, rubber and lead -
covered cable per KS-6531 should be used for =
all audio leads. Both ends of the lead cable -
sheath should be bonded to the ground system -
with a No. 16 B&S gauge bare copper wire and __
all conduits should be soldered or welded to the
ground system. In grounding the lead cable
sheaths, terminal 10 of the transmitter unit or
terminal 11 of the amplifier ur’" may be nsed.

Transformer Connections

The heaviest transformer (T5B) is shipped |
separately and must be mounted in its place
in the lower compartment. Each transformer
terminal is marked and each wire is corre-
spondingly tagged. Remove the metal tags or
siide them back upon the wires to avoid a
chance of short circuiting, and connect num-
bered wires to the correspondingly numbered
transformer terminals.

Rectifier transformers (T3B and T5B) are
equipped with taps marked with the primary
voltage. The line voltage should be measured
at regular intervals during an operating day,
the average taken, and the connections to the
transformer taps made on that marked termi-
nal which is nearest to the average voltage.

Miscellaneous Installation Notes

When the harmonic suppression coil is fitted
with an internal supplementary coil it is
shipped with fiber wedges to protect it from
breakage. Remove these wedges before ener-
gizing the amplifier.




The equipment is shipped wirh condensers,
meters, and other parts, all of which are appro-
priate for the frequency, power and antenna
mmpedance specified in the order.

Change of Transmitter Nameplates

Certain apparatus designation nameplates
on the No. 12B Radio Transmitter are changed
when the transmitter is operated in conjunc-
tion with the No. 71B Amplifier. The new
nameplates and mounting screws are included
with the equipment and can be attached read-

Povrer Supply Circulis

Open main switch D1B and install fuses in
accordance with the following table which
gives the fuse ratings in amperes.

) R.F. Guiput Power FIB  F2B F3B
7 1000 watts 5 2 15
500 watts 4 2 10
250 warts 3 2 6

. base) lamps in the panel lamp sockets.

Preheating Rectifier Tubes

Install six No. 249B Vacuum Tubes* (mer-
cury vapor rectifiers) in the sockets {VS3B to
 VS8B, inclusive) and one No. 301A Vacuum
Tube* (mercury vapor rectifier) in its socket
.~ (VS89B). Preheat these tubes in the following
| manner. ‘

Set the “High Voltage” switch (D8B) on
“Of” and temporarily remove bias rectifier
fuses (F2.1B and F2.2B). Apply filament volt-
age to all rectifier tubes by closing the main
switch (D1B), the “Filaments” switch

- ter unit. Adjust the “Filaments Volts” meter
" (MI1B) to 200 volts by means of the variable
| ¥ auto-transformer (T6B) designated “Fila-
L.« ment Volts.” This places 2.5 = 0.1 volts on the
filaments of the plate rectifier tubes (V3B to

Install five 6-wart 120-volt (candelabra '

© {D3B), and the main switch on the transmit-.

iy with a screwdriver. The nameplates to be
substituted are listed below:
A;D;bczmtm'

Designation

M3A “Antenna Current”
CI9A “Antenna Tuning”

The correct equipment nameplate also will
be included and should be mounted in the des-
ignated place in the center of the front panel
of the No. 12B Radio Transmitter. The pane}
1s drilled and tapped, and the Droper screws
are provided for this purpose.

Orginal Nameplaie
Designation

New Nameplate
Designation

“Output Current”

“Output Tuning”
P g

PRELIMINARY ADJUSTMENTS OF POWER CIRCUITS

V8B, incl.) and 5.0 % 0.1 volts on the filament
of the grid rectifier tube (VIB). After 15 min-
utes or more the preheat is complete and the
switches may be opened and fuses replaced.

Delay Relay

During the preheating operation just de-
scribed remove the cover from the delay relay
(S2B) and verify its timing by comparison
with the second hand of a watch. The time of
operation should be at least 15 seconds from |
the instant “Filaments” switch D3B is closed.
If this time is not obtained set and lock the
calibrating disc within the relay to “15” or
“16” (seconds) and verify the setting.

If the equipment is being operated upon a
50-cycle power supply the calibrating disc
should be set at five-sixths of the desired num-
ber of seconds, for example, the correct setting
for fifteen seconds 1s 12. Any setting made
should be verified by timing with a watch.

A delay of 15 seconds assumes a room tem-
perature of at least 60 degrees Fahrenheit. If
Toom temperatures below 60 degrees but above
50 degrees are encountered, greater delay up
to the full range of the relay must be used: If
below 50 degrees, the tubes should be pre-

*The filaments of new mercury vapor tubies should be heated
at least 15 minutes before the high voltage is applied. This
preheating rémoves any particles of mercury adhering to the
sides or elements of the tubes after shipment or handling, thus
minimizing the possibility of fash-overs. {See section on
“Maintanance.™) -
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heated for a greater length of time and the
- high voltage applied manually by means of the
“High Voltage” switch (D8B). At 32 degrees
- this time should be at least 15 minutes.

" 'Grid Bias Load Resistances

Connect an ammeter suitable for measuring
-0.32 ampere direct current in series with the
grid filter retardation coil (121B). This may
- be done by unsoldering the wire from the ter-
-minal lug marked “1,” soldering the negative
‘ammeter lead to the lug, and the positive lead
to the loose wire. Energize the grid bias recti-
fier by closing the main switch (D1B) and
the “Filaments” switch (D3B) as in the pre-
ceding paragraph. Do not close the “High
Voltage” swirch (D8B).
The load resistances (R10.2B and R10.3B)
are connected in parallel and must be adjusted
-together so they will have approximately equal
resistances. Adjust these resistances by means
of the lower slider clamps which short out the
-unused end turns so that the load current (in-
cluding the current taken by the grid bias
marginal relay in the opkrated condition) read
on the ammeter is 0.32 ampere when the a-c.
line voltage is at its average value.
~The remaining sliders provide a potentiom-

tubes-(V1B and V2B) and should be ser for
275 volts measured between the grid terminals
on sockets (VS1B and VS2B) and ground,
pending final adjustment. In the case of the
250-watt equipment, the bias voltage shall be
250 volts. Having completed this adjustment
the rectifier should be shut off, the meter re-
moved, and the wire resoldered to lug “1” on
the'retardation coil (L21B).

Door Switch and Filament Relays

The filament relay (S4B) should operate
~promptly” when the “Filaments” switch
1 (D3B) is closed. Door switch relay {S3B),
should operate and release positively when-
- ever any door in either the transmitter or the
amphifier 1s closed or opened. Check each door
- switch sevefal times for positive operation.

eter adjustment of -the bias voltage on the

- tal

Do not remove the strap from across the
resistance (R3B) and condenser (C32B) in
series with the door switch relay (S3B). This
apparatus 1s provided only for use when the
amplifier is operated with a transmitter other
than the No. 12B which may have a 110-volt
door switch circuit,

Plate Rectifier Contactor, Surge
and Filter Resistance Relays

Close the main switch (DI1B), “Filaments”
switch (D3B), and all doors. Allow time for
the delay relay (S2B) to operate. Observe the
plate rectifier contactor {SI1B) and the surge
relay (S7B) for positive operation and the
hlter resistance relay (S&8B) for somewhat de-
layed operation when the “High Voltage”
switch (D8B) is closed. The surge relay (S7B)
operates momentarily and drops back to per-
mit the operation of (S8B).

Grid Bias Marginal Relay

The grid bias marginal relay (S5B) is ad-
justed by means of slider clamps on a resist-
ance (R16B) in series with the relay winding,.
This relay (as well as all others) is adjusted
when it leaves the factory and should not re-
quire readjustment. However, if the slidérs
have been moved it will be necessary to read-
just it as follows:

Temporarily connect an adjustable resist-
ance of 200 ohms maximum, capable of carry-
ing ¥2 ampere in series with the primary of the
bias rectifier plate transformer (T3B) and use
this to adjust the voltage output of the recti-
fier. Connect 2 d-c. voltmeter with a 0-300
scale across the entire load resistance to meas-
ure this voltage. Set the d-c. voltage ar 230
and adjust the resistance (R16B) to a value
such that the relay will just pull up when the
a-c. voltage is applied. Reduce the d-c, voltage
to 200 and adjust that portion of the resistance
(R16B) between the “break” contacts until
the relay drops out at this voltage. Care must
be taken not to attempt to make this marginal
adjustment so close to the “operate” (230
volt) point that the relay will act as a buzzer at
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some critical voltage. The voltages specified in

this paragraph may be lowered for those instal- .

lations which are subject to line voltage varia-
tions greater than = 10 per cent from normal.

Overload Relay

The overload relay (S6B) is properly ad-
justed at the factory and should not reqmre
rf*adjustment Ad}ustment of Its operating
point i the circuit is controlled by a shunt re-
sistance (R9B) which is set in the foﬂowmg
manner.

This adjustment’ must be made with the
cover of the relay (S6B) in place. Open the
man switch (D1B). Connect the positive ter-

munal of a six-volt battery to the transmitter-

ground, the negative terminal to a 12-ohm
rheostat, and the other terminal of the rheo-

stat to the cap terminal of the rectifier tube

designated “V&B.” Adjust the current indi-
cated on “Power Amp. Plate Current” meter

by means of the rheostat to the normal value

indicated in the following table and allow the
current to flow (ie., “soak”™) for at least one
minute. '
Nﬁrmal Current

Outpui Rating Ouverioad Current

PRELIMINARY ADJUSTMENTS OF RADIO
- FREQUENCY CIRCUITS

1000 warts  1.00 amperes  1.50 = 0.15 amperes
500 warts  0.50 amperes  1.00 = 0.10 amperes
230 watts  0.25 amperes  0.50 = 0,10 amperes

General

Refer to the atrached tuning chart and set

_up the specified number of turns on coils L1B,

L2B and L3B. Verify that the fixed condensers
hsted in the table have been installed and
connected. Small differences in tube character-
1stics and manufacturing variations in the coils
and condensers may render the tuning chart
inexact, therefore during the following tuning
operations a change of a turn ot two may be
anticipated.

- current meter (M4B) and that the'p

capacity (C13B). Specificall ly if the an

The shunting resistance (R9B) shall j
justed so that the overload relay (S6B) g
ates on the overload value when the curs
increased from the normal value. In the
of the 250 watt amplifier 1t 1s not possib
use the shunting resistance (R9B) theref,
in this case remove the strap wire at o
of the resistance and test the relay for
tion between the limits indicated in the t3

Upon completion of the above .tests
the main switch (D1B), open “High Vol
switch (D8B) and energize the grid biag
tifier by closing “Filaments™ switch (]
Operate the overload relay (S6B) ma;
usmg a slender wooden rod through a perfo
tion n the cabinet and note thar the
holds up after operation and 1s released b
“Ouverload Reset” key (K1B). This m

done with the relay cover off.

General

Remove all testing equipment, replace
cover, energize the amplifier and obse;
the sequence of operations indicated o
“Control Circuit Sequence Chart” Figu
Note that the plate voltmeter (M3B)
cates somewhat more than 3000 volts
there 1s no appreciable current on the’

lamps operate.

Adjustment of Antenna Impedance

If the antenna has positive reactance,
be necessary to install an antenna series ¢0f
denser (CIBB) so that the total antenna
actance will be only enough posxtwe to
properly with the required value of coupit
capacity (C12B). Space, temporarily ¢
by a link {D11B), has been provided fo

has more than 120 ohms positive reacta
the antenna series condenser {C13B) shal
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in accordance with the foliowing table, wherein
Ra is the resistance component of the antenna
impedance. The necessary Cornell-Dubilier
condenser may be ordered from the nearest
Branch House of the Graybar Electric Com-
pany. For antennas of more than 90 ohms re-
sistance, additional engineering information
should be requested.

Frequency Capacity Ra Between
Kilocycles Mid. 20 and 90 Ghms
500 to 900 0.00120 PL-242-30
910 to 1800 0.00060 PL-265-50
0.00035

1800 to 3000 PL-288-50

installation of Amplifier Tubes

Install the amplifier tubes in the sockets,
taking care to see that they are not subject to
any mechanical strains. In the case of the 250-
watt equipment two adapter assemblies for
use i connection with the standard sockets,
are provided and should be installed before
the tubes are fitted to them.

Verify the proper mstallation of the tubes
by lighting the filaments (close “Master Con-
trol” on transmitter, the main switch DIB and

~ments Volts”

“Filaments” switch D3B) setting the “Fila-
voltmeter (M1B) to 200 and
reading 10.0 = 0.1 volts across the filament

" terminals or pins on the tube with an accurate

portable voltmeter. Poor socket contacts will
cause low filament voltage measured across
the tube terminals.

Energize the amplifier as previously de-
scribed and adjust the plate eurrents of the
two tubes to equality, as mdicated upon the
“Balance” meter (M2B), by ad;ustmg the
potentiometer slider on either load resistor
(R10B) of the grid bias rectifier. One tube
(V1B or V2B) should be biased to 275 volts,
the other adjusted to balance. In the case of
the 250 watt equipment the bias voltage shall
be 250 volts balanced as above. :

The “Power Amp. Plate Current” meter
(M4B) readings should be approximately as
given in the table below.

Type of Gutput -+ Biar Plate

Tubes - Rating Volts Amperes

279A 1000 ~275. 03 =01

251A 500 275 - 03 =01 -
—250

270A 250 0.075 = 0.025

TUNING . ADJUSTMENTS

Preliminary

These instructions describe the tuning of the
No. 71B ‘Amplifier in connection with the
No. 12B Transmitter as a typical case. It is
assumed that the transmitter i1s tuned and
adjusted 1n accordance with instructions con-

‘tained in Bulletin No. 727. This preliminary

tuning of the transmitrer shall be done with
the “Input Coupling’ control (L1B) of the
amplifier set on zero and the 100-ochm resist-
ance (R12AY in series with the other elements
of the hnk circuit, e, “D2A” shall connect
¥3” and “4” as described under “Radio Fre-
quency Imput Connections.”
C19A shows a tendency to flashover, reduce
the turns on L13A and increase the capamty
(C-19A). Note: — “Antenna Tuning” con-
denser (C19A) and “Antenna Current” meter

I condenser

10

{}3A) referred to it Bulletin No. 727 have
been redesignated as “Output Tuning” and
"“Output Current” respectively.

Amplifier Input Circuit .

With the amplifier “Input Coupling” cors-
trol {L1B) set on zero, tune the output of the
No. 1ZB transmitter until the fuil outpiet
power (10{} watts) is dissipated in the 100-
ohm resistance (RIZA)}. Record all meter

readings and dial settlngs on the No. 128
Transmitter, reduce the “R.F. Qutput” com-

trol (R20A) to zero and remove the 100-chrn
resistance { R1ZA) by means of the link switc h
(D2A) described under “Radio Frequency
Input Connections.” 4 '

Energize the No. 6071B Amplifier by ope-

erating the main switch {D1B), and the “File- .
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} memf switch (D3B). Leave the “Huigh Volt-
£ age” switch (D8B) open. Increase the “R.F.
: Control” until a convenient reading {2 am-
' pere.or more) is obtained upon the * Output
— Current” meter(’\rﬁA) and increase the “In-
v put Coupling” control (L}D} to five or ten
~ divisions. Tune the ampi;%er input circuit with
the anﬂ,t Tumﬂg control {C1B) until a
distinet minimam is obtained on the * Outpuz:
Current” meter (M3A) of “the transmitter.
Durmg”ﬁm ming the

trol (C' B} may. be 1eft on  50. When the input

‘R.F. 0%2‘?»&3” (RE{)A) to zZero,
sitive thermocouple (TClB)
'four-poie knife swm:h (D4B)

and set the “Output Coupling”

on zero. Operation of the knife
ns the high voltage control cir-
‘ pphcatmn of the plate power

'ﬁer “Output Tuning” (CIOB)

'B);ir'eadmg does not exceed full
the ‘N eutm&zmg Adjust” control

t}) Increasé the “R.F. Output”
'__Hy to 1ts maxunurn and at the

izing Adjust” control so that the
) readmg is mamtamed at zero or

sensxb y zero, the amplifier is properly

hz:ed

e the “R.F. Qutput” to zero, and op-
: four—poie knife switch (DiB) to the

tumn the * Balance Adyu;t con-

“RF. Output” shghtly and ad- :

“Operate” position to place the thermocouple
TC2B in the circuit. Leave the “Output Cou-
pling” (L2B) on zero. Apply plate voltage to
the amplifier by operating the “High Voltage”
switch (D8B) and increase the “R.F. Qutput”
until mid-scale deflection is obtained on the
“Power Amp. Output Current” meter (M5B).
Check the “Output Tuming’ (C10B) for
minimum on the “Power Amp. Plate Current”

meter {M4B).

Coup?mg Circuit Tuning
Connect the 100-ohm load resistance (RSB)

into the coupling circuit by means of link
switch D14B and disconnect the antenna cir-
cuit by opening the link switch D12B. Set the
“Output Coupling” control (L2B) to about
five divisions and adjust the “Coupling Circuit
Tunéng (L3B) for a definite minimum on the

“Power Amp. Quiput Current” meter (M5B},
increasing or decreasing the number of turns
on the harmonic suppresswn coil (L3B) as -
necessary. Adjust the “Output Coupling”
(L2B) unul the “Coupling Cct. Current” me-
ter (M6B) reads in accordance with the
“Table of Typical Meter Readings™ when the -
“Output Current” meter {M3A) on the trans-
mitter reads as previously recorded.

Adjustment of Output Transformer Turns

If after adjusting the “Output Coupling”
(L2B) in accordance with the preceding para-
graph, the “Power Amp. Plate Current” and
“Power Amp. Output Current” meters (M4B
and M5B) read in accordance with the “Table
of Typical Meter Readings” the turns on the
output transformer (L2B) are correct.

If the “Power Amp. Output Current” me-
ter (M5B) reads too high, the number of ac-
tive turns on the primary of the output trans-
former (L2B) should be increased and the
tuning procedure repeated. If the meter
{M5B) reads too low the turns should be de-~
creased. Repeat this process until the desired
readings are obtained upon the three meters .
(M4B, M5B and M6B).

With the amplifier delivering 1ts full power
mto the 100-ohm load resistance (R8B), the
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Typical Meter Readings,”

load on the amplifier tubes should be adjusted
by setting the “Balance Adjust” control
(C2B) so that the “Balance” meter {M2B)
reads zero. This adjustment does not disturb
any tuning adjustment.

Antenna Tuning

Set the link D14B so that the coupling con-
denser {C12B) is in the circuit and the load
resistance (R8B) is short-circuited. Connect
the antenna by closing link switch D12B. Sub-
stitute the frequency in kilocycles for “F” and
the antenna resistance* for “Ra™.in the follow-
ing formula to obtain the value of coupling
capacity “C” (in microfarads) which shall be
set on condenser C12B. -

1.59 \/ 100~ Ra
T X Ra

Adjust the turns on the antenna loading coil
(L4B) and tune the circuit with the “Antenna
C'oupling condenser (C12.1BJ for a min-
imum- reading of “Coupling Cct. Current”
meter (M6B). Increase the “R.F. Qutput”
control until the “Power Amp. Plate Current”
meter reads in accordance with the “7Table of
watching carefully

that no other meter reads excessively. If the
“Coupling Cet. Current” exceeds or fails to

C__

meet the required value increase or decrease
the number of turns on the antenna leading
coil (L4B) and readjust the “Antenna Cou-
pling” condenser (C12.1B) for 2 minmum
reading of the “Coupling Cct. Current” meter
(M6B). A fine adjustment of the antenna
loading coil (L4B) has been provided and des-
ignated “Antenna Tuning” With each ad-
justment of “Antenna Tuning” (L4B) the cir-
cuit must be retuned with the “Antenna Cou-
pling” condenser (C12.1B). The “Antenna .
Current” meter (M7B) shall notbeused asan
indication of antenna tuning, Caution—When
tuning the antenna circuit, care must be taken
that no tunmg controls not specified in these
mstructions are used.

Final Tuning Operations

The ﬁnai_htuni'ng operation should be a care-
ful check of all the tuned circuits in the equip-

ment. When all adjustments have been com-~ .

pleted, the plate currents balanced, and the

equipment operating prope iy, 2 compiete*“"
" record of all control settings and meter read-="

ings should be taken. If desired the turns ad-w
justments may be marked with a spot of Indza
ink upon the wmdmg ‘

Following is. a table of typical meter read— '

ings:

Meter " Indicating

M3A Qutput Current

MI1B Filament Voltage

M2B Balance (Milliamps.)
M3B Amp. Plate Voltage
M4B Amp. Plate Currentt
M4B With no R.F. Dnive
M3B Amp. Output Current
M6B Coup. Cet. Current
M7B Antenna Current

T‘VPICAL METER RE&DINGS

1000 Watts 308 Waiis 250 Vaits
1002 1002 “10=02
200 200 200
0 0 0 -
3006 = 100 | 3000 = 100 3000 = 100
1.00. 10.50 025
03=01 03 =01 0073 = 0025
300 =025 260025 225 =025
3.20 = 0.23 2.20 = 0.25 1.60 = 0.20
/1000/Ra® \/500/Ra - \/230/Ra "

*A tolerance on plate current may be allowed so that the input plate power is held within = 3 per cent.

*Wherein Ra == Antenna resistance in ohms.

Summary of Adjustments

Tune the Inpur Circuit with the “Tnpus
Tunmng” condenser (C1B) for a minimum

*The antenna resistance may be determined using the 7\.0

12B Transmitter as described on page 17 of Instruction Bulle
tin No, 727, .

reading of the “Ou'tput Current”
(M3A) on the transmitter.

Tune the Ourput Circulr with the “Ofwzf
put Tuning” condenser (C10B) for a min—
imum reading on the “Power ﬁmp Plate Cur—

’*ent” meter (M4B).

metey
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y  Adjust the Barance for a zero reading on
.. the meter (M2B) by means of the Bzzlance
- Adjust” condenser (C2B).
# . Tune the CourLing CircurT by means of
~ the rotor on the harmonic suppression coil
| (L3B) designated “Coupling Cect. Tuning”
- for a minimum reading on the “Power Amp.
© Qutput Current” meter (M5B). ,
Tune the ANTENNA with the “Anienna Cou-
pling” condenser (C12.1B) for a minimum
reading on. the “Coupling Circuit Current”
~ meter (M6B). Adjust the antenna loading in-
 ductance (L4B), designated “Antenna Tun-
;- - ing,” as necessary but do not tune with this
adjustment. :

3-Cct. Current” merer (M6B) indicates the

value of the current required at the reduced
operating power as shown in Figure 4. Reduce
the “Outpur Coupling” untid 3335 per cent
eﬁic:ency 18 obtained and at the'same time
adjust “R.F. Qutput” control in order to keep

- If 1t 1s necessary to operate one of the 250,
500, or 1000 watt equipments at an output less
than their rated power, the general procedure
is as follows. _

2.~ The amplifier is first tuned in accordance
with the foregoing instruction for full rated
output, and all meter readings brought in
agreement with the specified values. Reduce
the “R.F. Qutput” control until the “Coupling

3.2

3.0

j
'

D

2.8

2.6

2.4

2.2

24

. .
) 7

/

COUPLING CIRCUIT CURRENT IN AMPERES
b

100 120 40 160 B0 200 240

-3 Opemhon af Reduced Power- AR R

the | proper value of ‘C ouplmg Cct. Current”
(M6B).

““In case 33% per cent eﬁiﬂency cannot be
obtained without the “Power Amp. Output
Current” exceeding the value for full power
_operation, it is necessary to increase the num-
ber.of turns on the primary of the power
amplifier output transformer (L2B) and re-
tune the circuit. Check the tuning of the coup-
ling circuit and record the “Power Amgp. Plate

*“ Required Powef QOutput in Wam =033
: Plate Voltage (M2B) X s
Plate Current {MJi-B) ’

280 - 320 380 420
CPERATENG POWER IN WATTS—

C’uﬂ'ent (M4B), the “Power Amp. Outpm—l

500 800 700 800 900 D00

Fig. @-«foupfmg Circuit Current for Reduced Power Operoticn

7’“ Current” (M5B) and the “4dntenna Current”

(M7B). The “Antenna Current” (M7B)
should be of the correct value at the reduced
operating power as computed from the for-
mula I =\/P/Ra, wherein “P” is the reduced
power and “Ra” is the antenna resistance.

In cases where the output power 1s tempo-
rarilly reduced to 250 watts, it may be desir-
able to reduce the plate voltage. This may be
accomplished by installing a three-pole double
throw switch to change the primary connec-
tions on the three phase transformer (T3B)
from “delta-wye” to “wye-wye” and reduce
the rectifier output from 3000 to 1750 volts. If
this modification 1s desired, additional engi-
neering information should be requested.

U SUPUR
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MODULATION

At Norma! Power

The audio input system to the Nes 302C
303C and 304C Radio Transmitting Eqmp-
ments is arranged to operate from a 500-ohm
circuit, and requires a speech input level of
+10 db* abowve - 0.006 watts for complete
modulation.

During the operation of the No. 123 Radio

‘Transmitter, the “3rd Amplifier Grid” current
- (M1A), should be checked occasionally, Any
. grid current In th:s amphﬁer dunng the, pro-
| i_hgra'm With the exce;)t}on of ocr:as:ona '

is an indication that the transmitter is being
- over-modulated. The “Test Meter” switch
D13 A must not be Ieft in the “3rd Amplzﬁer

GmZ posmon i

At Reduced Power

.Whenl the Nos. 302C 303C or 304C Radio
Transmxttmg Equxpments are operated at re-
the. speeq:h mpnt level must.be

;1D

&

{ LoSS N .

w
[

O

3
1. 4 -
Qg

7

=

PLUS OR MINUS 5 PER CENT,;-'-

Rt
i

(M)
Qe

-
O

)
in

&
o

/
&

:h - ‘
[0 g

in
in

PR 2N

7

© SPEECH INPUT LEVEL IN DECIBELS ABOVE 0,006 WATTS . - ...
PR ¥ L S . "
5

4.5 \\
N 4.0 - 8.0
. \\
35— e
3.0 0
) 12 . La 16 - LB

POWER RATID |

20 22 24 26 2.8 3.0 34

AREDUCED POWER

38 42 4650 ' S

-

RATED ?owsa) .

Fig 5—Speech Input. Levels for Reduced Pewer Operation

"‘Throt,ghout this bulletin Reference Leve] = 0.006 watts.
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transmitter other than the No. 12B is used
as a driver, . _ ,
in operatmg permanendy at reéuced power,
the necessary attenuation may be introduced
bya 500-ohm balanced pad inserted between
the -output terminals. of the speech input -
equipment and the radio transmitter. A typ-
ical balanced pad is shown. on Figure 5 to-
gether with resistanice vaiues for the usuai
- attenuatzons requlted ' o

Momtormg Ctrcusi ;lmpedance E

FA The" momtormg circuit of this amphﬁer s
IR deslgned to operate intoa momtonng device of T

L ter C’on:rol’ T sw;tch (D9A) iocated on . the.' 5
. transmitter unit f'However, where two or more
-’statmns are sharmg ‘time on the same fre- °.
quency “and a minimum starting time is desir-. *
- able, 1t1s advantageous to use semi-automatic - ;
starting. ‘This consists in placing the “High™ = /.
Voltage switch (D5A) on the No. 12B Radio
- Transmitter and switch D8B on the No. 71B
Amphﬁ_er.. in the “Of” position and operating’ ey
the “Master Control” switch (D9A) on-the
. transmitter. This may be done several min-

- utes before the preceding station signs off, thus .

grouncimg switch
vapor rect;ﬁer tub




)~ =Howing the time delay circuits to function  filament emission. A continuots deflection’”

T :e@d the vacuum tubes toreach normal operat-  from midscale indicates a.lack of balance s,
= ¢ temperature. The operator then can start  which may be corrected by a change in ‘the
e equipment instantly by closing the “High  setting of the Balance Aciyu.rt ' condenser.

- Feltage” switches (D5SA and D8B). ' (C2B). .

o As soon as the equipment is in operation, The “Power A'mp Plate Voltage and the ,
aHl meter readings should be checked and any “Power Amp. Plate Current”. meters (M3B’?ﬂ :

. EECEssary ad}usfments made. and M4B) indicaté satisfactory operation

thé plate rectifier, and’ the ‘produict “of their -
readings mdicates ‘the power being dehvered_ o
To stop the equipment, open the “Master 1o the plates of the amphﬁer tubes. The power . -
Control” switch on the transmitter unit and delivered to the plates serves as a good operat-

"'+ ground the antenna. When stcppxng the equip-
‘ment for a brief interval, it is sufficient to open
‘amly ‘the' “High' Voltag.e” swztches ‘on’ both-
maits. This. deenergizes the high vo tage'* reetl—'
Sers and eliminates delay when restartmg

S#opping the Equipment

...@vedoad Relcy Reset

~“An overload in the pIate c1rcu1t of the power. .
mphﬁer tubes (V-B- and;, VZB) will erate'
‘wverload, relay’ (S6B).:This overioad relay'1s7
= the holding type and must be released by
momentarily depressmg the* Overload Reset”,\}: o
Button (K1B) which is located on the front %
wanel of the amphﬁer. Should the ‘overload
relay continue to operate each time the “Over-
foad Reset” button (K1B):is pressed, trouble .
.z the amplifier output circuit is indicated and
. should be located in accordance with the " pro-
- cedure, outhned under ‘Locatlon of Trouble.”

. igperahng Use of Meter”

. All meter readings shouid be read penod;-
mﬁy during the operation of the equipment.. : -
- The “Filament VoZzage” meter {M1B),
~eomnected across the primary of both ﬁ]ament
‘zransformers, indicates the proper adjustment
of the vanable auto-transformer (T6B). To

msure maximum tube life the potential ap-

shied to the flament transformers should be
CRBedd at 200 volts with no deviations greater
_zhan 5 percent of this value permztted

‘By reszstance mtroduced., C
'H1e “Balance” meter (MZB) serves to in- ponent of the impedance which i§ formed hy the antenna i

mte equal performance of the tWo amp Iﬁer cult shunted by the coupling capacity. The magmxude of thiss
“introduced” resistance is dependent -on, the reactance of th
mhes Deﬁectlon of this meter durmg peaks anterina coupling condenser and the Tesistance ofm;he antenna
of modulation indicates a dlSSImliarit_V be- By selecting the proper coupling capacity’ the introduced e
. sistance always ean be made equal to 100 ohms At umty POWET—;
“zween the two tubes, particularly in respect to  factor.

and M?B) and the plate

are subject to ﬂuctuatm




E

Opemimg Use of Load Res:sfance

ius res:stance duphcates the
duced by the antenna into the
.couphng circuit through the antenna coupling
'capa ity \(C12B) and allows the transmltter

essentzai to the best operation
hese equ r;:ents and the umts must be

_ A soft deain cioth also may be used with good

"OTHER . EQU!PMENT

a5 the operatlon of the remamder of the 'cqontrol o

_ results. Cotton _waste or oily cloth should

load conditions without causing interference
to other stations. When this load resistance is
used, the antenna should be'disconnected by
opening link switch -D12B. Meter readlngs
taken with the load resistance in circuit can be
duplicated with’ the ‘antenna connected, pro-

~ vided -proper antenna coupling capacity is

used, and are an assurance that the transmit-
ter is deiwermg is fu!I rated power to the
antenna‘ LT e Lt A

operates or 110 volts remove the straps from'

between termmals 5"and 17 and from ac ss :
‘résistance RSB and condenser C3ZB The door"' .
‘switch relay (S3B) ‘will then operate on 110_

il

volts applied to'términals 6 and 17.
* Terminals.19 and 20 provide 220 volts for.

never be used

4-Care of the Cubznei

The Iacquered surfaces and chrormum trim
may be polished by rubbing them with a piece
of soft cloth moistened with “The Master




before appiymg the- above finish.’
Damaged lacquered

a  Gray No. 476: Fmish obtainable in a double

. compartment can per Speaﬁcanon D-97106
from the nearest Branch House of the Graybar

‘ Elecmc Company To use thls touch-up ﬁmsh
G Mclean any grea,se ._oii 'w

d_vantag_
where a h1gh pressur_e air system IS not avaxl-.

I

iﬁﬁa .hover of ‘the

" should be inspected and carefully deaned ence
a month. Dust may collect on these contacts

- tione Relayh contacts in the protective and high
C vo!tage circuits should receive special atten-
tion. _Crocus cloth can be used to advantage in

1

elay contacts may be carefully smootheé with

“a fine file.

Finish Polish,” a polxsh produced by the Mas-
ter Finish Company, 8 Caroline Street, New
York City, and. finally wiping with a dry,
‘clean, soft cloth. Any visible grease, oil or wax -
first to be removed with carbon tetrachionde

surfaces - inay be
touched up with Western Electric Alummum

. ,denser. arcmg over and taklng the statmn off
h axr_"A smali bellows and _ciean dry doth

purpose e
ry, as minute partlcles of dust _

The contacts of all reiays and contactors

10 splte of relay covers and cause erratic opera-
g__' relay contacts. Badly pitted power .
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satzsfactory petformance, it is important that

hmits of =35 percent as read on the “Fﬂament“'

in"flashovers. Ii_: 1 .
~'spare fectifier tubes b, prepaf'ed for sennce zn o
.. advance by plac'ng th ' nt

necessary preh eatmg > with 1
switches { D5A and DSB) in _the “OF” posi-: - -
tion. This procedurée should be repeated at:
least once a month. Spare rectifier tubes thus

: required

LI

| Vacuum Tube Sockefs

Noise from alternating current relays is
usually-due to an accumulation of dust or for~.
eign particles between the armature and pole
piece. Attempts to ad;ust relays of this type

by bending contact springs may change con-

tact pressures and also cause noise.

. Vacnum Tubes

in order to obtam both rnax1mum fife and.,_ o

vicuum tubes be operated within the voltage

»7""c1p'ate_- tube . fallures and make the reqm___ d.v oo
: a‘ tub 3 1] c

o S T
ates beforethe high voltage is apphed ThlS i
; done in order to remo

any partxcies of mer-"-
cury which may bé ad adhenng to the sides ‘o_; kthe s
elements of the tul ,,

the “H ligh Voitzzg

preheated should be handled carefully and al-
ways kept m an upright posxtlon until they are

It is essentlal that the contacts Gf aIl tube

 sockets be kept clean and smooth. Care should

be exercised to see that the power amplifier




vacuum tubes (V1B and VZB) are not sub-
jected to any mechanical ‘strains when placed
- thexr sockets

.

‘heating elements or thermocouples associated
wn:h the radm—frequency meters, they must be

: : *rep]acmg heatmg
el ments ¢ or thermccouples care must be taken

. voltagef exist mtﬁm tim am-
plzﬁer zﬁefefore the operator should ob-

serve all precautions necessary for his per-

sonal safety when workmg within the

Acabmgt Any temporary instrument con-

mection must be adequately insulated not .

: -only for the DC vofmge but for any radio

“case of 'damage to any “of the external

- fore §azlure of any one SWItCh to close | prevents
o _the aniplifier (and the trans

19

Also, electrical connection should be closely
mspected and if any loose ones are found they -
should bé corrected. Cases of.trouble oftenm
be prevented by thése precautions.

Resistances with adjustable :slider dm
(R9B, R10.2B, R10.3B, R11B and RIi6B}
should be carefuiiy watche& to see that their
adjustment - does not change. Care must be
taken that these sliders are not clampeé 50
tightly as to damage the resistance wire or &e
vitrified insulation. - .

. The rectifier transformers (TSB and T’B} ‘
are provided with taps so that under’ average
line voltage conditions proper grid and plate
potentials are supphed to the tubes. It is rec— =

- ommended-that the ‘average line’ voitage Be

determmed occasxonaHy and the taps change&
accordmg!y, partrcularly when the operating
hours of the station are changed, or when i is

: Jsuspected that lead cdnditlons have“ changed-

. on the. power line.

he power controI czrcuxts are mterdepmﬁ—
ent to'the’ followmg extent when the No. 178
Transmitter is used to energize th aphﬁﬂ‘m
Déorswitches’ of both tsarein’ enes, g

: tﬁér) fmm&e— o
ing energ;zed “The 220-volt power required to

- operate the control circuit is obtained from the

transmitter unit. dlrectly from the auto-trams- _

former (TBA) and is therefore dependentug&m ’

the proper operation of switches and fuses i
the transmitter. When connected to 2 trans-

© mitter other than the No. 12B this mtefﬁe

pendence may or may not exist depeﬂémb.
upon the control system used. In general, sim-
ple troubles may be located by observing how
far the starting, sequence has proceeded and
then investigating the circuit element upon
which the next operation is dependent-




Fuses

+ Fuses may Operate because of detenorat:on
from corrosion, or because of physmal imper-

fection, but generaily their operation indicates
a circuit defect or maladjustment whlch must
belocated and remedied. - Lo

- Fuses connected to transformer przmarxes,

partzcui arly the rectifier plate transformer; are

apt to operate on the starting current surge if’

they are too srnail for the duty

~transmitter unit or speech’ input eqmpment;f'

" cause erratic. and sputtenng hoises. Llstemng
- tests at, the rnomtor outputs of both the trans- '_

and will generally give some warning of theu‘
presence before actual failure. - :

r . R

Dlsfomorz

It poor quahty 1s mdlcated at the output of
the amplifier momtormg circuit, first check the
quality- at the ‘monitoring output of the asso-
ciated radio transmitter. If poor: qualzty is
found at this point; the. trouble is eitherin the: "

qual ity from the ‘radio transmitter: is- _
or q_uahty particuiarly at lcw fre-'




SPARE PARTS

NT'The followmg parts are recommended as a complement of s spare eqmpment
“which ; may be purchased at the customer s optxon ;

GENERAL LIST OF SPARE PARTS FOR THE
o 60718 AMPLIFIER - =

sers.’

BOREH ' Transformers e L
Western Electnc No D 97412 (6 MF) '1——Westem Eiectrlc No IOSB Repeatmg" N
CZSB to C30B, mcl) e Cod (T4B) 3 _

estern: Electr;c No. }:)-97%13 (18 MF )_;_;;.: mVacuum Tube = _ .
: AZSB to C27B mcI.) : —»Western Electr;c No 301A Vacuum

B [ L “Tubes (VIB).: .
; . e e T 6——Westem Electnc No 249]3 Vacuum
9. Door Switch Catlog Tubes. (V3B V8B, incl. ) P

Pcmel Lsghts : L
10——G%E EdlSlOE’l Mazéa

1 —D&W West;ern“Umon Te egraph .Fuses
| ""CatalogNo 2760, 1"Ampe

Drawmg CD—SIOM Range‘ '
E 4 (need not be ¢alib;

Spare Paris for ?he
_JGOO Wait Equ:pment R
12— Westerr, Eiectnc No 2 9A Vacu&m’f‘f" L
“Tubes(VIB;V2B): = : o
10-D&W Enclosed Cartr:dge Fuses, Cata~.'
: . 3 0. PVE 1 YPE L erminals, ol log No. 1463,15 Ampé"res 250 Volts
b 10 percent (R10.1B). ~ (F3.1B,F3.2B; and F3.3B).- o
o _ T R 12 D&wW Westem Union Tefegraph Fuses
. Catalog No. 2760 2 Ampere 2500 Volts

2 Westem Electnc No 19OA (or No.. ~ (F4B). :
‘ 'D-95312 for 1500 t0 3000 KC) Retarda- - 10-D&W Enclosed Cartndge Fuses Cata--
ﬁ f, . tion Coils (L11. }B L11.2RB, LléB and - log ‘No. 1456, ‘5 Amperes, 250 Volts - -
i LI?B) '

(Fl IB Fl. ZB)
21




Iy

’“\j Special List of Spare Parts for the

s

i

. through the nearest” Branch‘ House of the:_‘:l'f""

500-Wait Equipment 250-Watt Eqmpmeni‘ )
2—Western Electric No. 251A Vacuum 2—~W ern  Electric No. 270A Vacuum -
Tubes (V1B and V2B). - Tubes'(V1B and V2B).

10—D&W Enclosed Cartridge Fuses, Cata- O»D&W Enclosed Cartridge Fuses, Cata-
log No. 1461, 10 Amperes, 250 Volts ' log No. 14377, 6 Amperes, 230 Volts
(F3.1B, F3 28 and F3.3B). o (F3.1B, F3 2B and F3 J3B). |

10—-D&W Enclosed Cartridge Fuses, Cata- 10—D&W Enclosed Cartridge Fuses, Cata- .
. log No. 1455, 4 Amperes 250 Voits iog No: 1454, 3 Amperes 250 Vol{s -
(FI 1B and FlZB) - FIL '

-‘ ENGiNEER!NGﬂ ‘SERV]CE 'AND

.and Fl 28)

Special List of Spuﬁ' Parts for the

ORDER!NG REPLACEN\ENTS o

Graybar Electnc Company, and authonza-.._f.;_'f"!

2-G45—132 C~WECO-T1368B

; on'th’e drawmgs and usual

paratus des1gnataon (such as,‘f

Instruction Bulletin Ne. 728




Western Eleciric

W'-This s'up':;)lemem’: covers the foliowing-
SecTION 1, applymg t0 amplifiers having

.Senal No. 117 and higher and replacing the
_‘p'arag{_aph Adgwtmgni: of Antenna Imped-

efers to anew schem

s applyang to 71B Amphﬁers used |
s-?D59865 3 Osc.\ M ' '

In 71B Anz_zphﬁers bearmg senai numbers'
' n& hlgh" [thc cu'cuit Is m accordance

_ Thls'cxrcult (fxffers frofh the circuit sﬁown in
F:gure 1 oniy in the output coupling circuit in

Wh h'the following™ changes have been,made.

~Link D16B has been added to protect

the thermocouple TC3B whxch 1s needed

" only’ during tuning.

2. Link D178 has been added to dlscnn-

".-_nect ‘the antenna drainage coils L16B

ance’’. on Page 14 of th Instrqctlon Bulletin.

- Figure 1A and E Vacuum Tubes, and which effect a reduction

RADIO FREQUENCY AMPLIHER
No 60718

P SUPPLEMENT P
TO. !NSTRUCTEON BULLETIN NO. 728

0pemmon at R educed Power”

‘SE¢TION 3, mcludmg two. Tuning Charts _
| Wh:ch apply to’ aH 71B Ampi:ﬁers o

SEC’I‘ION 4, descnblng certain changes Whlch
'may be made i 71B Amplifiers. using 279A

_ in the’ currént through the Variac autotrans-.
'former T6B These changes involve the addi-
tion of 2" supplemen’tary transformer in the

- filament supply czrcult Thxs sect:on refers o -
' Fzgure 7 herew:th RN P

_ and LI?B when shunt-excxted ra&:ators '
+are used.

' “73." Connections to the condenser bant

C12B and to the meter M7B have been”
changed.
4. Condenser C36B has been added in
 series with the resistance R8B to com-
pensate for the 7 or 8 microhenries in-
*  .ductance in the resistances.
In order to concur with the new schematic
of the amplifier and to describe the adjustment
of antenna impedance with shunt-excired radi-




- résistance; addztxonai engmeenng mformatlon

‘should be_

,,.ijators :md rad;o frequency transmission lines,
“the.: paragraph in Instruction Bulletin No.

728, covermg “Adjustment of Antenna Im-

'pedaswe is superseded by the foﬂowmg para-
graphs. .

':Adiusimen% of' Antenncz impedcnce

~The" antenna ccuphng circuit in this am-

- ‘plifier: eons:sts of the: condensers deszgnated'

-~ C12B,-antenna- tuning: coil L4B -and when -

—'.-needed a condenser to be des:gnated CI3B _
Co " be

000035 25366 1520 PL:

T}xe necessary ComeH Dublher condenser

may be er_dered from the nearest branch house E

“Wheén

grounded

: sacilator it Wﬁl be necessary ?.0 mstall as CIS B

G "

-

nr such ‘that it zs'i"pos- '_ ‘
sible te_obtam the requlred 30 to 50 ohms for

duce'the requlred posxtlve"'reaetance

50. ohms

2 condenser capable of tumng out the hzgh
positive reactance {300 to 800 ohms) -associ~
ated with this type of antenna and to use only
as ‘much of the antenna tuning coil L4B as
may be necessary for adjustment. In some in-
stallations, Where the reactance. and the cur-
rent-are high, it may be pecessary’to mount

this condenser external to the amplifier, be- -

“cause of the physmal size of the condenser re-

quired under these condltzons If the'resistance

: ceﬁﬂponent ‘of 'the radiator‘is from 25t0 75
.~ chms, a nét positive reactance of 40 to 50 ohms:
' ,,wxﬂ be. required for unln' The co:}denser se~




Condenser CI38 ) Tut;ﬁk;ou Fregliency Range . Coaa’emgrdl.?B C
Cat. No, Capacity " ~“L4B"- . . _(Kfzﬂcy&iff}' L *:‘_C#.-_N,O- g Cﬂ?“ﬁy
none required 0 - 2551102750 * * PL-265-50 00065
RS 2751102900 ° . "PL-265-50 - .00065
2901 "to" 3000 - '=PL-265~50 00965

: emplmg chmz" A

A An a"ttemp  to_attai

mphﬁer‘lnpui’ C:rcunt

With ‘the amp!xﬁer Iﬂpuz Couplmg co

> - ¢ircuit of the osc:ﬂator-—moda!atar unit until -
the full. soutput -power (100 watts—1- ampere
s _'mdlcated by meter M3A) is dissipated in the
. 100-ohm load resistance R12A. Record all the
meter readings and dial settings’ on the oscil-"
{ater-modulator unit for this operating condi- .
d red cé"the “R.F Outpu:” controle

: 728) unde
_F quency Input Connections.’

F ma} exact adjustrnent Wlﬂ be made o ‘the”
“Antenm Tuning” control (rotor of L4B) ‘and’
 the'tuning completed as described on page 15
- of the Bulletin; or Section 2 herein: The . oper- - .
' atoris cautmned to Uise the “Antenna’ Tumng”{
co trol only as‘an adju" tment and to tune with "

. trol L1B set for zero coupling, tine the output .




(RZOA an& RS3A) to zero. Remove the Ioa&
. resistance R12A. by means of the link switch
.~ D2A described {Instruction Bulletin No. 728)
~under “R adzof«reqwmcy Input Coamectwm,
,_,.'.;Leave the /main switch DIB in the “Of”
p051t10n. Increase the “R.F. Outpur” until a
. convenient readmg (1/2.t0.1 ampere) is ob-
tained - ‘upon. the. “Qutput Current” meter

M3A, and i mcrease the “Iﬂput Couplm
- trol (LlB)

s nput szmg

control (C}.B)" untzl.“a minimum is: obtamed

by dp&rating. the fdur—pole knife switch. D4B -
- to the “Neut.” -position, set the “Neutralizing

Adjust? control.so that the neutrahzmg con-
denser plates ( C4~B and C5B) are about one-
third engaged : and set the “Quiput Coupling”

control (LZB) on zero. Operation of the knife
switch also opéns the high voltage'control cir-
cuit tg prevent apphc\tamon of the pIate power

- "gﬁtly and ad-— |
: ing”-' (C10B)




i?'zg (L3B) for 2 minimum indication on the  Adjust the turns on the antenna Ioading coil
: “Power Amp. Output Current” meter M5B,  L4B and tune the circuit with the “Antenna
ncreasing or decreasmg the number of - turns' Coupling” condenser C12.1B for a minimum,
" on the harmonic suppressmn ‘coil L3Bas nec-  reading of “Coupling Cct. Current” meter
' essarY""?Angst the “Output C'oupimg” (L2B): M6B. Increase the “R.F. Output” control un-
- until'the ‘@ouplmg Cét. Current” meter M6B til the “Power Amp. Plate Current” meter
' ]_reads in"ace rdance with the “Table of Typical  reads in accordance with the “Table of Tryp-
“Meter Reads hen the “Output Current”  ical Meter Readings,” watching carefully that
neter N 3A ‘on thé osc:liator—modulatog umt no other meter reads excessively. If the “Cou~ —
‘as prev:ously recorded L - pling Cct. Current” exceeds or fails to meet the

: : = 'requlred value mcrease or decrease the num-
. ber of turns on the antenna loading coil L4B -

: A : o and readjust the “Antenna Coupling” con- -
. o ; Ontp ut Coup lmg "= denser C12.1B for a minimum reading of the - =
(12B ‘_n-accorldance W}th the precedmg para- . “Coupling Cct. Current” meter M6B. A fine .
he: - adjustment of ‘the antenna’ ioadmg coil TAB i
‘has 'been provided and designated “Antenna
Tunmg With each’ ad}ustment of “Antenna
~ o Tumang”. (LéB) the-circuit must be retuned
“with the “Antenna Coupling” condenser

Cl, 'IB'_The “Antenna Current meter M?B_ L

eter,Readmgf the tums on the
't transférmer L2B are correct :

@

zrcmt may be ad justed usmg
nt. With link DIEB c}osed Imk DljiB
P

& he_ transmit mg' .eqmpfnem and éheck
..;f(]ouplmg Ctrcmt Tuning” -

a-by closmg link sthch DIZB E
: Substxtute the’?requency in: kx!ocycles for “F” - Feedback Ad;us?menf ‘
he 238 in the - After the equipment has been tuned as

' obtain’ th o Value of cou- . above, “Test Meter” switch D13A’ should be

= apaczty Cu (m mzcrofarads) which ~ Placed in the “Feedback Current” position, s

shall and the rotor of L37A adjusted until “Tesz -

:‘M’eter” MIA indicates 7 milliamperes. Each

" adjustment must be miade with the “High":
| Volmge swztches in the ‘o’ posxtion. After'




each adjustment of L37A, it may be necessary

to make a minor change in the adjustment of

~  the second mesh circuit of the 71B Ampliﬁer
by means of the “Coupling Circuit Tuning”

(L3B). With the feedback current properly

adjusted, the audio input level for complete

modulation with a single tone should be ap-

- proximately 10 db above 6, milliwatts. The pro-

gram level should be approlmm

.. The améunt of audio feedback is ad}usted by

- potentiometers R86A and R87A, which | may -
— . be Vaned untzl the desu‘ed audm mput levei 1.

= Antenna resistance in chms,

the two cases for the same percentage modu- -

ateldeb lower. - 1evel§grom theé audio amphﬁer'%w "mmxmurﬁ - |

~ tening to the monitér output or by ﬁzﬁse level
' measurements. and P1

and 13 db. This may be determmed by oper=
ating the equipment with and without VISA
in place, the difference in the input levels -

Iat:on as indicated. by a modulamon___ meter, be-

is prowéed to ad}ust for

noisé'level condition can be determmed by. hs-' ¢

should be left at the

point giving mininum noise:
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LA

% 71B Amplifier for 250 or 500 Wei"? Operahon
L. ' : {No. 270A Tubes or No 25§A Tubes)
' Ci1B
. Frequency LIB Turns . C328 .,
Kilocycles " Each Side each
550-560 26 0005
" 650-680 S8 L
690-700 22 % e
710730 e 2200003 e
CUO740-780 0 - 21 e e e
790800 200 e«

, L31B .
Outside
Z‘urm‘ :

O 14_ .
13 - ‘ “ |

12,
24002750 . . 11 s
:2750-3000 16 o«

Shght variations from the number of turns givenin abave tabies may 'be reqmred to meet the hmlts
specxﬁed in “Typical Meter Readings” -

: - Resistances R1.4B and R1. 5B, aiso R21Band RZ ZB sh&uld be strapp ut.at all frequenaes w}w:n
S the amphﬁer is being driven by a 100 watt tramsmitter. If the amphﬁer is bemg\dnven by a 200 watt
S L transmitter leave these resistances in circuit.

L3‘ 2B thei inner co;l of the harmomc suppressaon coil, is not used between 1000 and 3()00 kﬂocyc}es '




In 71B .Amphﬁers already mstalled and
'usmg 279A Vacuum Tubes, the brush current
-~ in'autotransformer T6B is rather high. Should

R trouble result therefrom, or appear likely, the

~ _ condition may be ‘corrected by the installa-
" tionof a supplementary transforrner T7B, as
Lt foHOWS' : e T

aterlal Reqmred (furmshed upon request
Graybar. Eiectric Co )

—Amerzc-a.n Transformer Company Trans-
rmer per their specxﬁcatxon 25179draw-

e

é‘ﬁBBE-ere 3
o "19-'B_BE ere

'e'x" left—hand dooz‘ Solder a

No 16 wire to the ere just removed,

: Wrre,s  (marked B and C) from up-

nd corner of terminal plate and
rown No. 19 wire to them. Attach
thez__upper left terrmnal by means

Tug sﬁpphed Att%ch this lug
h_lght termznai by means of an

T3B Mount plate, with new transfor ;
. der left-hand mounting screws of transf
T3B (iookmg at front of ampliAer) with §p
- umit level.

existing cable with strong cord.’

sphce with twg layers of fnction

P SECTION 4
'_ T e F!LAMENT cmcurr CHANGES

Solder a blue No. 19 wire to the brush ter—-
minal.

Cable the four wires (yellow, brown; red,
and blue) together, wrap with two layers of :
friction tape, Appiy one coat of shellac to pre- Ce
vent unravelng. :

Pass this cable to the ieft along exzstmg L
cable, down behind lower left door hmges be-
hind the terminal blocks, to a pomt back of o
transformer T3B. . S

Mount the new transformer (T?B) sup—:‘_::_j._
pheé on. the mounting plate. Solder the four _;“)_ S
wires in the cable to its terminals as foliows

- BLUE 19 GAUGE = #1.
. _'BROWN _19'GAUGE #2
~ YELLOW . 16 GAUGE -

o -’R’NED S __\};_'16 GAUGE

Remove mountmg screws of, transfo

ers under nght srde of transformer TS B
“Secure tbe cable i in place by tymg it't

Test the installation by 3pply1ng fi
power and noting that a cIockwrse 10
the “FILAMENT YOLTAGE” control increases
filament voltage. Set this control so that “Fr
MENT VOLTAGE” meter Mi1B, reads 200 ;

The General Radlo Company makes thefol-, "
lowing recommendations for the maintenance - -
of the Variac autotransformer T6A. o

“If the winding surface on which the
brush bears becomes loaded with carbon
particles, it should be cleaned with crocus
cloth. Remove the loose particles with a
fine brush and then clean with carbon
tetrachlonde or similar hrghiy volatlle
cleamng agent




) “The brush should be mspecteé occa- e L CAUTEON .
sionally to see that it is not becoming
worn. If it is allowed to wear so far'that

- the brass holder bears on the wmdmgs
S damage to the ‘winding will result.”_ o o thi COMZ”W” a momentary high voltage

may bmid up on termmql: 1 dnd 2. of zhe

B "?m’w tmﬁ.rfov-merf?VB ~For tfuf reason
:.\@ﬂa"zcuia? care. mu;; be mkm when, i -
.rtallmg tfie blue and brozan wires a,tmc}wd o

Filament : voltagg must not be applzed
. wh«m the brush circuit is open, as under

Orders for replacement bmshes should be

addressed to the General Radio Company,
_Cambrzdge Mass. The brushes should be. de-

- scribed-as repiacement pahs for the. Type
‘200CUH Vamac.

o 2;(;_45_1%C-;-WEC0 | .~ Supplement to Instruction Bulletin No. 728
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% 700 ' /.;/ /B
i TURN NO.
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40 ,/ / /// /] N ANTENNA TUNING" CONTROL
/ A OPERATES ROTOR TO RAISE OR
/ // - LOWER REAGTANCE BY THE
3s // PERCENTAGE INDICATED CON
/ EACH CURVE.
/ 2.TURN NO! REFERS TO EDGE~-
= 30 L/ WISE STRIP ONLY NUMBERED

FROM THE ROTOR END.

25

20
500 800 700 800 900 1000 1500 2000 250C 3000 4G00 5000
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