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ADDENDs SHEET

The high frequency distortion can be improved in some
instances by mnodifying the coupling between the prinmary
and secondary of the modulation transformer. This is
done by connecting a c.pacity of .00l to .003 mfds.
between the high side of the secondary and one side

of the primary. This is a natter of trial, and gener-
ally will be between terminals 3 and 5. When no advan-
tage is gained, the capacity will be omitted.
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ADDENDA SHEET
BC-5P2

ECN-8221, 8645

D-22251 Schematic:

On D-22251 Audio Driver Schematic, C423 and C424 Capacitors
.005 mfd., were added between Pin 4 of V404 and V405 respect-

ively to ground.

Add symbol C425, .005 mfd. 1 KV, from pin 4 of tube V403 to
ground.

Add symbol C426, .005 mfd., 1 KV, from pin 4 of tube V406, to
ground.

ECN-8221, 8769

D-22250 Schematic - - C-78206 Overall Schematic

On D-22250 Frequency Control Unit Schematic and C-78206
Overall Schematic, add RS524, Resistor, 22 ohm, 2W. 5% to
circuit between pin 6 of XV502 and pin 3 of XV504 to provide
surge current limiting protection.

NOTE: To effect BC-5P2 with Serial numbers 64297 and higher.

D-22250 & C-78206

Add Filament Bypass Capacitors €522 and C523 (.01 uf., 1 KV.)
from V501, Pins 2 and 7 to ground.

ECN-8221
" 8645 -1- Gates Radio Company
" 8769 Quincy, Illinois
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M-5932, M-5565 BC-5P TRANSIITTER

SPECIFICATIONS

Frequency Range:
Frequency Response:
Frequency Stability:
audio Distortion:

Noise:

Rated Power Output:
Capable Power Output:
Power Reduction:

R.F. Output Impedance:

Power Service:

Power Line Denmand:

Power F,ctor:
Carrier Shift:
Audio Input Impedance:

Audio Input Level:

Dimensions of Transmitter:

Net Weight:

6/6/58

535-1620 K¢ (as ordered)
50-10,000 + 2 db at 95% Mod.
+ 5 cycles

50-7500 3% or less at 95% Mod.

5 KW output, 60 db or better below
100% Mod.

5000 watts

5600 watts

Carrier reduction to 1KW provided
40-270 ohns (as ordered)

230 V. 3 phase, 50/60 cycle.
Other voltages and frequencies

on special order

Carrier, 10.2 KW, average program
11.5 KW 100% Mod. 15.0 KW

90%

50-7500 cycles, 3% or less at 100 % Mo~
600/150 ohms balanced

100% Mod. -5 dbm + 2 dbm

73-3/8" lg. x 39~3/16" dp. x 78" high
2180 pounds

Sl M-5932/M5565, BC-5P/2







Tube Complement:

6/6/58

Oscillator
Buffer

R. F. Driver
Power Amplifier
1 st Audio

2nd Audio

Audio Driver
Modulator
Driver Hold Bias
P.A, Hold Bias
hudio Plate
Modulator Bias

6..G7
6146
L-2504
3X2500F3
6SN7
6SN7
6550
3X2500F3

M-5932 BC, 5P2






INTRODUCTION

The Gates' BC-5P, 5 KW broadcast transmitter is designed for continu-
ous duty operation. Many stations find a lucrative market in all
night operation and maintain a "24" hour schedule except for brief
weekly or semi-weekly shutdown periods for maintenance. Many sta-
tions are now being operated by remote control with no direct ob-
servation of the transmitting equipment during the majority of the
operating time. The Gates' BC-5P, 5 KW broadcast transmitter has
been designed with these considerations in mind and every effort
has been made to obtain the best quality coumponents ond conserva-
tive ratings so that this equipment will perform satisfactorily
under severe operating conditions. The Gates' BC-5P broadcast
transmitter as herein offered is the culmination of a year and

a half study by the broadcast section of the Gates Radio Company
Engineering Staff. The close contact of the Engineering Depart-
ment of the Gates Radio Company with those using various radio
equipment has provided a guide as to those features that users

of broadcast equipment now currently desire incorporated in equip-
ment and as far as practical, these features have been incorpora-
ted in the Gates' BC-5P, 5 KW broadcast transmitter.

The Gates' BC-5P, 5 KW broadcast transmitter, is completely self-
contained in three cubicles each 24" wide, 36" deep and 78" high,
The three uniits, when joined as a single assembly, with trim, doors,
etc., makes a unit 73-3%/8 inches long, 39-1 /4" deep and 78" high,
These three cubicles contain as separate units, a power supply, a
modulator, and a radio frequency unit. As there are no mechanical
interconnections such as tuning drives, bus-work, supporting frames,
etc., the cubicles may be arranged in respect with each other in
any sequence as best suits the installation. With additional end
bells, the cubicles may be installed as separate units. The inter-~
wiring requirements is only nine wires from the power cubicle to
each of the other cubicles for standard operation. With the isola-
ted unit operation, "High-Voltage ON and OFF" switches would be
desirable on each separated cubicle, requiring two additional

wires. High voltage wiring is by means of high voltage cable,
approximately three per cubicle 1is required.

FPHASOR T RF [ PWR | MOng [TOD | PaR | F | PHaSOR ]

The arrangement of the cubicles may be in any sequence desired. It
is recommended that the Power Cubicle be¢ next to the Radio Frequency

Cubicle so the high voltage control will be convenient for tuning
adjustments.

|___MOD J THiASOR [ RF | PWR ]

The Power Cubicle may be placed at the end so the
control functions can be reached from the opera-

ting desk without additional wiring. As sug- <:]
gested above, the Radio Frequency Cubicle should

be adjacent to the Power Cubicle,

RNomEy
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Currently, there has been considerable interest in "Conelrad" opera-
tion of broadcast transmitters. This is presently being done by

(1) an auxiliary transmitter, generally lower power, (2) manually
retuning the main transmitter which is the source of income for the
broadcasting station and (3) retune the main transmitter to a Conelrad
frequency by means of contactors to preset adjustments. The Gates'
BC-5P, 5 KW transmitter is so designed that a second radio frequency
unit tuned to the Conelrad frequency may be installed and switched
into service in place of the standard frequency unit. 4As the radio
unit is reduced to its minimum essentials, the filter, modulation
components, etc., being in the Power and Modulator Cubicles, the
Conelrad R.F. unit is economically more practical than a complete
transmitter of lower power. The regular broadcast frequency unit
nay be operated at its maximum efficiency for the normal broadcast
service, and the Conelrad frequency unit at its maximum efficiency
and power, This latter unit will also serve as a spare radio fre-
quency unit which can be tuned to the standard frequency very quickly,
or serve as a check on performance, if desired. Also, in the case
of remote controlled transmitters, the Conelrad unit may be started,
switched in service, or shut down, by the addition of a simple re-
lay systen.

PRELIMINARY PLANNING

The initial planning of the transmitter arrangement is most frequently
determined by individual conditions and requirements. These fall into
five catagories: (1) a completely new installation, (2) replacement
of present equipment, (3) increase of power from present equipment

and (4) unattended operation, (5) auxiliary or Conelrad transmitter
for high power installation. The points brought out in this discus-
sion are to call attention to features which experience has found to
obtain the best efficiency of cquipment and personnel. With a com-
pletely new installation, and due to the mechanical and electrical
flexibility of the Gates' BC-5P transmitter, no particular arrange-
nent will be recommended other than have been already indicated. Also
such installations might require dircectional antenna systems with pha-
sors of various sijzes and complexitics, the possibility of remote con-
trol for o portion of the operating time, or perhaps the full opera-
ting time; that the station might havc or contemplate other broadcast
services from the same site, each installation must be considered for
its own peculiar conditions.

Should , new building be constructed, whether for attended operation
or remote control, consideration should be given for adequate storage
space for tubes and spare parts. For attended operation, the roon
should be well ventilated with windows on all sides, with ventilation
provisions during hot rainy weather. The windows and doors should be
protected by screens, especially in climates where insects prevail.
While the transmitter is well enclosed so insects will not get into
phe equipment, the operators efficiency and comfort will be greatly
improved.

6/6/58 4= M5932/M5565, BC-SP/2






UNALATTENDED OPERATION

When a transmitter is to be operated solely be remote control, there
is a tendency to make the transmitter building only large enough to
house the transaitter and whatever auxiliary equipnment is required.

It is suggested that consideration be given to allowing for storage
facilities for tubes and spare parts, room for a sm2ll workbench, and
most important of all, some room for permitting the setting up of test
equipnment as may be required at the original installation, and to

nake the periodic performance measureaents as required by the Federal
Comriunications Commission or other governing body of the country in
which the installation is made.

VENTIL..TION

Ventilating the trans.aitter building presents a wide range of prob-
lens due to the climate, general weather conditions, the particular
type of operation, etc. Some localities may be subjsct to sudden
heavy rain storms; other, dry with dust or sand; other cold, and
heavy snow during the winter. If the transmitter is located in a
fairly large room, the volume will tend to dissipate the heat. If
the room is small, ceiling low, the exhaust heat may be trapped and
built rather high by the end of the operating period. The heat given
off by a radio transmitter is the difference of the power taken fromn
the power lines and that put in the antenna system. The Gates'

BC-5P transmitter through carecful design has climinated many sources
of power loss and, consequently, heat rise. The designs has been,

as in the case of previous Gates transmitters, to allow for unfavor-
able operating conditions. With previous models of transmitters, many
so designed have given very satisfactory performance. A number of
these installations have installed ventilating facilities for the
building, and without exception, report increased tube life and in-
proved performance of the transmitter.

It is suggested that if a ventilating system is not planned at the
time of the transmitter installation, such a pessibility be consider-
ed, and provisions made at the time of building construction so that
a ventilating system might be added at a later date if this scems de-
sirable without extensive remodeling of the building.

Many installations provide ducts from the top of the transmitter to
the outside of the building. If this is done, the ducts should go
straight up through the roof, and be capped with all-weather ventila-
tors. Some provisions shoulé be made to allow c¢ntry of outside air,
should the building be sealed tight, efficient air circulation might
not be obtained. Thc exhaust air might be arranged so as to be di-
rected into the building during cold weather. The nornal heat dis-
sipation of the transmitter during program operation is six kilowatts.
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The exhaust ducts may also be supplied with a booster fan. This fan
may be controlled from the transmitter blower or filament circuits,
or by a thermostat in the exhaust duct. The rectifier tubes are sub-
ject to arc-backs if they are too cold, and the thermostat would al-
low these tubes to reach the proper temperature. This thermostat

can be the type used for furnace control.

If the transmitter is not equipped with cxhaust ducts, it is recon-
mended that an attic fan of 2500 c¢.f.m. or larger be installed, This
is most effective if the air flow can be dirccted as to pull air fron
across the top of the transuitter. That is, an attic fan in an un-
ceilinged room such as night be used on a remotely controlled instal-
lation, would be ineffective if a window directly below it were open.
However, if a window on the opposite side of the room were opened,
air would be drawn from around the transmitter taking away the ex-
haust air. With such installation, the exhaust fan should be so
nounted as to be operative during inclenent weather. This can be
done by setting the fan back several feet from the exhaust opening,
and building an cxhaust tunnel. With louvres across the opening, no
rain will be admitted e¢xcept in the tunnel, and nuch of this will be
deflected away by the air stream during the operating period.

If the roonm has a ceiling, and the fan installed in the attic, ceiling
openings above the transmitter will allow air to be drawn from around
the transnitter, regardlcss of which windows are open.

A practical fornm of installation is to build the transaitter into a
wall. This wall should join the transmitter bchind the front corner
trin strips (from front cdge of the base) so these trin strips nay be
renoved. Doors should be preferably located at each end. Such an
installation will then pernit the use of a room air conditioner if
clinatic conditions so warrant.

‘Sone installations have studio and transnitting facilities combined
in one building. The question is sonectimes asked as to whether a
nicrophone might be used along side the transmitter. If g combined
operation is desired, it is recommended that thce transmitter be in a
separate room, possibly with view windows for the observation of per-—
formance. High voltage ON~OFF switches could be readily run to the
control deske.

When the transmitter is replacing existing equipment, the installa-
tion is complicated in that transnitting facilities nust be mnain-
tained during the installation. The Gates' BC-5P transmitter is the
ideal answer to the problens as the three cubicles may be placed
wherever space is available, and connected by temporary wiring.

When the transmitter performance has becen checked, and the final
position cleared, noving the transnmitter and restoring it to operation
is relatively simple and fast.
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When the transnitter is to be used as an auxiliary or Conelrad trans-
nitter at a high power transmitter site, the installation is dictated
by the existent conditions. If the operation is anticipated for short
durations, the ventilation considerations nay be relaxed. The con-
trol circuits in the Gates' BC-5P transnitter are so designed and
arranged that interlocking with other facilities may be done with-

out internal wiring changes.

The external wiring nay be by neans of conduit or wire troughs in
the floor. The latter allows for future expansion, but with sone
floorings is sometimes hard to nake a finished appearance. The
drawing C-19628 shows the required external wiring and wire siges.
If the cubicles arc arranged in a different order, the wiring 1s
varied accordingly. If the cubicles arc separated, provisions for
inter-cubicle wiring should also be allowed.

LOW VOLTAGE INTERCUBICLE WIRING

MODULATOR POWER RADIO FRE,UENCY
#12 1 1 1
#12 2 2 2
#12 -5 > 5 o
(P.22, 4 4 4
Par. 3)
= o) > 9
2 >
6 6 6
7 7
8 8
#12 Gnd Gnd Gnd

Tines indicated should be #12 wire, others may be #14, but using
#12 wire throughout simplifies procursnent. Connections between
termainals #8 required when audio lcvel and/or nonitor switching is
used in power change.
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DESCRIPTION

POWER SUPPLY

This cubicle contains the power supply normally required for the
Gates'! BC-SP/Z transmitter M-5932 .

This transmitter uses silicon type rectifier in all power supplies.
The silicion units will operate within ambient temperaturc ranges
of from =30° to 150° F, and all are hermetically sealed to insure
trouble free life in any enviornment.

The low voltage rectifiers are of the plug-in type and are direct-
1y equivalent to type 5R4GY and 6W, rectifier tubes., It should

be noted that in an emergency jthe alternative of tube operation

is quickly available in the low voltage supplies since filament
connections have been supplied.

The power amplifier plate voltage consiets of a three-phase full
wave circuit which employs 90 silicon cells rated at 25 ampers
and 500 volts peak inverse voltage. The 25 amperes rating is
necessary to provide sufficient reserve capabilities to actuate
protective circuits without damage to the silicon junction.
Inverse voltage division 2across individual cells in each leg is
assured through the use of a resistive voltage divider. Transi-
ent peaks are distributed in much the same manner by shunt cap-
acitors . The peak inverse rating is 150% per leg assuring
adequate safety factor for handling starting transient surges.

Also located in this cubicle is the central part of the control
circuit, the transmitter control switches, the main high voltage
contractor, and the rectifier output voltmeter.

The power cubicle has at the top a slanting meter panel for easy
meter reading. The meters consist of a line voltage meter with
a switch on the panel below it to select the line phase to be
read, a voltmeter on the primary of the rectifier filaments to
set the rectifier filament voltage, and a plate voltmeter reading
the DC output voltage to the power amplifier. The rectifier
filament rheostat is on the same panel with the line voltmeter
switch. Below this panel is an access door interlocked with the
high voltage, and is also provided with a high voltage grounding
switch., This door, as are all the doors, is secured at the top
by a pawl which pulls the door shut tight. The bottom of the
door is pivoted on open slots so the door may be dropped open,
or removed entirely, enabling the operating personnel to get
close to the transmitter and reach all front components,

Below this door is the control panel with the Star-Stop, High
Voltage On-Off and 5KW-1KW power selector switches, and the 5KW=-

1 kW status lights.

Below .the control panel‘is the access door to the bower panel,
This is not interlocked, so inspection of the operation can be

made at any time,

On the power panel at the top left is thé overload lockout relay
with adjusting potentiometer in the center, thermal time delays
for running the blower two minutes after the filaments have been
shut down and a 30 second time delay on the main rectifier fila-
ments,
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On the right side ~n the panel is the terminal board for internal
connections. Below the thermal relays is a fuse block with fuses
for two circuits. As the transmitter may be operated with various
cubicle combinations, and consequently, various loads on the -
lines, the fuses provide a readily changeable item to meet the
individual requirements.

Across the center of the panel are located the filament, blower
and high voltage control relays, and the power change control re-
lay whichis a latching type permitting the extension of this
switching. Below the relays is the terminal board for external
connec¢tions. At the bottom of the panel, on both sides are two
holes. The high voltage lines are fed through these holes to ter-
minals on the back of the panel. A4 cover at the bottom over these
cables protects the personpel

-

In the center of the base at the front, and both sides just above
the base are holes through which the wiring may be routed. If the
cubicles are joined, the low voltage interwiring is formed to the
side, down the side so as to be around the end of the shield
through the matching holes to the adjoining cubicles., If conduit
or wire ducts are desired, the wiring may be run through the hole
in the base,

Tnside the top access door, on the left facing from the front, is
the high voltage contastor. This is shock-mounted to minimize the
jar and vibration of its operation. Above this contactor are the
two A.C. overload relays. On the right nand side are the voltmeter
multiplier resistors and dropping resistor for the unit fan, moun-
ted in the top. Below this is the 5KW-1KW P.A. Voltage change '
contactor,

On a shelf across the unit towards the front and below the height -
of the power panel are on the right the power amplifier filter
choke and on the left the R,F. driver filter choke. These chokes
have more than adequate insulation rating for normal operation,

but with overloads particularly as might be encountered with a
gassy tube, and extremely high transient voltage might be develop-
ed so as an added precaution, the chokes are mounted on insulators.

On the base, on the right side, the P.A. filter condenser sets in-
a tray and behind it the R.F. driver filter condenser is secured

to the floor. The power transformer mounts in the rcmaining space,
the high voltage connections towards the inside. :

The air filter retainer is at the bottom rear of the cubicle. The
filter may be removed during operation. A screen inside protects
the personnel from the high voltage components. This screen T
nay be rerioved for accecss to the bast ~gefiponents. . The rear
door sets on 2 supporting channel which is a part of the filter
retainer, and latches at the top.

The filter supplied is non-renewable type. Experience has shown
that the renewable or washable type are extremely difficult to
properly clean. As the filters are a standard 16" x 20% sigze, the
rcnewable type may be installed, if so desired.

MODULATOR CUBICLE

The modulator cubicle has at the top a slanting meter panel with
individual modulator plate current meters and filament voltmeter.
The rheostat for the filament voltage is on the panel directly
below. Below this panel is an access door to the addio driver., Aas
there is no voltages appearing in this section, and there is a
screen in the rear, this door is not interlocked,
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The audio driver panel in height and styling natches tho coubrol
panel on the power cubicle. The driver panel contains two mod-
ulator bias controls, and driver filanent and bias lights. On
the top front right of the driver chassis is the terninal board
for the driver operating service. Underneath, at the rear is the
terninal board for the feeds to the modulator grid. This con-
sists of a four terninal board which allows drivc balancing adj-
ustment. On the right underneath side of the mdio chassis is the
feedbnck terminal board. The audio driver nay be completely re-
noved by reroving the style strips frorm the cubicle, the right
top door mounting angle. The panel is secured by four bolts, and
the chassis itself is supported cn side rails, By renoving the
panel bolts, the chassis can le reroved for servicing. The

weight of this chassis is 70 pounds.

On the left side of the audio chassis is the audio driver, at the
frort the input transforrmer, bechind this an amplifier balancing
control, and to the left of this control, a balancing control for
the fcedback. In line are two 6SN7 voltage ~nplifiers, then the
driver consisting of four 6550 tubes in push-pull parallel. Air
fror the modulator plenun chanber directs air against thesc
tubes. At the center rear of the audio chassis is the driver
transformer, and at the right rcar the platc transformer. In
front of the plate transformer are two S-5019 rectifier tubcs

for the audio plate voltage. A single S5-5019 provides the rod-
ulator bias voltage. In front of the rectifier tubes, in thec
front right corner is the bias plate transforuer.

ibove the audio chassis on the right side panel of the cubicle arc
located the nmodulator overload relays and the filanent intcrlock
relay.

Below the audio chassis, is a renovable access door.

Across the cubiclc, at the lowcr part of the door, is the cubicle
terninal board to which external conncctions are nadc. Wiring is
brought in, either through thebase opening or either sidc¢ opcning,
up the side around the end of the shelf nounting the terninal boarc
then terninating at the terninal board.

Bencath this, is the high voltage compartnent into which the high
voltage connections arc nade. Space is allowed here to ncunt

a high voltagc changcover switch as might be uscd for a Conelrad
radio frequcency cubicle.

The nodulator tubes arc locatcd on a plenun chanber across the
rcar of the cubicle. The tube connections arc inside this plenun
chanber. To facilitate scrvicing , the rear side of the plenun
chanber is renovable. On the front center is located the air
interlock switch. This is a captive platce which under air prcss=
urc closes an interlock switch. above the nodulator tubes is a
shelf nounting the filamcent transformer. o

-12-
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Underneath the filamont transformer shelf on sach side is a triangu-
lar air box with a rubber BozZszle directing air against the filanent
seals of the modulator tubes. These boxes obtain air fron the pain
Plenun chamber by all enclosure on the outside of the side panels,
but staying within the corner post dimcnsions of the cubicle. The
plenun chamber and audio deck with component mounting angles seal
off the unit above the tube sockets. The blower mounts on a cross
shelf undcer the plenum chamber and draws air from the intake on the
botton of the rear door, around the modulation transformer and
reactor, providing cozling for thesc components.

On the right side pancl arc mounted the feedback resistors. Mount-—
ing on the base, at the front right is the modulation condenser
setting in a retainer, at the front left the nodulator filter con-
denser in a retainer, at the recar right the modulation transf.rmor
and at the rear left the modulation reactor,

This cubicle with the M-5533% frequency control unit, provides a con-
plete radio frequency section. This couprises a M-5422 oscillator
unit, buffer, driver and power amplifier stages, low voltage supply
for the oscilletor, buffer and driver screen grid, and holding bias
for the driver and power anplifier,

The cubicle has at the top a slanting meter pancl which nounts the
plate current meter, filament voltmeter and the nultincter.

On the panel below this, on the left side, is located the power anp-
lifier loading control. Spacc behind this control is allowed for
pernitting the installation of a power control notor when renote
control operation is us.d. ilso on this pansl in the center is the
filanent rheostat for the cubicle, and the R.F. driver tuning con-
trol is on the right side. 4in access door opens to the R.F. driver.
This consists of a 4-2504A tube, the socket 5f which is ¢nclosed and
Obtains air from the power amplifier plenun ch:mber for tube cooling.,
The driver tank coil is located on the right side panel and the tun-
ing is by ncans of a disc which threads into the coil and is direct-
ly connected to the panel dial.

Bclow the R.F. Driver is the M~5533 frequency control unit. The
panel of this matches the control panel of the power cubicle 2nd
the audio driver pancl of the nodulator. The contrcls on this
panel are the crystal sclector switch, and frequency trinmer con-
densers behind a door on the panel, the buffer tuning condensers,
excitation control and the multimoter switch arc directly on the
panel.

Below the¢ froequency contrsl unit is a panel nounting thc power anmp-
lifier tank tuning controsl. This tuning, likec the driver tuning,
consists of a disc which is threaded in and cut of the tank coil,

and is directly connected to the tuning shaft. Below this and access
door vpens to the unit terminal board located and wired similarly

as in the nodulator unit.
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On the left side panel arc located the power anplifier and R.F.
driver overload relays, the filament interlock relay, and the driver
screcen grid relay. On the front of the power anplifier tank enclos—
ure, which forms the rear of this section of the cubicle, is located
on the left the adjusting rcsistors for the overload relays., In the
center of this panel is the air switch, operating as described in
the nodulator description. On the right side panel arc¢ the power
anplifier grid resistors.

4t the botton frent, as in the modulator cubicle, is a high voltage
ccnpartment to which the high voltage connections are made, and in
which a high voltage switch umay be installed. In this conpartnent
is a link in the power amplifier high voltage line so thc power anmpli--
fier voltage nay be removed for tuning and neutralizing. In the rcar
on the floor is located the blower. Also on the floor is the power
anplifier filanent transforner and on the right side pancl, the power
anplifier cathode resistor. The blower is shock mounted and coupled
to a plenum chanber by neans of 2 canvas bout. This plenun chamber
is of aluninum, and contains the power amplifier tank components.

The rear of this chamber is readily removable by pawl fasteners. The
botton edge of the cover has an off-set flange which engages the low-
er fold of the plenun chanmber. In this plenun chamber is the power
anplifier tank coil, mounted so as to align with the tuning from the
front panel. On the frcnt right upper corner is a fixed vacuun con-
denser which is a part of the neutralizing circuit. On the right
side panel are the plate blocking condensers and one plate choke.

On the base of the plenun chamber at the front is a second plate
choke and on the right side, by-pass condensers. On the rear left
side is provisi.ns for vacuum condensers as required for the tank
capacity. In the upper front left side is the first coupling con-
denser. The blower inlet is covered by an aluninum screen. The
sereen serves not only for shielding, but also prevents accidentally
dropping materials in the blower. The screen is held in place by a
frame so it may be readily be removed for cleaning.

The power amplifier tube retaincr mounts on an insulating plate on
the top of the tank plenunm chamber. In this section are the filament
bypass condensers, and grid parasitic suppresscr, and filament trans-
former. This compartment has a removable aluminun shield.

Above the power amplifier tube compartment is the ocutput coupling
network. This shelf is perforated so as to allow the alir to exhauste.

On the right side panel is the first section coil with fixed taps.
Behind this is the coupling c.ndenser. On the left side is the sec-
ond line inductance which is a2 continucusly variacble coil, and is
aligned with the power amplifier loading control on the front panel.

On the front center of the divider panel is a cutout behind which a
line current meter may be mounted. As this line current meter is
generally not required, it is not supplied as standard. A% the rear
center of the output network shelf in a nodulation monitor pickup
loop, th: connecting terminal block is on the left side panel.
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The transnitter output is taken out the top. Connecting across the
two side panels and across the top is a ground strap to allow the
greatest possible flexibility to grounding the transmission line.
This compartment is also closed off with removable aluainum door.
It will be scen from the pictures and the description of the power
amplifier tank and output circuits, the power amplifier tank and
output nctworks are physically scparated and shicllded to give the
nost advantageous suppressicn of harnonic frequenciegs, particularly
the high order harnmonics. If there were inductive or capacitative
coupling of the power amplifier tank to the transaitter output cir-
cuit, no amount of filtering within the trans.itter would give har-
nonic suppression.

INST.LLL..TION

The Gates BC-5P transmitter is desmantled for shipment the extent of
this will at times be varied lependent upon the nanner of shipnment.

In the installation the power unit shoull be placed in position first
if the main power supply is to come through a cenduit through the
floor opening in the cubicle, nainly because this location may be
critical. However, if wire ducts are uscd so the wire entry is not
critical, any cubicle night be positioned first. For exanple; if a
wall werc on the right or left, this could be the first unit installed.

The prinary power supply fecd three number four or six wires, are
brought into the power cubicle either through the basc opecning, or
fed across fron the other units through the side openings. The lines
are then formed across the bottom of the cubicle,; up the left side

to up above the main plate contactor. The leads are then forned

back in a loop, 12" - 18", connecting on the pcwer contzctor, nsking
sure that these are opposite the load connecticns. Connsctions al-
ready on the ccntactor supply the other operations of the transmitter.
The cable should be secured. as the contactor is shock nounted, the
loops are tc¢ maintain the flexibility of the shock uounting.

Renoved for shipping are the power transformer, high voltage filter
conlenser, and both filtcer reactors. The pesiti.ns of these have
been given in the nmechanical lescription. Contact.ors, reloys, re-
sistors and wiring have been secured for shipnent, and ali such
bondings should be renoved.

In the radio frequency cubicle, the blower has been remoived. all
tuning capacities are generally removed. The two R.F. plate chokes
are renoved and should be installed with the spaced ends of the wind-
ing connecting towards the tube. The plate blocking and vacuunm neu-
tralizing condenscrs arc also reaoved.

The frequency ccntr:l unit is also removed for safe shipnent. The

chassis is slid intou place on nounting channuls, the front panel
sccured to the corner posts.
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The radio frequency cubicle should be thoroughly grounded to the
station ground. This is best done by a four inch copper strap
brought up either side of the cubicle and bolted to the aluninun
plenun chamber. On a strap of this size, it is suggested four

10--32 volts, and that over the copper be placed a stiffening plate
so that the whole copper surface may contact with the aluminum. The
aluninun is treated with a special conductive lacquer, the sane type
as is used on the R.F. coils. i strap across the top of the cubicle
provides grounding facilities for the transmission line. 48 there
cre many variations as to how this night be done, it is essential
that this connection be complete and alequate. It may be necessary
to drill adilitional connccting holes through the cubicle top, or to
fold a strap through at the grill.

In sone cases, it night be desired to take the R.F. output through

the botton of the transmitter, a line, such as RG1l?7U may be brought
through the base opening in the front c¢f the transuitter, or a hole
nay be cut through near the front luft cornor post. The line is then
brought up in the front lcft corner post and in the R.F. driver, turn-—
s tc the rear and pass over the top of the divider panel between the
driver and output network, terminating as required on line neéter or
nonitor loop. The outer shield should be thoroughly grounded so as
not to introduce any R.F. feedback into the low power stages or fre-
guency unit.

The frequency nmonitor line of the small RG/U type is brought in di-
rectly to terminals 517 and 518 on the board underncath rear of the
frequency control chassis. The modulation nonitor line is brought
in, the radio frequency cubicle carried up the left corner post,
scross the top left corner of the cubicle tu the terminal board

in the output network cumpartment.

In the modulator unit, the audio driver chassis is removed, and
installs in the same nanner as the frequency control unit. The
biswer likewise is removed.

’~om the base are removed all components, modulation condenser,
filter chcke and filter condenser fr.a the front part_of the base
cnd ccnsequently the first to be installed. The modulation trans-—

formner and rcactor are 2t the rear with the terminals towards th
ccater.

The audio input line is brought in to the modulator cubicle, up the
1.ft corner post, tc the teriiinal board .n the front left top of
the audiou chassis.

High v.ltage connuctions to the other cubicles are brought in either
through the side openings of base opening, through one of the open-
ings at the botton of the power panel, 5o the three high voltage
terninals on the rear of the power panel at the top right. In the
power cubicle a cable cover fits in the bottom over these high
voltage cables. The low voltage interwiring shculd be brought to
the left or right, or both, so as to clear the ends of this shield.
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All wiring should be secured so there is no possibility of being push-
ed intc high voltage terminals, high voltage grounding switches, or
other conponents..

Provisions are made so that the cubicles can be bulted together by
aligning holes in the corner posts. The rear ¢f the radio frequency
cubicle, because of the shielding, cannoct be bulted. However, b.lts
nay be used on the front and botton rear. The units should be bolted
together sov as to naintain a neat appearance.

EXTERNLL POWER COMPONBNTS

The Gates BC-5P may be had with oil filled power transformer, a ncdu-
lation transfurnmer and rcact.r. When so ordered, connecting termin-
als ar. installed as required in the cubicles. Sce Drawing ES-613%4.

The power transforuer primary terninal board is installed on the lo-
wer left panel of the power cubicle. Terminals for the secondiary
connections are male oun the lower right side.

The nodulation transformer connccts to a new set of high voltage
terminals on the lower right side panel of the modulator.

The balance of the conncctions are made t. terninals already provi-
ded. Should additional wire be required nore than supplied, autono-
bile ignition cable¢ will be entirely satisfactory.

Then interlock can be provided by remosving the Jjunper between termin-

als 3 and 5 in the nodulator cubicle and connecting the door inter-
lock switch in this circuit.
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INSTALLATION INSTRUCTTONS FOR RELIOTL UONLRUL
IN G..TES BC-5P TR:NSMITTER
M-5066 L0.D CONTROL ..S3EMBLY

The notor assenbly is nounted on the left side of the RF driver com-
partment. The shaft from the front panel cyclometer to the loading
coil is removed. The nmotor shelf is then nounted in front of the
driver filament transformer. Motor mounts on this shelf. The ver-—
tical glignnment is obtained by slotted holes in the shelf flanges the
horizcntal alignnent by slots in the shelf plate. The notor 1is con-
nected to the coil by means-of a special shaft reduction coupling

and shaft. 4 shield plate fits on the shelf lip, and should be in-
stalled to protect the motor from any field from the driver tank coila

The M-4806 relay asseubly nounts behind the cubicle terminal board
TB301, to the left of the transforner, T301. The relay unit is con-
neected to the motor according to the diagram A-9392, in the instruc-
tion bock for the relay assembly. The motor voltage source can be
taken fron the 115 volt secondary of the transfornmer, T301. In this
way, the systen will be completely Je-energigzed during shutdown per-
jods. The motor tc relay connecting cable should be foruned down the
corner post and sccured. External connections can be made direct to
the terminal board on the relay assembly.

When the notor and relay assembly arc interconnected, the notor stops
should be adjusted. The notor is equipped with cam stops which por-
nit 22 revolutions. This is not the full length of the coil, but

the tuning should always be such as to include sone turns in the coil.

Also, in operation the loading variations will be acccmplicheg with
relatively few turns, so it is always possible to obtain sufficien®
variation of the loading. If the operation is so that the slider is
near the end of the coil, release the shaft and run the motor in that
direction until the stop operates, rotate the coil nanually to about
two inches fronm the end of the coil, then fasten the shaft.

M-4720 PLATE CURRENT EXTENSION UNIT

The plate current extension unit nounts to the right of TB30l in the
radio frequency unit, and is secured by screws through cleared holes
accessible in the high voltage compartnent. The power anplifier
ground return is from the power anplifier plate current neter, M301,
to ground at the terninal board. Two wires connect to this ground,
one of them to the meter. This wire is renov.d, a short length spli--
ced in and connected to the terninal board of the extension unit,

The "G" terninal on the extension unit then connects tJ ground.
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M4719 PL..TE VOLT.GE ZXTENSION UNIT

The platc voltage extension unit nounts in the power cubicle, on
the right side panel in front of the fan resistor, R109. Tapped
holes are provided for mounting. Screws nay be run in from the
outside if the units are separated at installation. The insula-
tors nounting the extension unit may be looscned and threaded on
the panel screws. If the installation is coumplete, studs nay be
cut and the insulators nounted in this manncr.

4 high vultage leald is then formed around to connect to the high
voltage side of the transaitter meter multipliers, R110 and R111.
The ground is made to the ground bolt adjacent to the unit nount-
ing. Maks sure the grounl conncction is secure. The neter lead
nay then be formed down the corner post.

CONTROL CIxCUIT CONNZCTIONS BC-5P2 REMOTE CONTROL

Filament holding circuits: The jumper betwcen terminals 104 and
105 on TB1l0Ol is reuoved, opening the houlding contacts of the
start-stop relay, K10l. The re=ote "hold" is then connected to
terninals 105 and 110 in TB1O1.

High voltage Contrul: Terminals 13 and 14 on TB102 provide the
high v:ltage on circuit. Removal of the high voltage may be
acconplished by nomentarily opening the "filament hold" circuit.
The filament time lelay is so arranged the plate v.ltage nay be
re-applied immediately if the filaments arc re-started before
the two minute shutdown period clapses.

If the remote control facilities provide for separate removal of
the high voltage, this may be inserted by removing the External
connection, to terminal 5 on TB1l0O2 and noving this to terminal 9.
The remote contrcl "High Voltage Off" is then connected between
terninals 5 and 9 on TB1l0OZ2.

OPERALTION AND ..DJUSTMENTS

CONTROL CIRXRCUITS

The operation of the control circuit can best be studied by the
line diagram, D-22253%. In this diegran, all relays and switches
are shown in the de-energized position, that is, as if all power
were renoved. The coils of the relays and contactuors arce shown
in the diagramn to best indicate the relative circuit locaticn.
The contacts are connccted to the coil by dotted lines and the
position of the ccontacts in the circuit diagran may be consider-
ably removed fron the coil as suits the clarity of the diagram.
Normally open contacts are shown with the b.ar spaced away fron
the contacts, and when the relay is energized this circuit
closes. Normally closed contacts are shown with the bar touch-
ing the contacts, and when the relay is energized, the circuit
opens. Time delay is indicated with an arr.w in the direction
of the delay.
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INSTALLATION OF MOTOR CONTROL SWITCH

Remove the top panel mounting the driver tuning, filament rheostat
and loading control. Transfer the driver tuning and filament rheo-
stat to the panel provided. The local loading control switch is
mounted in the loading turn counter position, being secured by the
switch bearings with cover plate on the front. The terminal board
should be towards the window,
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Solder two leads to A.C. relay terminals opposite common connection,
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M-4806 REL.LY ASSEMBLY
FOR
FIVE WIRE TUNING MOTOR

This unit is supplied as an accessory with Gates' Renote Control
Systems where it is ncecessary tc contrsl a 5-wire tuning notor thai
is either a component part of the station transmitter or is fur-
nished as an accessory with the systen. One asseubly is required
for each motor involved.

To understanl the principle of operation, refcr to drawing 4-9392.
Relay, K1, is a six vilt relay that is energized when the stepper
switch selects the correct position. When K-1's contact close 115
A.C. relays K-2 and K-3 are ready tc operate through the remote
control increase-decreasc circults.

When increase (or raise) is operated, relay K-2 energizes, anl wher
decrcase (or lower) is operated, relay K-3 energizes., The notor
veltage source connects to teruninals 6 and 7, one side going direct
into the field coil of the motor through terminal 12. When either
K-2 or K-3 encrgizes, the other side cf the v.ltage source is con-~
nected to the motor field coil through the right hanl set of conta
of either relay.

Motor reversing is accomplished by interconnection of the shading
poles made through the white, red and blue wires. The left-hand
set of contacts on K-2 connect white and red, producing counter-
clockwise rotation. K-3 connects white and blue, reversing the
direction.

The color coding shown applies to motcrs nanufactured by the Barbe:
Coleman Cumpany, but the method c¢f c:.nnection will apply to any ty
S-wire motor. It is only nccessary to connect the field coil to #
and #12, the comnon shading coil terninal to #8, and the reversing
shading coil terminals to #9 and #10. '
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All components within the power unit are of a "100" series:

in the modulator, "200" series with the mdio driver =2s a "400"
series: and in the radio frequency unit all conmponents zre of a
"300M series with the frequency control unit a "500" series.

Each cubicle has a terninal board for interconnecting with other
cubicles, each teerninal board being nunbered 1, 2, 3, ete. For
terninal designations for wiring within a cubicle, these terninals
bear designations 101, 102,201, 202, etc. When power is applicd

to the transnmitter, pressing the "Start" switch S101 energizes the
Start-Stop relay K101, the A-B contacts seal across the switch 5101
The D-C contacts energize the blower contactor K102. The A-B
contacts of this contactor across the D-C contacts of K101, scal
in the blower contactor, K102. The C-D and E-F contacts of K102
energize terninals 1 and 2. The blower in each cubicle are con-
nected in parallel across these terminals. Terninal 3 is supplied
through the H-G contacts of relay, K101, the filancnts of each
cubicle are paralleled across terminals 2 and 3.

when thc "Stop" switch, S103, is pressed the relay, K101, is de-
encrgized, breaking the seal-in. The nornally closed E-F contacts
then energize the thermal time delay, K113. After 60 seconds,
this relay closes, beginning the tining of the second thermal
relay, K114. At the end of another 60 second interval, the cont-
acts of this relay open, breaking the seal-in of the blower con-
tactor, K102 causing this to drop off, shutting off the blowers.
It will be scen that the¢ filanent circuits supplied through the
H-G contacts of K101 drop off immediately when S103 is opened,
the blower continuing to run until K114 opens. after K114 opens
about 20 sefonds will ¥ required for this relay to ocool and reclose|
Pressing the Start switch S101 will close K101, the blower con-
tactor will close as soon as K114 recloscs, but this results in
burning the contacts of K114 and this procedure is not renonnend-—
ed.

Each cubicle requiring a blower has its individual air pressur
switch (8201 & S301) protecting the tubes agaimst insufficient
air flow. Thecse switches control the filancnt circuit through

the filanent. interlock rclays K201, K301. The contacts arc par-
alleded for higher current rating.

High voltagce nmay be applied sinultancously with filament voltage
with out damage to these tubes, so no time delay is required,
but a slight delay is accomplished through the bias interlock
circuit.

In the nodulator and radio frequency units, all door interlocks
except the high voltage conmpartment in the botton front of these
cubicles arc connected in the prinary supply to the audio driver
deck or the frequency control deck, so that opening any of thesec
doors shuts off the respective deck with the attendant power bias
supply. A
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bias interlock in each deck (K402, K501) prcvents the application

of high voltage befoure the protective bias has reached a safe value.
Indicating lights on both of these decks shows the status of filanent
and bias circuits.

The high voltage auxiliary relay K104 controls the operation of the
high voltag. contactor, K105. The relay is sealcd in by onc set of

contacts when the high voltage on switch, 8102, is pressed, the other

c.ntact of K104 closes the circuit to the high voltage contactor,
K105. In series with thc high voltage auxiliary relay, K104, are
the a.c. overloalds, the door interlocks in the rectifier cubicle,
and the interlocks in the high voltage compartments of the nodula-
tor and radio frequency cubicles, the bias and filament interlocks
of these cubicles. This control line starts with the power cubicle
on ternminal #5 and connects to terminal #9 of one of the other cubi-
cles, teruinal #5 of this then connecting to ter:ainal #9 of the
third, and should this be the last cubicle, terninal #5 is then Jjum-
pered to ternminal #3 of that samc cubicle to coajlete the circuite.
This jumper is generally installed in the Modulatcr Cubicle. As it
might be possible to have additi.nal units, such as a secund radio
frequency cubicle, the series c.nnection would be followed until the
last cubicle, in which case thoe circuit is terminated back to ter-
minal #3 of that cubicle. This is the only series ccnnection re-
quired in the transaitter installation.

The two modulator overloal relays, K202 and K203, the power amplificr

overload relay K304 and the R.F. driver overload relay, K303, all
have normally open contacts in parallel. The closing of any one of
these will energize the overload auxiliary relay, K103, nornally
closed contacts of which are in serics with the main high voltage
contact.r, K105, causing the high v.ltage to lrop off. As quick

as the overload relay opens, the circuit to the main contactor is
agzain completed, and hi§h voltage is reapplied. Connccted across
the coil of the overload auxiliary relay, K103, is a small dry
rectific¢r, CR101l, this in series with rgsistcrs, R106, R107 and
R108, and the coil of a memory relay, K106. Connected across the
coil of K106, R108 and to the arm of R107, is a large capacity con-
denser, C103. With each operation of the overload auxiliary relay,
K103, the condenser, C103, receives a charge. If the overloads rc-
peat in rapid succession, the charge on the condenser will build
sufficiently to operatc the relay, K106, a normall closed contact
of which >pens and drops out the high violtag. auxiliary relay, K104,
then necessitating nanual resetting of the high voltage. In case
the overloads do not build sufficient v:ltage to operate the relay,
K106, the charge lrains within a second or two, and the recycling
is rencwed for any subsequent overloads series. The number of over-
loads bef;re an .utage occurs may be sct by the adjustable poten-
tiometer, R107, which should be then locked to prevent accidental
mis-adjustnents.

#8 alrcaly mentioned, the a.c. overloads are in series with the high
voltage auxiliary relay, K104, so that any a.c. overload takes off
the high voltag: which aust then be reapplied manually. It is
considered that o-n a.c. cverload may be_serious, and should bave the
cperatur's attention, whilce a tube overload is in nany cases routine,
such as a modulation transient.
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Connections from the load side of the plate contactor, K105, to ter-
ninals #6 and #7 provides a source for closing the driver screen
grid relay, K302, when plate voltage is applied.

Power reduction is acconplished by transferring the power amplifier
plate supply to the mid-tap of the power transformer, securing half
voltage for the power amplifier. This is done by the power change
contactor, K108, This is controlled by the latching relay, K107,
«nd the nomentary contact high-low power switches, S105 and S106.
This latching relay cannot be operated unless the high voltage auxi-
liary relay, K104, is open anl the back contact is closed. That is,
before being able to make the power change, the high voltage nust be
dropped off, then thc desired power switch pressed, after which the
power nmay be rceapplied. The latching relay holds the required power
until intentionally changed, there can be no change in power by re-
lays dropping out due to power failure.

Across the two change solenoids of the power change relay, K108, are
two indicating lights to show the position of the power change relay.
These lights are supplied on one side from the junction of the tine
delay contacts of K109 and the high viltage auxiliary relay, K104,
Until this time delay closes, there is a circuit complete through
both lights so that both lights arc on. When the time delay closes,
only one light remains on, that one indicating the power position.
Thais gives the indication that the filament time delay, K109, has
closed.

Fron the low power side of the power change relay, K108, a line is
brought to terminal #8 which nay be carried across to the modulator
wnit to operate an input level relay, and across to the radio fre-
cuency unit to oper.te a nonitor change relay.

tlany stations have special control circuit problems. The nost con-
ron is the use of directional antenna systems. Commonly used is
normally closed contacts of the "DAY-NIGHT" switches to break the
aigh voltage while switching. This may be most conveniently in-
serted in the high voltage auxiliary contr.l line. Terninals #13
and #14 provided for an extension of high voltage on facilities.
Power change nmay be accomplished by paralleling the power switches,
$105 and 8106, with terminal #1114 common, connecting to #113 and
77114 respectively. 4 spare contact arm on the latching relay, K107,
nay be used to interlock the power with the directional pattern.

Operating facilities may be extended to a contrul deck similarly as
well as filament on by paralleling S101 from terminals #105 and #110,
and for filament off by removing the junper between terminals #104
and #105 and replacing with a normally closcd switch.

|
|

The transmitter control circuits have been designud for operation with'!

remnote control systems with the consideration that many stations will
bc so operated. The Gates Radio Company provides units for renote

control, and such units are bein% nodified and improved as experience
shows new Jesirable fecatures. 1IT is suggested that if remote control

is contemplated, the Gates Radio Company be contacted for recommenda-
tions as to the latest dcvelopments and improvements.
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HOLDING RELAY BC-5P

Some stations experience difficulty from momentary power failures
dropping off the transmitter. This is generally due to the voltage
dropping low enough that the holding contacts of the "ST.RT" relay,
K101, opens. If this is unnoticed for a minute or so, as could
happen with a remote controlled transmitter, the time delay start-
ing cycle would be required.

By installing a time delay relay which has the time delay on deen-
ergizing, shutdowns from power slumps may be minimized. The avail-
able relays are limited, and relatively more expensive than the
more common time delay types.

On shutting down the transmitter, the OFF button will have to be
held until the time delay operates. Generally, a delay of one or
two seconds will be sufficient.

Some remote controlled transmitters cut the high voltage by open-

ing the start circuit momentarily. With a delayed opening, the
"OFF" woild have to be held until the time delay opened,

POWER CUBICLE

The power transformer, T1l02 has é 5% voltage taps. The Primary ter-
minals 7, 8 and 9 are for 5000 volt output with 230 volts on the
primary. Taps 4, 5 and 6 will increase the output voltage; 1, 2
and 3 will lower the voltage. The best transmitter operation will
be with 5000 to 5200 volts on the plate of the power amplifier
tube, Voltages below 5000 generally result in lower efficiency

and higher drive requirements., Voltages above 5200 may result in
excessive peak voltages generated in the power amplifier,

The incoming line voltage is metered by the top left voltmeter,
and is switched between phases by the switch, S110,

The cubicle is esooled by a fan in the top, which runs while the
rectifier filaments are on. It is considered that in the great=
est majority of installations that the units will not cool during
the shut-down period so that the cooling air will cause rectifier
arc-backs during the early starting time. Should such a condition
exist, such as in an unheated building common with remote control
operation, it is suggested that a furnace thermostat be mounted in
the cubicle and set to turn the fan on when the temperature re-
aches 80 to 90 degrees F,
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The a.c. overload relays arc of the instantanecus type. The
tripping value is set by rotating the armature on the threcaded
shaft; a tab aligns with narkers on the armature to indicatc the
tripping current. The armature is locked in position by a locknut.
This should be tight so that the relay holds calibration.

The normal current for 100% modulation at 1000 cycles is approxin-—
ately 30 anperes per phase, and slightly higher at the high fre-
quency cnd of the range.

On the low frequency end of thc¢ audio range, the relatively
long duration of the load cycle may cause the overloads to open.
The proper tripping current is Jjust high enough the relays do
not trip with nodulation. This will be approxinately 60-80
anperes,

The voltage change relay, K108, is designed that when the solen-
oids are fully closed, the arn docs not rest against the spacer
plates of the switch jaws, but nake the electrical contact
through the side pressure of the switch jaws. Should the contact-
or be noisy in either position, sxamine the closure in this pos-
ition that the arm is not holding the arnature slightly open by
pressing against the spacer plate,

Another cuasc for noisy operation is that the solenoid is slight-
ly out of alignment, pulling the arnaturc to the side when the
solenoid is cnergized. A light application of greasc on the
arnature will facilitate the novemcent of the armature, dry netal
surfaces at times bind and causes the solenoids to be noisy.

M-55%2 FREJUENCY CONTROL UNIT

The M-553% Frequency Control Unit consists of the M-5422 oscillat-
or unit incorporated in a chassis containing an internmecdiate

power anplifier with plate supply, bias supplies for the power
anplifier and driver tubes, and the necessary interlocks.

Dl
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The M-5533 oscillator unit is located on the front right side of
the chassis. Connections are made by a plug cable in the rear of
the unit. The unit is re.ovable by renoving the cable, and fron
underneath loosening the four screws on the flange nounting. The
crystal change switch and crystal trimmers are behind a hinged door
on the front panel so that crystals may be switched or adjusted
without shutting down the transnitter.

The oscillator uses a 12BY74 tube in an electron coupled circuit,
Due to the low operating voltages and thc extremely low crystal
current the unit has exceptional frequency stability. 4 second
12BY7A also operating under conservative conditons acts as an
isolation stagec between the crystal oscillator -nd the 1lst IPa.
The crystals arc a low temperature coefficient typc which do not
need a heated oven to naintain frequency well within FCC linits.
Elinination of the oven requircment is desirable for increased
reliability as oven thermostats, when they stick or fail to close,
can not be repaired by station maintenance perscnnel. Frequency
trimmers Cl and C2 provide a small degrec of frequency adjustment
which will be required after the crystals have been shipped and
during the first scveral wecks of operation due to ageing. Coil
L3 and variablc capacitor C9 both in the second 12BY/A plate cir-
cuit are adjustable to the stations frequency. The oscillator
unit has been thoroughly adjusted and tested on frequency before
shipment and only a slight trimming up of capacitor C9 and the
frequency adjustment trinner capacitors, Cl and C2 will be re-
quired on installations.

The crystals supplicd with thce oscillator unit have been nade and
adjusted in a2 duplicate oscillator by the nanufacturer so as to be
within frequency tolerances. The usc of any other crystals, or
adopting other crystals, may not be satisfactory.

Should a field change of frequency be required, the output coil L3
is at maxinmum inductance (slug fully in coil) for a range from 540
Kes to approxinately 900 Kes. With the slug out of the coil for
nininun inductance, the range if froo approxiunately 800 Kes to
slightly above 1600 Kcs. With frequencies between 540 and 800 Kcs
it would be possible to double in the second stage. If such occurs,
it would be apparcnt by the position of L3, and also in the tuning
of the following stage.

Terninals 519 and 520 are in the 6146 cathode, and are provided for
carrier suppression and arc-quenching circuits. If such arc not
used, these terminals should be jumnpered togethcer.

Besides the standard rectifier circuit to provide plate power for

the oscillator, buffer and R.F. driver screen grid, each side of

the power transformer fced to a rectificr tube (6W4) which has

half wave rectifiers provide holding bias for the r.f. driver and
power amplifier. .s soon as thesc tubes have normal grid drive, thie
bias voltage is canceclled, and these two hcelding bias tubes draw no
current from the plate transformer. In the holding bias supply for
the power amplificr is a bias interlock relay to hdold off the Kigh
vcltage until adequate holding bias is obtained. The front panel
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has an indicating light for the filaments, and a sccond light
which is on the bias relay closes.

The power amplifier bias, which may reach considerablec voltage, is
terninated cn a separate terminal to the left of the terninal board
under the chassis. As these holding bias supplicvs work against
ground, before excitation is applied, the holdins bias current flows
through the power amplificr plate meter causing this neter to read
reversed, and also through the grid current nmeter to read up on this
neter. Thesc readings serve to indicate the operation of the holding
bias before high voltage is applied. These bias currents do not
effect the accuracy of the neters during operation. The holding
bias on the power anplifier is gdjusted so that approxinmately .2
anpcres current flows. This is far within the dissipation rating

of the tube, and helps hold the plate voltage fronm beconing ex-
cessive where the tube biased to cutoff.

The 6146 output tank consists of the coil L506 which has a tap for
shorting a portion of the end for the high frequency end of the band. |
The tank will tune 1600 Kc without this short, but by shorting this
portion, highcer capacity in the tank will bc naintained and less crit-
ical tuning. This will tune to 1050 Kcs. With the short removed, the
tank will tune to 850 Kcs. Connecting the left padder condenscer C512
by means of a jumper on the terminal board on the chassis gives tun-
ing to 850 Kcs. The right side condenser of 500 mnfds C511 starts

the high frequency cnd of the range at 850 Kcs, this can be raised il
by shorting thc cend portions of the coil providing plenty of over-
lap.

The lowest frequency with the 500 mmnfd padler is 540 Kc. For
this low end, both padler condensers nay bc connected.

On the right side of the panel is a nultineter switch by which cur-
rents of the oscillator catholie, buffer grid and cathode, R.F. driver
srid and cathode, and power amplifier grid may be measured. The
neter is located on the cubicle meter panel on thc right.

With the filanents on, the plate supply for the oscillat.or is on.:
With the prop.r buffer tank capacity for the frequency, and with
the cxcitation contrul at mid-range, switch the multimeter switch
to "Driver Grid", and tune for maxinum grid current. The anount
of pickup will bec largely deternined by the "BExcitation" control
which is deterninced in the final adjustments of the transmitter.
The final sctting of the "Excitation" control is just past the
point at which the power amplifier grid current no longer in-
creases as the cxcitation is increased.

When the buffer is tuned, grid current should bc obtained on the
"Driver Grid" position of the multimeter. This will be from 20 to
20 Milliamperes with full excitation.
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R.F. DRIVER

The R.F. Driver utili®ing a 4-250A tube, 1s nounted on a chassis on

a shelf above the frequency control unit. This chassis with the
socket, bypass condensers, grid parasitic and choke, is coupled to
the nain plenun chamber, thus providing the cooling air as required
for the tube. The filanent transforuer 1s nounted on the shelf on-
the left side. The tube is shunt fed, the plate choke on the rcar
pancl on the left, the blocking condenser right of center. The tank
coil L1303 is mounted on the right side panel, the tuning is by a vane
within the coil, and this is directly coupled to a turn counter tun-
ing control on the front panel.

The tank condensers are of the fixed type, nounted on the shelf be-
low the tank coil. The coil is floating, and fed through R.F. choke
and a bypass condenscr. The power amplifier grid tap is taken fron
the 4-2504 plate e¢nd of the coil, the neutralizingg tap from the op-
posite ¢nd, the end mounting the tuning vane.

Whencver possible, the radic frequoency cubicle has been tuned to
the specified frequency. This ncans that the coil taps arc close-
ly to the correct positions, and little if any, coil adjustnents
will be reguired.

The stage is tuned by (1) installing the tank condensers C3044 & B,
setting the coil tap on L303 according to frequency, setting the
center-tap L302 to the nid-point of the nunber of turns of the coil
that are used, setting the power amplifier grid and neutralizing
taps at 1/2 the turns between the center-tap and the connections of
C3044 & B, (2) open the power amplifier disconnect switch s$307, (3)
Turn the "Excitation" contr .1l to mid-position, (4) set the nulti-
neter switch to the "Power hAnplifier Grid".

Watching the multineter on the power amplifier grid current positicn.
apply plate voltage. If no current is inlic ted, cut the plate volt
age ,nd tune over a range before re-applying voltage. If an indica-
tion of grid current is obtained, it can by quickly Jleternined the
direction of tuning, and if the inductance should be changed. The
vane moving into the coil decrcases inductance, woving out, increase: -
Thductance. When the final tuning adjustments have been nade, the
vane should, if possible, be about upposite the first turn of the
coil. In this position, it has no noticeable effect on the ncutrali-
ing. It is best to start with the tuning at onc¢ end of the range, '
and in case of excessive tube heating, after cutting the plate Vv 1t-
~age, run the tuning to about mid-range anl reapply the high voltage,
and again to the other cnd of the ranse if nccessary. The equiva-
lent tuning range is one to two turns vaoriation on the coil, lepend-
ing on frequency and tank capacity. The L-C ratio of the tank is

not critical, except that for high capacity with low inductance, it
is difficult to natch th. tube to the power amplifier grid, and the
4-2504 tube will run considerably warmer than if lower capaclty and
more coil were used. 4 low capacity in this tank might indicate a
source of R.F. harmonic sencration, but tests show that this has very
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little effect. Also the low capacity might indicate the loss of the
"flywheel" effect, the carry-over of power during the positive drive
cycle. Measurcments show the lower capacity tank will actually give
better performance due to better matching of the load. However,
caution should be observed that the current rating of the tank con-
densers arc not exceeded.

The excitation control should be brouzht up, the 4-2504 grid current
will read approxinmately 20 to 25 milliamperes on the multineter.

The most desirable sctting is found When the transmitter is fully
tunzd, and is the point just after the power amplificr grid current
does not increasc with an increasc of the "excitation contrul'.
Power amplifier grid saturation is obtained for best efficiency and
also the noise gencrated in the radio frequency circuits will be
greatly reduced.

The power amplifier grid tap should be adjusted to give a power am-~
plifier grid current rcading of approximately 180-220 nmilliampceres.
Increasing the nunber of turns to the grid tap will eventually reach
the point where the grid current will not rise, but the heating of
the 4-2504 will incrcase considerably. The tap should be moved back
to the nmaximum nost eificient operating point. The 4-2504 tube plate
will show cclor. It is normal for these to show a bright cherry red
and in many asplications are s> operated. For the operation in the
Gates BC-5P transmitter, the color generally is only a dull red.

The plate current as given on the multimeter is between 250-200 nilli-
anperes. If the loading is kept high on the stage, the tube shows
slightly more color, but the tank currents are lower because of the
lower "Q" and hceating of thoese components will be reduced.

In some¢ instances, increasel output from the driver stage nay be
required. The catholde resistor R308 may be shorted, and/or one or
both the platc dropping resistors R115 and R116 nay be shorted. Such
operation is per:iissible unless the tube runs more than a dull red,
or unlcss the tank condcnser current cxceeds the rating. With such
operation, the grid and catholde currents nay recad slightly off-scale.

The driver stagc 1s more casily tuned by reference to the power
amplificer grid current rather than the Jlriver cahtode current.

POWER AMPLIFIER

The power amplifier consists c¢f a 3X2500F3 tube. This tube is com-
nletely enclosed in a conpartment to the rear of the driver stage.
The socket assembly nounts on top ¢f a plenum chamber. Insile the
plenunm chamber is the power amplificr tank. The underncath of the
tube sucket connects to the plate blocking condensers, €318 and C320.
The stage is shunt fed through two radio frequency chokes, L306 and
L3207, with a bypass condenser at the junction of the two chokus to
ground. This c¢ffectively kecps ralio froquency voltagos from feeding
back into the modulation componcats. The tank coil, £508, is tuncd
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by a novable vane within the coil, and is mounte¢d so that this tun-
ing is in linc with a turn counter on the front panel. The tank
capacity is frsm usne to four fixed vacuum conlensers as rcquired by
frecquency. These should be installed with outside plates to ground.
The neutralizing condenser, C313, is nounted in the front tcp right
hand corner of the chamber. The first coupling coundenser C314 mounts
in the upper front le¢ft corner, a lecad from this goingup through the
tube conmpartment to the output network in the top compartacnt.

On the center of the front panel of the chamber is the air switch,
the operation of which is described in the "Mocdulator" section of
this instruction bcok. The plcnum chamber nust be dosed to get this
switch ts operate. The air intake is at the bettom of the chamber,
and is covered by an aluminun screen. This is rcadily renmovable, and
should be pcriodically cleancd.

The output line from tuce power amplifier tank enters the output net-
work compartmcnt in the front 1oft corner, then passed ocross to con-
nect to the first line coil, L309, then to the variable output coil,
L310. A coupling condenser, C316, connects betwcen the two coils to
ground. This coupling arrangement is for line impcdances up to 100
ohns. When the line impedance is higher, such as 250 ohms, the vari-
able output coil, L310, used as 2 loading adjustnent, will have very
little effect on the loading. If the transmitter is to be operated
into a high impedance load, a condenser across the loal side of the
line coil, L310, will allow the loading to be effectively contrclled
by L310. As an cmersency natching, the line from the tank can be
noved to L310 with L309 as the output coil. This arrangcment re-
sults in considerablc interaction betwecn the loading and tank
tuning. The operation and adjustment will be more critical than thes
standard low ohmage output circuit.

Whenever possible, the radio frequency section is tuned for the speci
fied frequency and loading. In which case, only ninor readjustients
nay be reguired.

ifter the driver stagc has been tuned, install the tank and 1loading
condensers, C311,C315 an! C316 according to the frequency and load,
close the link 8307 and put the power switch in the 1 KW position.
4pply plate vultage, watching the plate current neter. If this is
over 1.2 anmperes, cut the plate v.ltage and tune, turning on the
plate voltage momentarily to scc if the current is changing, look-—
ing for a reducticn of plate current. By starting with the tuning
vane at one extremne of its travel, the tuning is equivalent to one
or two turn changes of the tank coil, Ze¢pending on frequency and
tank capacity. With grid anl neutralizin: taps set as instructed,
there is no tendency for oscillati.ns in the power anplifier. When
the power amplifier is tuncd and load adjusted, then the final neut-.
ralizing adj.stnents nay be nade.

In casce the transaitter is bein; tuncl to a new frequency, capaci-
ties and coil turns will be approximately as sh.wn in the chart.
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When the resonance point has been achieved as indicated by nininun
plate current, thec loading can then be adjusted. This nmay be ac-
conplished only by the variablce coil, L310, or rcecadjustments of L309
nay be required. When the final tuning is obtained, the tuning vane
in L308 should be about even with the first turn of the coil. The
first line coil, L309, will have considerablc effcuct on harmonic
radiation, and should have the most number of turns possible, and
still be able to c.ntrol the loading within limits by the coil L310-
as L1309 is increased, there generally will be reached a2 point at
which the loading; gocs up rapidly and L3310 will be near nmaxinoun.
Neutralizing nay be done "dynanically" by going back anl forth
through the power amplifier tuning, at the same timc watching the
power anplifier grid current. When thc power anplifier is neutra-
lized, the grid current will drop on both sides of plate resonance-.
In sone instances, the current nay not drop immediately, but rcquire
a littlc letuning. Should the grid current incrcasc on either

side of rescnance, cut the power and move the neutralizing tap on
L1303 a turn, continuing until the desired c¢ffect is achiev.d. This
is usually a turn or two less than the zgrid tap.

Other nmeans of neutralizing indication may be used. The front bot-
ton of the plenun chamber has several ventilating holes, leads may
be brought out through onc of these to an oscilloscupe from a pick-
up locp near the tank. In such cases, the power amplifier disconncct
link, S307 should bc opened.

The final tuning of the power anmplificr should be that the loading ic
approxinately 100 millianperes below the desired loading, and the tan
tuning turned counterclockwise (lower inductance) from resonance unti
the correct current is obtaincd. The effect of tuning to both sides
of resonance will be quickly noticed on a line current meter, common
»oint neter, or cther output indicating device. The explanation is
that maxinum impedance, as indicated by nmininunm plate current, is now
exactly the sanme as unity power factur as indicated by increased oub-
put current.

The efficiency of thc power anmplifier stage should be very closc to
80%. The unit is factory tested, and the first test is to achieve
this cefficiency, using a water cowled antenna. By measuring the
water flow anl the temperature risc ¢f the water, thc¢ actual power
dissipatced in the dunny antenna can be accurately neasured. Effi-
ciencies above 85% should be regarded with suspicion, and may be due
to defective input current and/or voltage neters, line current meter,
or to an crror in neasuring the radio frequency loal at the nmeasuring
pcint. With the transmitter in tune, and reassnabl. matched to the
load, thec poorest c¢fficiency is sellon less than 75%. In the case cof
low cefficiency, all power that is not going into the radio frequency
load will be dissipated in the tube, tank and coupling components.
Thus, .ne indication of low c¢fficiency is that the tubes and sonc-
times tank conmponcnts will show considerable heating. The effect
will be nost prominent in the heating of the tubes. One check is to
sct the modulator static current at 250 millianperes per tube, re-
presenting a ldissipation of 1250 watts. JALfter running for ten or
fifteen minutes with no signal, cut the power, feel thi heating on
the plates of the modulatocr tubes and quickly compare with the heat-
ing of the power anplifier tube.
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In neasuring true efficiency, the nlate voltage reading should have
subtracted from it the voltage drop in the cathode resistor and mod-
ulation reactor. These are cach 50 ohms, the total is 100 ohms, and
if the plate current is 1.25 amperes the voltage drop is 125 volts,
which should be subtracted from the meter reading. Thus, if the
neter reading is 5125 vults at 1.25 amperes, the actual voltage
would be 5125 minus 125, or 5,000 voltse.

The neter is connected across the supply so that nultiple unit oper-
ation may be hal without additional meters. If single unit operation
is to be us.d, the voltmeter could be connected directly across thc
power amplificr by transferring the high voltage lead to the "RE"
side of the nodulation reactur (using high v:ltage scale) anl the
ground side to the center-tap of the P.... filauent transforner,
using ©00 volt wire.

TUNING CH..RTS

The tuning charts for the R.F. lriver and power amplifier are given
to serve as a guide for tuning the transmitter and are not to be con-
ctrued as unalterable valucs. For example, 1308 nmight be indicated
to have 20 turns, but at final tuning night have 18 or 22 turns.

The output circuit offers considerablc flexibility to values of cca-
ponents, and at tines values of capacities might be used other than
given in the charts, this being done perhaps as 2 result >f procurc-
rent or as the result of additional opcrational information. Lower
capacities will result in a corresponding increase in inductance
values to conpensate for the changes.

H..RMONIC REDUCTION

The Gates BC-5P transmitter has been .esigned to reduce harnonic
radiation as nuch as possible. High order harnonics may be strongly
radiated if there is coupling between the power amplifier tank and
the output. The physical arrangement of the BC-5P transmitter eli-
minates this stray coupling, and actual neasurenents on several
frequencies and operating conditions show that harmonics of the
order of the fourth and higher are of very low strength.

The second and third harmonics are the only harnonics which show

signs of reaching objectionable intengity. The strength of these
are greatly affected by the tuning. The” opinion that incrcasing

all capacity values throughout the power amplifier tank and coupling
network to reduce harnonics is fallacious, the best harmonic reducH
tion is obtained by the proper relationship of the various inductive
and capacity valucs. 4as a general rule, the greater the inductance
used in the first coupling coil, L309, the greater the harnmonic
reduction.
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In the case of harmonic trouble, the first step should be to deter-
nine whether the harnonic radiation originates in the transnitter or
externally such as in the antenna systen. Tower guy lines might re-
sonate at sore harmonic frequency and be shock excited to radiate an
objectionable signal.

Should the harmonic originate in the transmitter, and not adequately
respond to normal tuning procedures, circuit revisions nay be nade.
In some instances, a haraonic night be directly on sone frequency,
such as airways or police, wherc a very snall signal will interferc,
and require far nore than nornal suppression.
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unwanted frequency

The condenser C can be the same type and capacity as at C316/C317.
The circuit is tuned to normal loading on the fundamental without L.
The coil L is tuned to the unwanted frequency when connected in
parallel to C, using a grid dip meter. The coil L should be of 1/4"
or 5/16" copper tubing. The mounting should be for minimum coupling
to other circuit elements, With careful adjustment 20 to 30 DB
attenuation may be obtained.
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Tap 1 Tap 2

L309 | L310
i
™ c317
—— |
C316
-

Tap 2 is adjusted so that the inductance between this tao and the
end of the coil connecting to the coupling condensers, with the
coupling condensers C316/317 form a series resonance circuit at
the unwanted frequency. The position of tap 2 may be critical to
1/4". The normal loading is then adjusted by the position of tap

1. This circuit shows 10 to 20 DB attenuation to t he undesired
signal.

Should attenuation be required on two frequencies, these two
circuits can be both used.
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POWER REDUCTION TO 1000 WATTS

Reducing the power anplifier plate v.ltage t> half value alsc reduces
the platc current to half value, giving a power reduction to 1/4 powe
or 1250 watts. In nost cases, a slight adjustment of loading is sat-
isfactory. Many installations opcsrate full time on 5 kilowatts, the
power reduction serves as a tuning convenience. Shculd gn exact pow-
er change from the full power value, generally over 5 kilowatts, to
allow for antenna losses, to the low power value, installation of
three dropping resistors R117, R118 and R119 in the low voltage 1lead
to the voltage changer K108 will drop the plate vsltage and, consc-
quently, the currcnt, to a little below the 1 kilowatt value. By
using adjustable resistors, the low power level nay be set within
operating limits withcut varying the loading.

The three resistors mount below the P..i. voltage changer K108, on
insulators. Tapped h les arc provided. The resistors are connected
in series the "2500 Volt" lead is removed fron K108 "B" and connccted
to one end of the three iropping resistors. The other end connects
tc the "B" terninal of K108.

POWER REDUCTION TO 500 WALTTS
The nethod is similer to the exact relucticn to 1000 watts, except
that a higher dropping resistance is uscd. As considerable heat 1is
developed, these resistors are nounted at the top of the cubicle.
To give an adequatc wattage, four resistors arc uscd.

4RC QUENCH CIRCUITS

Arc quench circuits operate gencrally on the principle of a low
current supply of 200-3200 vclts being connected through a suitable
radio frequency choke relay to the transnission lines. Whcen an aro.
occurs, the direct current path is conpleted, the relay energlzes
and nornally closed contacts open, dropping excitation until the
arc is quenched.

It is apparent this system cannot be applied when there is a conduo=
tive ground on the transnmission linc such as night be obtained with
grounded phasor tank, or static irain resistors or chokes. 4lso,

in many directional antenna systen, lines or towers may be blocked
to direct current by series capacitors. To obtain complete and ade-
quate arc protection will in nost cases require a study of the partis
ular antenna system being used.

FREQUENCY MONITOR

Many stations installing; the Gatces BC-5P transmitter are replacing
old transnitters -r incrcasines power of an existing station. Geaner-.
ally, these hove a frequency nonitor which is to be used with the
BC-5P transuitter. Different nakes anid nodels have different re-
quirenents four opcrating power and input inpedance. A source for
the frequency nonitor is provided fron terminal 517 which is con-
nected to the tank circuit of the output tube of the oscillator unit
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This source is alequate for the Gates M4990 Frequency Monitor,

There nay be some instances, depending on frequency and transmission
line length, that the Gates M2890 Frequency Monitor will not work
satisfactorily.

The tap on the IPi4 tank coil L506 may be utiligzed for a source for
the frequency nonitor if this is not shortel out. 4n excellent and
flexible source of power for the frequency nonitcr is to renmove the
ground connection from L506, inserting a condenser fron ,01 to .1
nfd. capacity, preferably cquivalent Sangamc type 4 or H, 600 work-
ing volts. The capacity would be a natter of cxperiment, depending
on frequency, transnissi.n line and nonitor requirenents.

The Gates M4990 may be operated from a modulated radio frequency
source. With a suitablc pcower Jdropping device, this could be paral-
leled across the nodulation monitor input. It will be found prefer-
able to have the nonitor pickup fr.m the low powser stages as then
the frequency can be checked without high voltage. .4lso, the cali-
brate adjustiient may be naintained nore unifornly.

MODUL.LTION MONITOR PICK !

The modulation nonitor pickup, L313, is best adjusted after the in-
stallation is complete and the transnitter is tuned. A4s nany vari-
ables enter into the adjustment, no effort is made at the factory to
set the coil. The line to the modulation nonitor should preferably i -
be small size concentric like RG-U. Shiclded aulio wire introduces
severe losses and difficulty will be had getting sufficient pickup®
to operatc the nonitor. The anount of pickup can be adjusted by
swinging the coil. This shoull be set for low power. The pickup
for full power is then set by the slider on the resistor, R310.

Should the pickup be insufficient, a new coil can be tried. It is
susgested that temporary coils be first used, as additional turns

on the coil does not always acan nore pickup. In some instances, it
nay be necessary to replace the single turn line coil by a two turn
coil. This could be naie from #12 bus wire f.r a trial. Copper tub-
ing, fron 3/16" to 5/16" nay generally be obtained from auto supply
or refrigeration service stores. Of primary importance is that ri-
gility be obtaincd.

UDIO DRIVER

The audio Jriver consists uf two 6SN7 voltage amplifiers and four
6550 tubes in push-pull parallel. The audio input is direct to the
input transformer, with provisions that a level change relay pad

nay be installed when it is desired to have automatic level change
for 1 KW operation. The cathodes of the first audio stag. has a
balancing control, R413, in the cathodes. The nain feedback is re-=
turned to the first stage, anl a balancing control, R409, is provi-
ded for this. Before starting measurc.ents, both controls should

be centered. Fronm the plates of the 6550 driver stage to the cath- ;
oles of the second audic stage, is another feodback loop. The '
driver transforicer has 40% voltage taps to which the screens of

the tubes are connected. Grids, plates and screens all have parasi-
tic suppressing resistors. The driver stage is cathode biased by the
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resistor, R434, On a board on the side of the chassis by the tube
sockets is a set of four individual 10 ohm resistors, a voltmeter
reading across these will give the individual tube currents. This
voltage is normally .65 volts.

The driver transforner sccondary has drive balancing taps, on one
side plus 5% an} on the other minus 5%, enabling the drive to be
balanced to 10%. In some cases it may be desirable to reverse
these, in which case the uain fcedback should also be reversed.
Normally, thc testing can be started with both sides on equivalent
voltages, changing the balance if indicated.

The plate supply is self-contained. The rectificrs arc two SRA4GY
tubes with paralleled plates as a full wave rectificr. The nornal
voltage is 450 volts, the normal current to the four 6550 tubes is
300 to 325 milliamperes. The supply for the first two audio stages
is obtainecd through a divider ond separatye filter systen elininating
any tendency to nmotorboat.

4 separate rectificr supplies the bias for the nodulator tubes. This
is well filtcred, and the bias contrc¢ls on the. front panel give ade-
juate contrcl of nodulator bias. Provided in the bias circuit is the
bias interlock relay, K402, which closes the hish wvoltage control
circuit when the¢ bias voltage has built to the proper value. A scc-—-
ond contact of this relay clouses the circuit to the pilot light in-
dicating the bias is applied. 4 pilot light across a filament cir-
cuit indicates the filaments are on.

The power reguired for the audio chassis is 115 volts, obtained in
the transnitter by a step-down transformer, T20%3. The prinary of
this transformer is controlled by the loor interlock switches, so
that opening the doors reaoved bias voultages. Should it be desired
to check the audio deck by itself, the deck can be renoved, 115 volts
connected t. the input supply. The driver transformer secondary
should bc loaled with 10,000 ohms grid to grid, 50 watt resistor
rating should be uscd. The bias voltagc may be blocked off by a
1.0 nfd. 400-600 volt condenser. A vacuum tube voltimeter should

be connected from this to ground and a reference level of 150 volts
which is the nominal value to obtain 95% modulation with this test,
(RMS) should be used for reference.

The overall feedback is removed, and consequently, improvenents Jdue
to feedback are not obtained. This is particularly noticeable on
the low frequency. ©Sone loss of response on low frequency is due to
the 1 mfd. blocking condenser used. With these facturs in nind,

the general performance of the audio driver nay be checked external
from the transmitter. The signal nmay require a divider to reduce
the level for the distorticn neter, fur example, 100,000 ohns, 1
watt to the blocking condenser, 25,000 ohms, 1 watt on the ground
side, the distortion neter being taken across this.
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Typical audio response and distortion of auiio driver removcd fron
transnitter with 10,000 ohm "grid tu grid load", reference 150 volte
RMS, the approximate value required for 95% nciulation.

30 10% -3
50 HoS -1l.2
100 2.7 -t
400 2.25 0
1000 2.25 0
2500 2.25 0
5000 2.1 0
7500 2.0 -.8
10000 2.4 -1.2
12000 1.7 -1.7
15000 — 2.4

MODUL.LTORS

The modulators are operated on both 5 Kw and 1 Kw at full rectifier
output voltage of approximately 5000-5200 volts. For 5 kw operation
vhe modulator grid current excursion is very low, pcrnitting the use
of a low power driver stage.

Paring initial test procedures, disconnect the feedback, either by
renuving the connections at the terninal board, or by removing one
resistor on each side of the feedback divider. The resistors re-
2oved would be one of the 100,000 ohms on each side. NEVER .\PPLY

fdIGH VOLT.GE WITH THE 5000 OHM RESISTORS ON THu GROUND iND OF THE
UIVIDER REMOVZED,

The fecdback is supplied by 2 straight resistor divider network.

wae feedback signal is reduced to a usable value in the aulio deck.
Tae feedback is taken to a ternminal board on the right side of the
cubicle, directly below the fecedback terninals on the audio chassis.

Mmen the audio tonc is applicd, the input signal level will be about
=-10 DB. When the cperation has been checked, the feedback can be
connected, and the input level should be a2pproxinately Q DB for 100%

nodulation. If the fcedback is reversed, the modulator nay oscil-

late. If it does not g9 into oscillation, the level for nodulation
wili be very low, -20 DB.

“he static current on the nmodulators nornally should be 50 milliamp-
e€res per tube. However, they can be operated up to 300 nilliampercs
per tube without damage, but this neans that considerable heat will
be generated in the modulator unit. Operate the modulators at the

lowest static current as is compatible with perfornance, generally
50 millianperss.
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The driver transfprmer has balancing taps, one side giving a +2¥%
boost to one modulator. The other side gives a -2¥% Jdrop, so the
total correcticon is 5%. The twc center terminals of the output
terminal board arce marked "200" indicating a normal 200 vclt sig-
nal. One outside terninal is marked "195" and the other "210" in-
dicating relative voltages from these terminals. Normal testing
would begin using the "200" terminals., If better results can be
obtained by changing the taps, this should be¢ done. Frequently,
the unbalance correction is in the other direction, reversing the
grid leads would then require reversing the fecdback connections,.
To have the bias potenti.mcters regulate the tubes in the sane
relative positicn, the bias leads nay be reversed on the terminal
board by the output transformer. These leads have spade lugs, so
the screws do not have to bc renoved.

After the transmitter has been placed in operating condition, unless
the perfcormance is excepticnally guod, sceveral checks can be nadce
The primary cf the modulation transformer can be reversed. This
frequently has an effect on distortion, mainly on the high frequcncy
ecnd of the range. 4also, addition or cancellation of noisc usually
results from the polarity of the transformer. If the primary lines
to the transforner, or ccnnecting on the transformer, are changed,
the fecdback will be unaffected. The scecondary should always have
#5 terminal connected to the power anmplifier, the #4 terminal to the
nodulation condenser. With the platce currents statically balanced,
when signal is applied it will be noted that frequently the plate
currents will differ if the nodulation transformer is reversed, it
rnay be noticed that the unbzlance is also transferred, indicating
that the loading is slightly different between the two halves of
tne primary. Sone _balancce nay be achieved by means of the balance
drive taps provided on the driver transforimer. The unbalance need
not be of great concern if the distortion is within limits. Gencr-
ally, then the nodulation transforner or driver transformer are re-
versed, the two balancing controls R409 and R413 will generally re-
%ulre changing. Prelininary testing can be donc with %O, 1000 and
500 cycles. The effect of the two controls varies, depending on
the type of unbalance, but generally the cathode balance R413 will
have the nain c¢ffect on the low audio frequencics, and the feéd-
back balance R409 on the high frequencies.

DISTORTION

The Gates BC-5P transmitter is tested thoroughly as possible at the
factory to assure proper and satisfactory sefvice and performance

for the customer. Should the distortion be high, the following itens
should be checked and tests nmade. h - WInE Shen

1. The proper connecting of the fecdback, the modulation transforne:
reactor, condenser, alsc that the filter condensers are connectcd on
the load side of the filter chokes.

2, Sufficient R.F. drive on the power amplifier. 4 slight increasc
in drive nay make noticeabl. inprovenent.
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3. Propar test procedure. The diode nay be sensitive to amnount of
pickup, try varying coupling. The location of pickup may be such
+hat harmonics are also included, or that pickup may bc fron two
scurces sof Aifferent phase. The usc of a modulation nonitor for
nodulation referencc nay result in higher percentage cf nodulaticn
than desired. /4An oscilloscope is the best means for obtaining the
~eference level.

4, Renove or disc.nnect fecdback, usc audio divider on modulator
grids as described in the audio driver scction, detcrmine if the dis-
tortion to the mcdulat.ors is high. This ncrmally will beunder 2-3%,
The divider night also be applied across the grounded feedback re-
sistors R208 and R209 for measuring modulator output. A4lso, the
‘divider might be used across the 50 ohnm power amplificr cathode re-
sistor, R302, ths power amplifier tube acting as the loald elenent on
the nodulator. This test, however, may not be c.nclusive, as the
power anmplifier might not be prescnting a linear load to the nodu-
lacors.,

INITIAL TEST PROCEDURE

ihen the transmitter has been completely installed, all conncections
nade, all blocks and ties removed from the contactors and relays,

and tu the best knowledgce of the installation enginecer the trans-
nitter is ready for test, the following outline as Jleveloped in the
Tactory for testing is recommended. The engineer should have studied
She operation as outlined in this instruction boock so_that when he
hegins the initial testing, the preper performance will be recogniged
Fe has the assurance that before the trnasnitter was dismantled for
shipping, all circuits wcre functioning properly. Any failure to do
30 hay bé due to damage in shipment or minor nmechanical failurces such
ags a breaking. any faults should be corrected before proceceding to
the next step.

Install tub.s.

2. Close the transmitter service switch. Press the "Start" switch.
30th power tube blowers should run as well as the rectifier unit fan.
The rectificr filaments should be on.

5. Press the "Stop" switch. The blowers should shut down after
two minutes.

4&» After the thermal time delays have recycled (about 15 sec-
onds), reapply the "Start". Check filanent voltages.

2. If the modulator unit is closed, the filament light will s

on the audio drivqr.panel and after a fow scconds, the bgéé 11§ﬁ¥.
;f the power amplifier is closed, the filament light will show on
the osclllator panel and after a few seconds the bias light. The
nultimeter on the "P... GRID" will show some current reading. The
power anplifier plate current neter will read in a reversed dircc-
tion due to the holding bizs in reversed direction.
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6., The first R.F. buffer can be tuned as ziven in the¢ instruc-
tions on this unit.

7. With the high voltage c.ntrel closed, open various doors
and check action of docr interlocks.

8, Open the power amplifier disconnccet link S307, close the high
voltage primary disconnect switch 8107, turn the modulator bias
controls to the mid-positicn. Disconnéct the modulator feedback.
Set up the driver tuning as outlined in the section on this stage.
If possible, when tuning the driver check the modulator static
current. If this is not pcssible, it would be well to first dise .
connect the R.F. driver high v.ltage line and apply high vsltage and
set the modulator static current to 100 milliamperes per tube.

9. With the R.F. driver tuncd, the power amplifier high voltage
can then be applied by closing the link 8307, and the power amp-
lifier tuned in accordance with the instructions on this stage.

10, With the transnittcr now operating with full power, final
tests and adjustments can be nade.

11. Open the tcp molulator panel (not interlocked), and with

some insulating material, tap the overload relay armature, check-
ing the action of the overload recycling.
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LIMITS ON BC~SP TR.NSMITTER

MS5422 Plate Voltage

M5422 Plate Current

6146 Plate Voltage

6146 Plate Current

Driver Hold Bias

P... Hold Bias

Driver Grid Current

Driver Plate Current

P.i, Grid Current

P.i. Plate Current (Ip)

P.i. Plate Volt (Meter) (Eb)
P.A. Input Ip x (Eb-100Ip)
P.A. Output

P.A. Efficiency

Carrier Shift 100%, 1000 Cy.
6550 Plate Voltage
Modulator Bias

Modulator Plate Current
Response 50-10000 95%
Distortion 50-7500 $5%
Noise 100% lModulation, 1000 Cy.

6/6/58 (M),

Mininun

150
16
450
40
70
210
17
260
175

5100

78%

2%
440
230

Nornal

180
18
490
50
75
230
20
280
200
1.25
5200
6650W
5300W
80%
3%
450
240

Maxirun
250
20
525
70
80
250
25
300
230

5300

83%

4%
460
260

0.6 @ 1000 cycle 100% Mod.

+2 DB
5%
o0
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CONTROLS BC-5P
RADIO FREGUENCY CUBICLE

TOP LEFT - Power amplifier lcading, indicatcl as D.C. current to
power amplifier on mcter directly above this control, or as R.F.
output by line meter or common-point current neter. Use to ad-
just output as required, approxinately 1.24 anperes plate current,
o> R.F. line current as required for specific installation.

POP CENTER - Filament rheostat for filament voltage in unit. Main-
tain to read 7.5 volts on filanment neter directly above.

70P RIGHET - R.F. Driver tuning, adjust to maximun nultinmeter read-
ing when this meter is on "Power Amplifier Grid" position.

OSCILL..TOR PiNEZL RIGHT - Behind small panel dovor - Crystal selector
switch to sclect crystal to be wsed.. On each side of selector switch
is a vernier frequency adjustnent for the corresponding crystal.
OSCILL..TOR P.NEL C&NTER - Buffer tuning. Tunc for nmaxinum current
when nultineter is set on "Driver Grid". Excitation Contr.l-Turn
clockwise beyond point P.a. grid currcent remains constant. Observe
distertion measuring equipnent cn "Noise" position for region of low
noise reading.

OSCILL..TOR P.NZL L.FT - Multineter selector switch. DMost useful
indicating position is on "Power Amplifier Grid".

P..L. TUNING PiANEL - Power amplifier tuning, tunc for mininum currcnt
on top left neter (Power Amplifier Plate-%urrent), at 5 KW output,
surn counterclockwise to raise the current .1 to .2 anperes above
e nininum value, then adjust "Power Anplifier Loaling" to give
2aquired output.

FOWER CUBICLE

0P LEFT - Line neter switch by which the voltages of the three
phase power supply nay be read.

P0F RIGHT - Rectifier filanent voltnmeter, neasuring the primary
voltag. on the filament transfcormer, to be maintained at a specific
alue as neasurcd to give 5 v.lts on the rectifier filanments.,

CONTROL PANEL LAFT - Start and stop switches froum left to right, to
start and shut down transnitter.

CONTROL r.NZL CENTER - Low and high power selector switches with
lights above, from 1oft to right.

CONTROL P.NEL RI_HT - High vsltage .n an’ off switches respectively.
MODUL.:TOR_CUBICLE

TOP CENTER - Filament rheostat for filament voltage in unit. Main-
tain to 7.5 volts filament on nmeter directly above.

AUDIO DRIVER - Two bias controls, adjust to read equally .05 to .1
anperes static current on the twe plate current neters on the top
punel. Uese lowest current t. give satisfactory perfornmance.
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RELAYS

The RBM contactors used in the contr,l circuits and as power c.ntac~
tors of all but the high voltage, arc of the sane type and rating,
reducing the need of a wide variety or replacencnt items. Normal
expectancy is for long life; the coils are rated 220 volt, 50/60
cycle for continuous operation plus 10% to ninus 15% of rated volt-
age. The contacts operate variously up to 10 anperes and have a 15
ampere rating. The magnet frame and coil assenbly arc readily re-
novable by two screws. The coil may be replaced by removing the
screw which holils the coil retaining clips. No spring adjustaments
are required for various contact arrangements.

The contacts arc of silver-palladium alloy to give long rnechanical
and electrical life. It is not necessary to clean or file the con-
tact tips at any tinmc during the life of the contacts.

The contacts may be readily reversed by taking off the stationary
contacts, then the removable contacts, and re-installing in the
opposite position.

Quite frequently extra contactors are desired for auxiliary coupo-
nents at the transmitting station, to be operated by various func-’
tions of the transnitter, or to be independent of the transmitter
operation. & wide varietg of relays and contactors may be obtained
from the Gates factory. pecify ccil voltage and contacts. In the
case of the RBM contactors, the nost satisfactory way is to or.er
four pole normally open contacts, which arrangement 1is a stock
itenm, and alter the contact arrangement as desired.

ADJUSTMENT OF OVERLO.DS

The overloal relays, with the exception of the a.c. overload relays,
are 6 vuslt D.C. type which pulls in at approximately 4.5 volts. These
relays are shunted by appropriate resistances which at the desired
overload current will dévelop the required operating voltage. De-
creasing the amount of shunt resistance increascs the overload
tripping point.

The_power amplifier overloal may be adjusted b detuning the power
amplifier momentarily to 1.5 or 1.6 anperes. %f the overloal does
not trip, then the amnount of shunt resistance should be increased.
The R.F. driver nay be adjusted in 2 similar manner, detuning until
the tube shows nore than normal heating, if the current is in excess
of the plate current meter reading. The tube need not be left in
this operating condition more than a sccend or so. When this relay
is set, the applic tion of high voltage may cause tripping or pump-
ing of the overloads, in which case the overload should be set &light
ly higher. The modulator overloads nay be seét by applying 7500 cycle
tone, then leccreasing bias on one modulatur tube until the plate cur-
rent fncreascs further by .2 or .3 amperes, anl setting this relay
for tripping. The other modulator tube is adjusted similarly.
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With this method of adjustment, the overload need be zpplied only
for a couple of seconds, and as such no damage will be done the
tubes. The power amplifier, driver and modulator overload relays,
as explained in the control circuit discussion, must close their
contacts on an overload to energize the auxiliary control relay,
K103, which in turn opens the high voltage control circuit. This
prevents chattering on modulation peaks, The rapidity of the opera-
tion depends on the rapidity at which the overload occurs. The man-
ner of setting the overloads as described brings the current to the

v~lue oo~ rel-tively slo. roice an xctunl overloed coxlius thc
tri 4+ currcent suddenly and ~s such supplics o ruch 1. v 10r close
i~y woccue, so that the wcturd trioping current iill bho uader that
ne oot i ohe meanner nrescribod.
Aonzoriins e overlood tripoing currents should be 2s follovs:

Power Amnlifier 1.6 ‘usiderces

R-OF‘. 1-)r‘iv‘e:f‘ 035

Modulators oz

TRANBBORMERS

The power tube filament transformers have voltage rangec taps.
Primary terminal #1 is always connected to one side of the supply
line. The other side, connecting to terminal #2 delivers the high-
est secondary voltage, to terminal #I, the lowest voltage. The
voltage range used depends on the line voltage and linc voltage
variations and the most suitable connection to keep the filament
voltages correct by means of the rheostats. When the line voltage
is regulated, the taps should be used that allow the rheostats to
be opcrated near the minimum resistance, reducing the heating from
these components.

BLOWER

It may be expected that the blower motor will vary from time to
time as to details of construction, but will be the proper speed,
and power for 230 volt single phase 50 or 60 cyele operation to
deliver the recuired air volume and pressure. It is suggested
that the chief engineer, if not thoroughly familiar with motor
maintenance, to avail himself of any ooportunity to discuss fully
such maintenance with any qualified person as may be found in a
motor repair shop or electrical shop.

The motor may be equipped with grease cups or 0oil cups. Grease

cups should be given a partial turn every three months, refilling
with 2 good grade of cup grease when necessary. DO NOT use grnphite
grease, Bearings requiring oil should be oiled lightly when receiv-
ed. As these motors are tested with the equipment, some oil will
already be applied, use a good grade of machine oil S.i.BE, 10, and
0il lightly about every three months.
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CE & CY TYPE MOTORS

i capacitor start induction run motor has a condenser in the start:
ing circuit. This starting circuit is opencd by a switch or rolay
when the motor has attained a specd of about 75% of the rated spec
which it should do in a few scconds.

TROUBLE CHECK LIST

1. The motor will fail to start if the starting circuit is open
which may result fromn an open conlenser or failure of the cut-out
device tu mnke contacts. 4An opening in this circuit can be deter-
nined by connccting a test lamp in series with Cl and C2.

2. IF THE MOTOR OVERH&.TS: Check the nmotor speed to see that the
notor is not overloaled and operating at reluced speed. Check the
line vcltage at the notor terminals; it shoull be within 10% of the
nane plate voltage. Make sure the couling air is frcc to flow
through the motor. Check fur a shorted stator. Motor usually
hotter at one spot or snckes.

3, IF THS MOTO. F.LILS TO COM:& Up TO SPEED: Check load and voltage
as above. Condenser may bc shorted; if 80, replace condenser with
one of sane rating, v.ltage and nicrofarads.

4, MOTOr HUMS OR GROWLS: Proubable czuses - shurted stator, worn
bearings, c¢r c¢xcessive en! play. Shorted stator will be¢ indicat-
¢d Dy high watts anl overheating.

LIR PRESSURE SWITCH

The air pressure switch cunsists of a captive platc, hell against
the force of the air pressure by the spring tension of the switch.
The switch mounting, outside plate and spacer plate are held to-
gether by belts threading through the spacer plate, and held on th
inside of the plenun chanmber by nutse.

The switch mounting plate is slotted, su the switch may be loosenc
and by changing the angle of the switch, the switch will operate b;
the movement of the plate to the pressure position. When the air
pressure is released, the switch arm spring presses the plate to
the no-pressure positicn, at the sane tine opening the circuit.

If the action of theswitch becones erratic, exanine the air fil-
ters for stoppage due to dirt collection. In the power amplifier,
if the screen on the botton of the plenun chamber becomes clogzed,
the air switch will fail to operate.
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A.C. OVERLOADS

These relays are the instantaneous type. The tripping value is
set by rotating the armature on the threaded shaft; a tab aligns
with markers on the armature to indicate the value,

To adjust the relay, the cup under the solenoid is unscrewed, the
armaturc and piston removed. The armature is slotted, and inside
this slot will be seen a brass shaft with a groove around it. This
groove aligns with the tripping current marked on the armature for
triponing at that current. A nut on the brass shaft determines the
distance the armature sets in the solenoid which establishes the
current required to trip the overload,

The overload tripping current should first be set so that thc a.e.
overloads barely hold in with lOQ% modulation at 30 cycles, Thiss.
will generally be between 60 and. 80 emperes.

AIR PRESSURE

At times it is desirable to measure the air pressure., Numberous
heating companies have inexpensive pressure indicators which are
used across the filters. One such is the "VISIFLOAT" by the

F. W. Dwyer Company.

4 "Manometer" for measuring air pressure may be easily made, Two
pieces of glass tubing, about 1/L" diameter and 6 to 10 inches
long, and connected together by tubing, rubber or plastic such as
spaghetti sleeving, and the two pieces of glass tubing mounted
side by side an inch or inch and half apart, making a "U" tube.
Clear plastic tubing could be formed in the shape of o U™ for this
without requiring glass tubing. The "U" tube is filled with water
to about midway on the straight sides. A length of tubing fits

on one leg of the "U"™ and this is then placed inside the chamber
under pressure.. The air pressure is then measured in inches as the
difference in water level in the two legs of the "U" tube,

When making measurements, the U tube should be held vertical. The
tube in the plenum chamber should be at right angles to the air
stream, Impact of the air will give a higher reading, It is con-
venient to have some solid tubing on the end of the hose, If

this tubing is bent on the end, the end may be very easily turned
in the air stream,
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«IR FILTERS

The air filters should be exanined regularly. The 20" x 20" sigze
is rated for 800 c.f.m., giving over twice the recommended arca fo
the blower capacity. This allows a reasonable anount of dust col-
lection without loss in c¢fficiency. The frequency with which the
filters should be changed depends entirely upon the conditions at
the transmitter, anl with closc observation, a replace.ent schod-
ule can be cstablished. The non-rencwable type of filter is fur-
nished, as c¢xperience shows that the rencwable or cleanable type
is generally difficult to clean, and as the lJirt becones deeply
imbedled and cannot be rem ved by the usual available nethods,

the filtering action is greatly impaired. 4As the filter is of a
standard si,e, anl as such, obtz:inablc from local heating supply
firms, cithér type nay be uscd.

PLOXTGIAS

The plastic windows should have a certain amount of care anl there
is included a plastic polishin; kit shipped with the transaitter.
Plastic surfaces attract dust. This is because plastics tend to
accunulate electro-static charges that act as a nagnet to attract
the particles of dust flying constantly in the air.

Dust is not only unsightly, but causes scratches when inproperly

wiped off. The plastic windows in the BC-5P transmitter have al-
ready been waxed and hence, constant dusting is unnecessary.

POWLAR TUBES

All tubes should be inspected carefully inmmediately on receipt.
Power tubes should be given closc attention, particularly to the
glass around the plate, filamcnt and grid scals for flaws. Tubes
should be tested as soon after receipt as possible, operating first
for fifteen ninutes at rated filancnt voltage without plate voltage
By testing in the power anplifier, the tube can Le operated normall
of reduccd power for fiftecn ninutes, anld then fiftcen ninutes at
full power. 4 normal for Class “"B" operation, for the absolute
nininun of noise and distortion, the tubc should be natched, but

in practice, random nixturec of tub.s will not fgive noise or dis-
tortion detectabtl. by aural neans.

The tubes should be kept clean, and no foreign natter allowed to
collect between the filament terminals. The tube should not be
subject to vibration or shock, the 3X2500F3 tubes should be handled
by holding to the pins, and supporting thc filament lcads as nuch
&s possible. The best storag. is a cabinct not used for storage

of other equipment, built with the s2roper support and cushioning.
Such a cabinet may be obtained from the Gates' factory.
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The tube locates in tho socket with the outside terminal lcad away
from the filament air scal nozzle. The leals should be formed to-
wards the connectors by holding the top of the tube so as not to
place a strain on the glass. The tube is then inscrted in fhe soc-
ket, and thc leads placed in the tcrminal clamps. The wing nuts
should be firmly tight by hqand. The spring clan) on the grid should
be loosened so the ring can be turned to allow the grid connection
to be made between the two clang.ing plates. The clanp need not be
tightened, as the pressure remains fairly firn.

The filaments should be turned on and off as few times as possible.
The delay timc of the blower should not be shortened after a sus-
tained period of operation. The operating personnel shoulld famil-
iarize themsclves with the tube teuperature at normal shutdown, so
that on intermittance testing, or filament only, the blowers can be
cut when the tubes have cooled sufficiently.

The tube life of a thoriatel tungsten filament tubc cannot be ex-
tended by reduction of filanent voltage as with brisht tungsten
filament tubes, as actual filament evaporation is negligible.

During operation, cmission is o¢>tained from the thoriunm coating

of the tungsten filament. To me2intain balance of the coating of
thorium, the filament should be operated close to specified volt-
age, that is plus or ninus 5%. Filament voltage should be measur-
ed on each tube, and the voltags balanced by the primary taps on
the transformer if necessary. This normally should not be required,
The ranges of the taps are givern in the information on transformers.
When tubes are chanred, the filanent v.ltage should be checked as
soon after as possible. The operaticn range is n.t naterially nar-
rower than bright tungsten filoments, as this latter cannot be op-
erateld over-voltaze without great loss of life, anl with unler-
voltage, the emission may not be sufficient for satisfactory opera-
tion.

Filanment operation plus or minus 10% is occasi.nally pernmissible
for periods of short Juration, but for all intent and purposc, the
filament should be operated at rated voltage. The tube life is
not naterially affected by filament operatiocn within this range,
if the periods of such operation are of relatively short and in-
frequent duration.

The thoriated tungsten filament nornally holds enission throughout
life, and very closc to the end of life, the cunission starts to
fall off rapidly. This ives the station personnel a chance to
anticipate the end of life and to reylace the tube without suf-
fering transmitter cutages. Once the enission has started to go,
it is only a matter of a few Jays until the tube will be conmpletely
unsatisfactory.

The loss of cmissicn will be indicated the same as with any other
type of filament. One of the earliest indicati.ons is the falling
off of prid current in the case of a power amplifier tube. This

results from the fact that a very small rcduction in output power

6/6/58 Ak M5932/M5565, BC-5P/2







and consequent reduction in R.F. voltage dcveloped in the late
. circuit causes a drop in control grid current. In fact, the con-

trol grid current acts as a monitoring vacuum tube voltmeter for
the Jleveloped R.F. plate voltage. By refcrring to coastant cur-
rent curves and noticing that as the oper=ating line fails to push
into the region of equal grid and plate voltages, the grid cur-
rcnt falls off rapidly.

Other indications are failure to hit the modulation peaks on both
the positive and ncgative. The positive peaks arce not reached be-
cause there is 2 lack of space current, an! the negative peaks are
not dcvelopcd because there is insufficient gril current to develon
the necessary variations in gril lcak bias tce drop the output

power noncentarily to zero.

In the nodulators, failure of ermmision of one of the tubes nmay re-
sult in unbalance of the nodulation pcaks, Loss of emission by
the modulator supplying thoe positive modulation peak woulld sh.w as
failure to attain full nodulation on the positive peaks; where
failure of the modulator supplying the negative peak would give a
similar indication for this nodulation cycle. There nay also be
present a quality breaking, or oscillating, during the peak of the
cycle. ©Suspicious modulator tubes could be checked in the power
anplifier position and the results compared with a known goodl tube.
In the case of unbalance of nolulation peaks, the performance
should be checked that therc is not sovme fault existent in the
audio driver giving un.alanced drive. 4 modulation ncnitor which
‘ is picking up radic frequcncy harmonics will show unbalance on
the ncdulation peaks, although the transmitter has been adjusted
and perfornin; nornally with no indication of change, this possi-
bility does still exist. .4s the tubes are easily changed, it can
be .notel if the condition changes with a replacement, or rearrange-
nent, of tubes.

It is suggested that no tube remain idle more than thrce months.,
One procedure is to rctat. tubes, placing spare tubes in service,
and more or less equaligzing the usage of the tubes,

an alternate nethod is given, that is to place the spare tubes in
service only for a day or so at three or four nonth intervals.
Thus, tubes arc kept conditisned, and when tube troubl. or loss of
enission is suspected, a practically new set of conditioncd tubes
will be available for comparison.
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3X2500F3
Filament Voltage eeeececscocccescccsses 7o
Filagient Current .seeeecececccccccecsses 48
Maxinum Start Current eceeececeseccseses 100
AP DEEPI® 500 000000000000000000000000  20)
Interelectrode Capacity:
Grid-plate ceecececesarensesss 20 mmfd.
Grid-Fil. ..eeecccsonsecesess 48 mmfd.

PlC\tG"Fil. ® 0 0 068 600 060 0 00000 0 102 I:lI:lfd.o

PransconluctancCe seeeceeosscscessssscansss 20,000 mmhous.
(3000V. - .834)

Net weight ® 6 0 c 0 @ 00 0 ® 06 ¢ 08 009 0000800000 705 leo
Maximum Rating:

DC Plate VoltagZe eeeeceseceases 5500

DC Plate Current eeeeceeceeeee 2.0

Plate Dissipation eeeeesseoses 2500 Watts (1)
1670 Watts (2)

Plate Coosler Corc Temp. se.... 150° C.

Grid Dissipation «eeceeeeceees 150 watts
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HIGH VOLTAGE SUPPLY

Some of the outstanding advantages of semi-conductor rectifiers
are their long life and low maintenance costs. However; when con-
tinuity of services is of primary concern, a few simple periodic
preventative maintenance measures may eliminate an eventual un-
expected equipment shutdown,

After the first 500 to 1000 hours of operation, it is suggested
that o simple ohmmeter check on individual rectifier cells be per-
formed to locate any possible shorted cells that need replacement.
There after, this check need not be repeated at intervals less

then 5,000 to 10,000 hours.More critical tests can be made on in-
dividunl cells by applying rated inverse voltage and displaying

the cell reverse characteristic on a scope. Circuits for performing
this test can be found in any good text on semi-conductors.

Unless exceptionally clean filtered air is available for rectifer
~cooling, dust will in time deposit on rectifer surfaces and reduce
the effectiveness of heat dissipation. The rectifer assemblies
should be cleaned on a regular maintenance basis, the interval
between cleaning depending on the particular enviornmental cond-
itions of the installation,

RATINGS:
SILICON CELL

fudio Devices type 50K7N
Standard Rectifier type S1081

Negative base types

Peak inverse voltage..esesesssse..500 Volts
CUYTENt eesceseorssscoceansoncessasse 25 Amperes
Reverse CurreNteessescscssssscsese 25 Mi
Instantaneous forward drop

@ 25 Amps. & 25°C, Junction temp.....l.5 Volts

These cells are rated by the manufacture to carry 100 amperes
for one second before reaching dangerous junction temperature.
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MAINTENANCE SCHEDULE

A hard and fast -maintenance schedule sannot be set up in this
instruction book., Each installation will have its own problems
and conditions which effect the schedule. Thus, a location which
is dusty, where mud is tracked in during inclement weather to
become dust on drying, will require more often cleaning of the
air filters and this dust and mud may be carried inside the tran-
smitter by the personnel to require more frequent cleaning of
components.

After each signoff, the personnel should give the transmitter an
inspection. This inspection should include:

1. All condensers in power amplifier and R.F. Driver.

2, A1l coils in the power amplifier tank and coupling
circuits for undue heating, also the slips on the
coils for heating.

3, Components of phasor (if used).
L, Filament connections of power tubes for heating.

5. Bearings of blowers. Note if any vibration is

present in blower as might indicate a loose wheel,

This inspection will only take a few minutes, and may anticipate
a failure which would lose valuable program time. The BC-5P
transmitter is like any machine, for the best performance it should

be properly maintained.

The following are given to serve as guide in planning maintenan-
ce. Each installation may require modiviation to suit the local
conditions. i transmitter weekly maintenance schedule is suggest

as follows:
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o Inspect all relays and clean contacts as required.
Clean internally all part of the transmitter, in-
cluding insulators.

Inspect power amplifier tank coils, connections, etc.
Inspect blowers for vibration.

Test operation of overload relays.

. Test door interlocks.

Inspect sliding contacts of variable coils.

N EW o

A monthly maintenance routine is suggest as follows:

1. Clean withk crocus cloth low power and rectifier contacts.

2. Clean all socket and tube prong contacts.

5. Check all filters, and clean if reguired.

4. Tube rotation according to schedule.

5 ¢ ive a general detailed close inspection of each
unit in the transmitter with whatever test of com-
ponents seems advisable,

©. Check all connections for tightness and heating.

7. Check tube radiators and clean any dust accumulation.

8. Test air pressure switcn.

TEST EQUIPMENT

The operating performance of broadcasting equipment may be kept to
high standards by having and using certain items of test equipment.
It is impossible to say which should be had in preference to others,
but the utility of each will be pointed out.

PORTABLY. ' VOLT-OHMMETER to use for quick checking of voltage, con-
tinuity and resistance. The self-contained type is preferable for
convenience.,

VACUUM TUBE VOLTMETER to use for clecking audio signal voltages and
d.c. voltage where low current drain of the meter is essential. At
least one meter either VIVM or volt-ohmmeter should be available
which would read 3000 volts d.c.

AUDIO OSCILLATOR to use to obtain e signal source for checking audio
equipment.

YU _METER AND PAD to obtain input level readings for frequency re-
sponse measurements.

NOISE AND DISTORTION ANALYZER to usc for checking both radio fre-
quency and audio units for distorticn and noise. If the unit does
not contain a diode, a diode unit will be required.

OSCILLOSCOPE to use for observing wave shapes, calibrating modula-
tion monitor, etc.
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This test equipment can be used not only for transmitter maintenance
but also in keeping the studio equipment at peak of performance.

Most of these items are listed in the GATES RADIO COMPANY catalog
and all are obtainable through this company. Where test equipment is
available, a regular check should be made of the equipment as a part
of the maintenance schedule.

TOOLS

A list of desirable tools would probably include everything on the
store counter. Where station personnel build part of the station
equipment, or construction equipment for home or amateur use, the
tool rack will usually be found to be well equipped. Where tools
are used strictly for maintenance, the tool supply is too freg-
uently lacking important tools. The design and construction of the
transmitter has been to use "standard" parts where possible, and no
special tools are required.

The recommended tool list is as follows:

1. Screwdrivers - 5 or 6 ranging from 1/16" bit to 7/16".
An offset screwdriver is frequently time savVing. A
full set of Phillips screwdrivers should also be in-
cluded.

2. Wrenches - 3 or 4 from 4" to 10" adjustable. These
can well be augmented by sets of open end box wrenches
and socket sets.

5. Spintite wrenches are exceedingly convenient in
working close quarters, such as transformer ter-
minal boards.

4. ©Soldering irons - 2, one small, fairly rapid heating,
the other, heavy duty for soldering tubing, large lugs,
etc.

5. Pliers - needle nose medium and heavy duty side cutters,
Bernard and vise grip types are frequently very useful.
Also, one or two sizes of cutters should be included.

6. Electric drill - the 1/4" medium duty is probably the
best for general use. A light duty drill may fail at
an 3dlNopportune time; a heavy duty drill is generally
too heavy and cumbersome for average station use.

7. Among the miscellaneous tools, at least standard
hacksaw should be included, as well as tin shears,
vise, hammer, etc.

8. Allen wrenches from 6-32 to 1/4-20 sizes.
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To complete the workshop an assortment of nuts, bolts, lockwashers
and washers, some wire, #12 and #14 flameproof, hookup wire, bus
wire #8, #12 and #16, some high voltage cable, an assortment of
soldering lugs should be on hand. Many other items suggest them-
selves.

SPARE PARTS

Except for tubes, frequently a station has no spare parts. The
Gates' BC-5P has been designed with the intention that there should
be no part failures. This of course, must be qualified "in normal
operation". The most common sources of damage are perhaps electri-
cal storms which may damage condensers in the antenna system, power
amplifier tank and coupling and the R.F. meters. Accidental short
circuits are damaging to switch and relay contacts. Breakage may
occur to resistors especially of the ferrule type.

The location would also be a determining factor. Near large cities
many substitute parts may be obtained should such be required. Sta-
tions located near smaller cities often do not have access to sub-
stitute replacement parts.

The problem then reserves itself to one of individual conditions.

The Gates' BC-5P tr:nsmitter has been designed as far as practical
for the duplication of parts. The Engineering Department of Gates
Radio Company will be glad to cooperate to work out a spare parts

inventory to meet the customer's requirements and desires.

SAFETY PRECAUTIONS
Rigid rules for safety should be established and enforced.

The rectifier filters are equipped with grounding relays, which
normally give protection from high voltage, but even then enough
voltage may be passed to give a severe shock. Condensers in the
BC-5P have been so arranged that they are shorted by the grounding
switches or have some form of drain. However, in event of a fault,
or some phase of maintenance, a condenser might be left with a dan-
gerous charge. Always test the high voltage condensers with a
grounding stick before handling components.

Do not try to make repairs on a "hot" circuit. The accidental slip
of a tool might cause far more damage than to shut completely down
in the first place, or result in physical harm to the operator.

A good many times an operator will be working alone. This calls for
continuous caution on his part, that he use tools sensibly, that if
he needs to reach the top part of the transmitter he have a safe
step-ladder, that if he has to move a heavy unit he has the work so
organized to require the minimum of physical strain such as having
blocks and rest positions ready.
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Extreme care should be used around the power tubes. In working
around them, if there is any possibility that a tool may slip and
hit the tube, remove it to a safe place. ©Such a blow may shatter
the glass and cause severe injuries to face and eyes.

When more than one operator is working on the transmitter, make sure
that everyone is clear before applying any voltages. The best way
is to get verbal clearance from everyone, then announce the

voltage is being applied.

Do not short out door interlocks to get inside of a unit in
operation.
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WARRANTY

This equipment is warranted by Gates Radio Company of Quincy, Illinois to
be free from defects in workmanship and material and will be repaired or
replaced in accordance with the terms and conditions set forth below:

15 Gates Radio Company believes that the purchaser has every right to
expect first-class quality, materials and workmanship and has created

rigid inspection and test procedures to that end, and excellent packing
methods to assure arrival of equipment in good condition at destination.

2. Gates Radio Company will endeavor to make emergency shipments at the
earliest possible time giving consideration to all conditions.

3. Gates Radio Company warrants new equipment of its manufacture for one
(1) year and (six (6) months on moving parts), against breakage or failure
of parts due to imperfection of workmanship or material, its obligation
being limited to repair or replacement of defective parts upon return
thereof f.o.b, Gates Radio Company's factory, within the applicable period
of time stated. Electron tubes shall bear only the warranty of the manu-
facturer thereof in effect at the time of the shipment to the purchaser.
Other manufacturers' equipment covered by a purchaser's order will carry
only such manufacturers! standard warranty. These warranty periods come
mence from the date of invoice and continue in effect as to all notices,
alleging a defect covered by this warranty, received by Gates Radio Company
prior to the expiration of the applicable warranty period.

The following will illustrate features of the Gates Radio Company warranty:

Transmitter Parts: The main power or plate transformer, modulation
transformer, modulation reactor, main tank variable
condensers all bear the one (1) year warranty mentioned
above,

Moving Parts: As stated above, these are warranted for a period
of six (6) months,

Electron Tubes: As stated, electron tubes will bear such warranty,
if any, as provided by the manufacturer at the time of
their shipment, Gates Radio Company will make such
adjustments with purchasers as given to Gates Radio
Company by the tuge manufacturer,

All other component parts (except as otherwise stated): Warranted
for one (1) year.

Abuse: Damage resulting from abuse, an Act of God, or by fire,
wind, rain, hail, in transportation, or by reason of
any other cause or condition, except normal usage, is
not covered by this warranty,

Lo Operational warranty - Gates Radio Company warrants that any new
transmitter of its manufacture, when properly installed by purchaser and
connected with a suitable electrical load, will deliver the specified
radio frequency power output at the output terminal(s) of the transmitter,

but Gates Radio Company makes no warranty or representation as to the



coverage or range of such apparatus. If a transmitter does not so perform,

or in the event that any equipment sold by Gates Radio Company does not
conform to any written statement in a contract of sale relative to its ’
operating characteristics or capabilities, the sale liability of Gates

Radio Company shall be, at the option of Gates Radio Company, either to
demonstrate the operation of the equipment in conformance with its warranty,
or to replace it with equipment conforming to its warranty, or to accept

its return, f.o.b. purchaser's point of installation and refund to purchaser
all payments made on the equipment, without interest. Gates Radio Company
shall have no responsibility to the purchaser under a warranty with respect

to operation of equipment unless purchaser shall give Gates Radio Company

a written notice, within one (1) month after arrival of equipment at pur-
chaser's shipping point, that the equipment does not conform to such warranty.

Dl Any item alleged by a purchaser to be defective, and not in conform-
ance with a warranty of Gates Radio Company shall not be returned to Gates
Radio Company until after written permission has been first obtained from
the Gates Radio Company home office for such return, Where a replacement
part must be supplied under a warranty before the defective part can be
returned for inspection, as might be required to determine the cause of a
defect, purchaser will be invoiced in full for such part, and if it is
determined that an adjustment in favor of the purchaser 1s required, a
credit for an adjustment will be given by Gates Radio Company upon its
receipt and inspection of a part so returned.

6. All shipments by Gates Radio Company under a warranty will be f.o.b.
Quincy, Illinois or f.o.b. the applicable Gates Radio Company shipping
point.

7e Gates Radio Company is not responsible for the losse of, or damage to,
equipment during transportation or for injuries to persons or damage to
property arising out of the use or operation of Gates equipment., If damage
or loss during transportation occurs, or if the equipment supplied by Gates
Radio Company is otherwise damaged, Gates will endeavor to make shipment of
replacement parts at the earliest possible time giving consideration to all
conditions., It is the responsibility of a purchaser to file any claim for
loss or damage in transit with the transportation company and Gates will
cooperate in the preparation of such claims to the extent feasible when so
requested,

8. Gates Radio Company, in fulfilling its obligations under its warranties,
shall not be responsible for delays in deliveries due to depleted stock,
floods, wars, strikes, power failures, transportation delays, or failure

of suppliers to deliver, acts of God, or for any condition beyond the ccntrol
of Gates that may cause a delayed delivery.

9. This warranty may not be transferred by the original purchaser and no
party, except the original purchaser, whether by operation of law or other-
wise, shall have or acquire any rights against Gates Radio Company by virtue
of this warranty.

10. Gates Radio Company reserves the right to modify or rescind, without
notice, any warranty herein except that such modification or rescission
shall not affect a warranty in effect on equipment at the time of its
shipment, In the event of a conflict between a warranty in a proposal
and acceptance and a warranty herein, the warranty in the proposal and
acceptance shall prevail,

11l. This warranty shall be applicable to all standard Gates catalog items
sold on or after March 1, 1960, 8a§es Ra%{i-COTEa“Y
1/6/60 uincy, ino



—

s

——

—

GATES
BG-5P

BROADGCAST
TRANSMITTER

DL-136






SI109

AIO 2
S103
S101 :
S105 __ — S—'
MEMORY RELAY FIL. T.0. RELAY
KIO6 KIO9
- W

SHUT DOWN RELAY
2ND. STEP
Kil4

CONTROL RIO7_— T4

SHUT DOWN RELAY 4
IST. STEP 3

KIO4 H.V. AUX.
START STOR RELAY

K101

AUX.OL.RELAY
K103

PWR.SELECTOR RELAY
KIO7

(10
(RN, | K102 BLOWER
TBIO2

FRONT VIEW POWER CUBICLE
BCS5P/BCIOP






K202 MOD.O. L.
K203 MOD.O.L.

DRIVER XFMR

T402 R202,R203

CAP_4MF 600V.

C412,C413 AUD. PLATE XFMR

T405
401
L40 SR4GY/S5019
CAP. 4MF 600V. v407,v408,v409

cms.c4|7'___,-—-————-’—"""""1'"‘!!T
INPUT XFmg////////////f/
T60! ‘ ~ =
A402

S$204

STEP DOWN XFMR
T203

S203 $207

FRONT VIEW MODULATOR CUBICLE
BC5P



DI-144




MOD. MON.
COIL ASSY.
L313 R.F. OUTPUT

IS0l 5306
OADING COIL
FIXED ~ L309 PA. LOADING COIL
VARIABLE

L310

2ND. COUPLING
CAPACITOR C316

c3l7____——

PA. PARASITIC
SUPPRESSOR ASSY.

GRID L305/

O —

PA. TUBE 3 X2500F3
v30lI

PA.PLATE CHOKE NS
L307 \
C314
f!,. N C315
PA.PLATE TANK COIL Fro Y e
L308 — ]

PLATE COUPLING

CAPACITOR 0324/ PA TANK
T , VACUUM PADDER
G309
PA.PLATE GHOKE _c312

L306

REAR VIEW PA. CUBICLE
BC5P






T202 FIL. XFMR

3X2500F3 v202 v20l 3 X2500F3

FEED BACK
RESISTORS .
R204 ey
R205 A e | Baas B20!I

STEP DOWN XFMR
T203

MOD. REACTOR

L20}

MOD. XFMR
T201

REAR VIEW MODULATOR CUBICLE
BCSP



‘)1147




DVR PLATE

CHOKE
L3
\ TURNS
DVR PLATE
COUPLING SHORTING
CAP TAP
L303

c3i9
| DVR PLATE

CoiL
L303

)
,/<€;;r////////RAJMAS
RF DVR L E< " \eut Tap
TUBE s '
: & /// EXCITATION
(:5 -a e TAP

$310

V30i

4-400A :
\&4 === GRID RF
S305 : o CHOKE
——r i[«\s | L30!
: N

PA. GRID

5R4GY ?
i 'R BY PASS

C306

4MF 600V. DVR TANK

514 CAP
8517 C304A,B
c518

POWER
C519__— XFMS
T501
PLATE
PARASITIC OSC UNIT
SUP ASSY. M5422

L5504

6146
v50lI

XAS501
XA 502

FRONT VIEW TOP SECTION PA CUBICLE
BCSP/BCIOP



DI-~148




R308

S304__

R303

R304

TB30OI

S303

LOWER SECTION R A, CUBICLE
BCS5P






T40l

AUDIO CHANGE
RELAY M5414

FILTER CHOKE
L403

FILTER CHOKE
L402
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BOTTOM VIEW AUDIO DRIVER GCHASSIS
BCSP
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VAR. CAPACITOR 12-300 M.M.F.D.
PLATE GCOIL L506 CS510

6146 PLATE
CHOKE L5505

FILTER CHOKE
L507

FILTER GHOKE e |\ E )| TB502
L508 - - AR N -

BIAS U.V. RELAY
K501

BOTTOM VIEW
FREQUENCY GCONTROL UNIT
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POWER SUPFLY_ SECTION,

M5667
Symbol No.

A101,4102
B101
c101l
c102
C103
CR101
F101,F102
K101,K102
K103 ,K104
K105

K106
K107

K108
K109
K111,K112

K113
K114

L101
L102

M101,M103

M102

R101

R102
R106
R107
R108

9/29/61

Gates Part No.

BC-5P2 TRANSMITTER

PARTS LIST

596 0016 000

430

510
510
522
284
398
570
574
570

574
574

o42

576
582

576
576

476
476

630

632

552

542
540

550
540

0002

0209
0%12
0031
0044
0138
0050
0034
0034

0034
0038

0133
0022
0003

0024
0029

0le6
0104

0048

0150

0381

0084
o481
0065
0748

000

000
000
000
000
000
000
000
000

000
000

003
000
000

000
000

000
000

000

000

000

000
000
000
000

Description

Lamy, 10 W., 230 V. Screw Base

Fan, 115 V., 50/60 Cy., 1450 REM,
6 W.

Cap., 8 mfd., 3000 V.
Cap., 4 mfd., 7500 V.
Cap., 16 mfd., 450 V.

Selenium Rectifier, 25 MA DC
Cartridge Fuse, 10 amp., 250 V.

Start-Stop & Blower Contactor,
220 V. 50/60 cy.

O0.L. & H.V. aux. Contactor,

230 V., 50/60 Cy.

H.V. Contactor, 220 V., 50 amps,
with coil for 50 cycles

Relay, 1-B, 230 V DC

Latching Relay, both coils 230 V.,
50/60 cy. DPDT

Voltage Change Relay

Time Delay Relay

A.C. Overload Time Limit Relay,
60-120 amps., Contact N.C.

Time Delay Relay

T-me Delay Relay

Filter Reactor
Filter Reactor, 8 hy., 600 Ma

A.C. Line & Rect. Fil. Voltmeter,

0--300 V. 4C.(cal. for .0598" steel

renel)

P.a. Plate Voltmeter, O-1 MA, DC
mcvement with 0-6000 V. scale.
(c2l. for .0598" steel panel)

Filament Voltage Rheostat, 16 ohm,
100 W.

Res., 5000 ohm, 10 W.
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