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ADDENDa SHZET

The high frequency distortion can be improved in sonme
instances by modifying the coupling between the prinary
and secondary of the modulation transformer. This is
done by connecting a c,pacity of .00l to .00% mfds.
between the high side of the secondary and one side

of the primary. This is a matter of trial, and gener-
ally will be between terninals 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 R524, 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 C522 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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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 couponents ,nd 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-
nent of the Gates Radio Company with those using various radio
equipment has p»rovided 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, 26" deep and 78" high.
The three units, when joined as a single assembly, with trinm, 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
nodulator, and a radio frequency unit. As there are no mechanical
interconnections such as tuning drives, bus-work, supporting franes,
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 is required.

ITPHASOR | RF | PuR ] MOD | [T0D | PR | RF | PH.SOR ]

The arrangement of the cubicles may be in any sequence desired. It
1s recommended that the Power Cubicle be¢ next to the Radio Frequency

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

{__MOD | PHiSOR_ [ 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- G
gested above, the Radio Frequency Cubicle should

be adjacent to the Power Cubicle.

Ronao
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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 transaitter 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 nmay be installed and switched
into service in place of the standard frequency unit. 4s 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
transmittcr of lower power. The regular broadcast frequency unit
may 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 sg¢rve 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 rcquirements. 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) z2uxiliary 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-
ment will be recomuended other than have been alrecady indicated. Also
such installations might require directional antenna systems with pha-
sors of various sijes and complexitics, the possibility of remote con-
t;ol for 5 portion of the operating time, or perhaps the full opera-
ting time; that the station might have or contemplate other broadcast
services from the same site, each installation must bc 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 sparec parts. For attended operation, the roon
shou}d be well ventilated with windows on all sides, with ventilation
provisions during hot rainy weather. The windows and doors should be
prgtected by screens, especially in climates where insects prevail.
While the transnmitter is well enclosed so insects will not get into
yhe equipment, the operators efficiency and comfort will be greatly
improved.

6/6/58 ~4= M5932/M5565, BC-5P/2



UN..ITENDED OPERATION

When a transmitter is to be operated solely be remote control, thcre
is a tendency to make the transmitter building only large enough to
house the trans.aitter and whatever auxiliary equipment is required.

It is suggested that consideration be given to allowing for storage
facilities for tubes and spare parts, roon for a snall workbench, and
nost important of all, some roon for permitting the setting up of test
equipment as mnay be required at the original installztion, and to

make the periodic performance measurezents as required by thc Federal
Communications Commission or other governing body of the country in
which the installation is made.

VENTIL..TION

Ventilating the transuitter building presents a wide range of prob-
lens due to the climate, general weather conditions, the particular
type of operation, etc. Some localitics may be subject to sudden
hecavy 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 fron
the power lines and that put in the antenna system. The Gates'

BC-5P transmitter through careful design has climinated many sourcces
of power loss and, conseguently, heat rise. The designs has becen,

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 psessibility 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 scens 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-
rccted into the building during cold weather. The normal heat dis-
sipation of the transmitter during program operation is six kilowatts.

6/6/58 =5 M5932/1M15565, BC-5P/2




The exhaust ducts may also be supplicd 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 1is 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 directed as to pull air fron
across the top of the transuitter. That is, an attic fan in an un-
ceilinged room such as might be used on a remotely controlled instal-
lation, would be ineffective if a window dircctly 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 c¢xhaust fan should bec so
nounted as to be operative during inclenent weather. This cen be
done by setting the fan back severzal fest from the exhaust opening,
and building an cxhaust tunnel. With louvres across the opening, no
rain will be adnitted except in the tunnel, and nuch of this will be
deflected away by the air stream during the operating period.

If the room has a ceiling, and the fan installed in the attic, ceiling
openings above the transnitter will allow air to be drawn from around
the transmitter, 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 trinm strips nay be
renoved. Doors should be preferably located at cach end. Such an
installation will then pernit the use of a room zir conditioner if
clinatic conditions so warrant.

Sone installations have studio and transmitting facilitices combined
in one building. The question is sometinmes asked as to whether a
ricrophone night be used along side the transmitter. If g combined
operation is desirsd, it is rccommended that the transmitter be in a
separate roon, possibly with view windows for the observation of per-
formance. High voltage ON-OFF switches could be readily run to the
control desk.

When the transaitter is replacing cexisting equipnent, the installa-
tion is complicated in that transnitting facilities nust be nain-
tainced 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 been checked, and the final
position cleared, nmoving the transnitter and restoring it to operation
is relatively sinmple and fast.
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When the transnitter is to be used as an anxiliary or Conclrad trans-
nitter at a high power transmitter site, the installation 1is 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-S5P tranmsuiitter are so designed and
arranged that interlocking with other facilities zay be done with-

out internal wiring changes.

The external wiring nay be by means of conduit or wire troughs in
the floor. The latter zllows for future expansion, but with sone
floorings is somectines hard to make a finished appearance. The
drawing C-19628 shows the required external wiring and wire sijes.
If the cubiclcs are 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 - =3 3 3
(p.22 ) &4 4 4
Par. ,3)
- - 5 9
9 >
6 6 6
7 7
8 8 8
#12 Gnd Gnd Gnd

Tines indicated should be #12 wire, others may be #14, but using
#12 wire throughout simplifies procurcncnt. Connections betwcen
terninals #8 required when audio level and/or monitor switching is
used in power change.
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M-59%2, M-5565 BC-5P TRANSIITTER

Frequency Range:
Frequency Response:
Frequency Stability:
4dudio Distortion:

Noise:

Rated Power Output:
Capable Power Output:

Power Reduction:

R.F. Output Impedance:

Power Service:

Power Line Demand:

Power F,ctor:

Carrier Shift:

Audio Input Impedance:

Audio Input Level:

Dimensions of Transmitter:

Net Weight:

6/6/58

SPECIFIC.TIONS

535-1620 Kc (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 progran
11.5 KW 100% Mod. 15.0 KW

90%

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

100% Mod. -5 dbm + 2 dbnm

7%3-3/8" 1lg. x 39-3/16" dp. x 78" high
2180 pounds

-1- 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
Audio Plate
Modulator Bias

World Radio Histo

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

M-5932 BC, 5P2
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DESCRIPTION

POWER SUPPLY

This cubicle contains the power supply normally required for the
Gates! BC-5P/2 transmitter M-5932 .

This transmitter uses silicon type rectifier in all power supplies.

The silicion units will operate within ambient temperature 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 S5R4GY and 6Wl, rectifier tubes, It should
be noted that in an emergency the alternative of tube operation
is quickly available in the low voltage supplies since filament
connections have been supplied. -

The power amplifier plate voltage consiBts 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 2cross individual c ells 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 componcnts,

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.

Balow -the control panel-‘is the access door to the power panel.
This is not interlocked, so inspection of the operdtion ‘can be

- made at any time.

On the power panel at the top left is the 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 nn 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
connections. 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. A 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
cubi¢les 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,

Inside 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 leftethe 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.h. 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 remaining 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- reroved for access to the basc -~ eofiponents, . The rear
door sets on a 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" size, the
renewable 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 audio driver. 4ds
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 the control
panel on the power cubicle. The driver panel contains two mod-
ulator bias controls, and driver filament 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 drive balancing adj-
ustment. On the right underneath side of the adio chassis is the
feedback ternminal board. The audio driver may be conpletely re-
noved by renoving the style strips fron the cubicle, the right
top door mounting angle. The panel is secured by four bolts, and
the chassis itself is supported on side rails, By rcnoving the
panel bolts, the chassis can e renoved for servicing. The

weight of this chassis is 70 pounds.

On the left side of the audio chassis is the audio driver, at the
front the input transforrer, bechind this an amplifier balancing
control, and to bhe left of this control, a balancing control for
the feedback. In line are two 6SN7 voltuage anplifiers, then the
driver consisting of four 6550 tubes in push-pull parallel. Air
fron the modulator plenun chamber directs air against these
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 rectifiecr tubes

for the audio plate voltage. A single S~5019 provides the nod-
ulator bias voltage. In front of the rectifier tubes, in the
front right corner is the bias plate transforuecr.

Above the audio chassis on the right side panel of the cubicle arc
located the modulator overload relays and the filanent interlock
relay.

Below the audio chassis, is a removable access door.

Across the cubiclc, at the lower part of the door, is the cubicle
terninal board to which extcernal conncections are nade. Wiring is
brought in, either through thebase opening or either side opening,
up the side around the end of the shelf nounting the terninal boarc
then terminating at the terminal board.

Bencath this, is the high voltage compartment into which the high
voltage connections are nade. Space is allowed here to nount

a high voltage changeover switch as nmight be used for a Conelrad
radio frequcncy cubicle.

The nodulator tubes arc located on a plenun chanber across the
rcar of the cubicle. The tube connections arc inside this plenun
chanbcer., To facilitate scrvicing , the rear side of the plenun
chanber is renovable. On thce front center is located the air
intcrlock switch. This is a captive platc which under air press=
ure closes an interlock switch. aAbove the nodulator tubes is a
shelf nounting the filamcnt transformer.

-12-
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Underneath the filancnt transf rmer shelf on cach side is a triangu-
lar air box with a rubber Bozszle direccting air against the filanent
seals of the modulator tubes. These boxes obtain air from tho nain
plenun chamber by an enclosure on the outside of the side pancls,
but staying within the corner post dimcnsions of the cubicle. The
plenunm chamber and audio deck with component mounting angles seal
off the unit above the tube sockets. The blower mounts on a cross
shelf under the plenum chamber and draws air from the intake on the
botton of the rear door, around the modulation transformer and
reactor, providing cosling for thesc components.

On the right side panel arc mounted the fceedback resistors. Mount-
ing on the base, at the front right is the modulation condenser
setting in a rctainer, at the front left the nodulator filter con-
denser in a retainer, at the rcar right the modulation transf_rpcr
and at the rear left the modulation rcactor.

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

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

On the panel below this, on thc 1cft side, is located the power anp-
lifier loading control. Spacc behind this contrsl is allowed for
pernitting the installation of a power control notor when renote
control operation is us.d. .4lso on this pPancl in the center is the
filament rheostat for the cubicle, and the R.F. driver tuning con-
trsl is on the right side. .n access door opens to the R.F. driver.,
This consists of a 4-250A tube, the socket of which is c¢nclosed and
obtains air fron the power amplifier plenun ch- mber for tube cooling.
The driver tank coil is located on the right side pancl and the tun-
ing is by nmcans of a disc which thrcads into the coil and is direct-
ly connected to the ponel dial.

Beclow the R.F. Driver is the M-5533 frequency control unit. The
panel of this nmatches the control panel of the pcwer cubicle and
the audio driver panel of the 1nodulatsr. The contrcls on this
panel are¢ the crystal selector switch, and frequency trinnmer c¢ n-
densers behind a door on the pznel, the buffer tuning condensers,
excitation cuntrul and the multincter switch arc dircctly on the
panel.

Below the frequency contr.l unit is a panel znounting the power amp-
lifier tank tuning control. This tuning, like the driver tuning,
c.onsists of a disc which is threaded in and cut of the tank coil,

and is directly connected to the tuning shaft. Beclow this and access
door opens to the unit terminal board located and wired sinilarly

as in the nmodulator unit.
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On the lcft side panel are located the power anplifier and R.F.
driver overlo-od relays, the filanent interlock relay, and the driver
screen grid relay. On the front of the power anmplifier tank enclos-—
ure, which forms the rear of this scction of the cubicle, 1is located
on the left the adjusting rcsistors for the overload relays., In the
center of this panel is the air switch, cperating as Jescribed in
the nodulator description. On the right side panel arc the power
anplifier grid resistors.

At the botton front, as in the nodulator cubicle, is a high voltage
conpartnent to which the high voltage connecticns are made, and in
which a high voltage switch may be installed. In this compartnent

is a 1link in the power amplifier high voltage line so the power ampli--
fier voltage may be removed for tuning and neutralizing. In the rear
on the floor is located the blower. Lilso on the floor is the power
anplifier filament transforner and on the right side pancl, the power
anplifier cathcde resistor. The blower is shock mounted and coupled
tc a plenun chamber by neans of a canvas bowt. This plenun chamber
is of aluninun, and contains the power anmplifier tank conmponents.

The rear of this chamber is readily renaovable by pawl fasteners. The
botton edge of the cover has an off-set flange which engages the low-
cr fold of the plenun chanmber. In this plenun chanber 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 oneé plate choke.

On the base of the plenum chauber 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 vacuun condensers as required for the tank
capacity. In the upper front left side is the first coupling con-
denser. The blower inlct is covered by an aluninun screen. The
screen 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 retainer mounts on an insulating plate on
the top of the tank plenun chamber. In this section are the filament
bypass condensers, -nd grid parasitic suppresscr, and filament trans-
former. This compartment has a remcvable aluninum shield.

Above the power anplifier tube compartment is the output coupling
network. This shelf is perforated so as ©0 allow the air to exhauste.

On the rizht 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 a continucusly varizble coil, and is
aligned with the power anplifier 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 1is
generally not required, it is not supplied as standard. A% the rear
center of the output network shelf in a nodulation nmonitor pickup
loop, the connecting terminal ‘block is on the left side panel.
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The transnitter output is takcen out the top. Counnecting across the
two side panels and across the top is a ground strap to allow the
greatcst possible flexibility to grounding the transnmission line.
This compartnent is also closed off with removable aluninun 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 arc physically separatel and shiclded to give the
nost advantagcous suppressicn of harimcnic frequencies, particularly
the high order harmonics. If there were inductive or capacitative
coupling of the power amplifier tank to the transaitter output cir-
cuit, no amount of filtcring within the trans.itter wculd give har-
nonic suppression.

INST.LLL..TION

The Gates BC-5P transmitter is lesmantled for shipment the e¢xtent of
this will at times be¢ varizd lependent upon the nanner of shipnent.

In the installation the power unit shoull be placed in position first
if the main power supply is to come through a ccnluit through the
flcor opening in the cubicle, mainly because this location may be
critical. However, if wire Jucts are¢ used so the wire entry is not
critical, any cubicle night be positiuned first. For exanple; if a
wall were 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 base opening, 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 nain plate contactor. The lcads are then fornmed

back in a loop, 12" - 18", connecting on the power contactor, naking
surec that thesc are opposite the load connections. Connsctions al--
ready on the ccntactor supply the other ocperaticns of the transmitter.
The cable should be secured. as the contactor is shock nounteld, the
loops are to maintain the flexibility of the shock nounting.

Renoved for shipping are the power transfcormer, high viltage filter
conlenser, and both filtcr rsactors. The pesiti.ns of these have
been given in the nechanical lescription. Contactors, relays, re-
sistors and wiring have been secured for shipnent, and alli such
bondings should be renoved.

In the radio frequency cubiclce, the blower has been rcecmosved. All
tuning capacities are gencrally rewmoved. The two R.F. plate chokes
are renoved and should be installel with the spaced ends of the wind-
ing connecting towards the tube. The plate blocking snd vacuun -neu-
tralizing condenscrs are also reaoved.

The frequency contr.l unit is also removed for safe shipaent. The

chassis is slid intov place on mounting channcls, the front panel
sccured to the corner posts.,
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The radic frequency cubicle should be thoroughly grounded to the
station ground. This is best done by a four inch copper strap
brought up either silde of the cubicle and bolted to the aluninunm
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 coupper surface may contact with the aluminum. The
aluninun is treated with a special conductive lacquer, the sanc type
as is used on the R.F. coils. 4 strap acrouss the top of the cubicle
provides grounding facilities for the transmission line. s there
are many variations as to how this aight be done, it is esscntial
that this connection be cumplete and alequate. It uay be necessary
to Arill adlitional connccting holes through the cubicle tup, 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 transnitter, a linc, such as RG1l7U nay be brought
through the base opening in the front of the transuitter, or a hole
nay be cut through near the front lcft corncr post. The line is then

brought up in the front 1.ft corner post and in the R.F. driver, turn—

¢l tc the rear and pass over the top of the divider panel between the
driver and output network, terninating as required on line neter or
nonitor loop. The outer shield should be thoroughly grounded so as
not to introduce any R.F. fcedback into the low power stages or fre-
guency unit.

The frequency nonitor 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 monitor line is brought
in, the radio frequency cubicle carried up the left corner post,
across the top left corner of the cubicle tou the terizinal board

in the output network coapartment.

In the modulatur unit, the audic driver chassis is removed, and
installs in the saue nanner as the frequency control unit. The
blower likewise is removed.

Trom the base are removed all components, modulation condenser,
filter chcke and filter condenser fr.m_the front part of the base
2ad consequently the first to be installed. The modulation trans—

forner 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 ccrner post, to the terainal board .n the front left top of
the audi. chassis.

High v ltage conn.ctions to the other cubicles are brought in either
through the side openings of basc¢ upening, through one of the open-
ings at the botton of the power panel, to 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.

6/6/58 -16 M5932/M5565, BC-5F/2




All wiring should be secured so there is no possibility cf being push-
ed intc high voltage teruinals, high voltage grounding switches, or
other componcntse.

Provisions are nade so that the cubicles can be bulted together by
aligning holes in the corner posts. The rear c¢f the raiio frequency
cubicle, because of the shielding, cannot be bulted. However, b.lts
may be used on the front and bottonm rear. The units should be bolted
together so as to naintain a neat appearance.

EXTERNLL POWER COMPONLNTS

The Gates BC-5P may buv had with ¢il filled power transformer, a ncdu-
lation transformer anl rcact.r. When so ordered, connecting termin-
als ar. installed as required in the cubicles. See Drawing ES-6134.

The power transforier primary terainal board is installed on the lo-
wer left panel of the power cubicle. Terninals for the secondary
connections are nale on the lower right side.

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

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

Th.on interlock can be provided by removing the junper between ternin-

als 3 and 5 in the nmodulator cubicle and connecting the door inter-
lock switch in this circuit.
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INSTALL,.T1ION INSTRUCIIONS FUR RmIOTL UONIRUL
IN G..TES BC-5P TR.NSMITTER
M-5066 LO..D CONTROL ..33EMBLY

The notor assembly is aounted on the left side of the RF driver con-
partment. The shaft fron the front panel cyclometer to the loading
coil is removed. The notor shelf is then mounted in frort of the
driver filanment transforner. Motor mounts on this shelf. The ver-
tical slignment is obtained by slotted holes in the shelf flanges the
horizontal alignnent by slots in the shelf plate. The motor is con-
nected to the coil by neans-of a special shaft reduction coupling

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

The M-4806 relay assenbly mounts behind the cubicle terninal board
TB301, to the left of the transforner, T301. The relay unit is con-
nected to the motor according to the diagran A-9%92, in the instruc-
tion book for the relay asseubly. The motor voltage source can be
taken from the 115 volt secondary of the transformcr, T30l. In this
way, the systen will be coupletely de-energized during shutdown per-
iods. The motor tc relay connecting cable should be forued down the
corner post and sccured. External connections can bc nade direct to
the terninal board on the relay asscnbly.

When the notor and relay assenbly are interconnected, the notor stops
should be adjusted. The notor is equipped with can stops which p.r
nit 22 revolutions. This is not the full length of the coil, but

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

Also, in operation the loading variations will be accomplighed Wit
relatively few turns, so it is always possible to obtain sufficieny
variation of the loading. If the operation is so that the slider i5
necar the end of the cuil, releasc the shaft and run the motor in “hav
direction until the stop operates, rotate the coil manually to abhoud
two inches from the end of thce coil, then fasten the shaft.

M-4720 PLALTE CURRENT EXTENSION UNIT

The plate current cxtension unit mounts tc the right of TB30l1 in the
radio frequency unit, and is sccured by screws through cleared holes
accessible in the high voltage coapartoent. The power anmplifier
ground return is from the power anplifier plate current neter, M30L,
to ground at the terninal board. Two wires connect ©o this ground,
one of then to the ueter. This wire is renov.d, a short length spli-
ced in and connected to the terninal beard .f the extension unit.

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

The plate vcltage extension unit mounts in the power cubicle, on
the right side panel in fr.nt of the fan resistor, R109. Tapped
holes are provided for mounting. Screws nay be run in fron the
outside if the units are separated at installation. The insula-
tors nounting the extension unit nay be looscned and threaded on
the panel screws. If the installation is coumplete, studs zay be
cut and the insulators nounted in this nannecr.

4 high voltage lead is then formed around to connect to the high
voltage side of the transaitter mieter multipliers, R110 and R11l.
The ground is nmale to thce ground bolt adjacent to the unit nount-
ing. Mak. sure the grounl connection is secure. The neter lead
ney then be formed down the corner post.

CONTROL CIiCUIT CONNZCTIONS BC-5P2 REMOTE CONTROL

Filanent holding circuit:; The Jjumper betwecen terminals 104 and
105 on TB1lOl is reuoved, opening the holding contacts of the
start-stop relay, K10l. The rewote "hold" is then connected to
terninals 105 and 110 in TB1O1l.

High voltage Control: Terminals 13 and 14 on TBlO2 provide the
high v:ltage on circuit. Removal 5f the high voltage nay be
acconplished by nonentarily opening the "filament hold" circuit.
The filament time lelay is so arranged the plate v.ltage may be
re-applied inmediately if the filanents arc re-started before
the two minute shutdown period elapses.

If the renote contruvl 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 terninal 9.
The remote contrzl "High Voltage Off" is then connected between
terninals 5 and 9 on TB1lO2.

OPERLTION AND .DJUSTMENTS

CONTROL CIXRCUITS

Tpe operation of the control circuit can best be studied by the
line diagram, D-22253. In this diagran, all relays and switches
are shown in the de-energized positi.n, that is, as if all power
were renoved. The coils of the relays and contact.urs aré shown
in the diagran to best indicate the relative circuit location.
The contacts arc connccted to the coil by dotted lines and the
position of the contacts in the circuit diagram may be consider-
ably renoved fron the ccil as suits the clarity of the diajram.
Normally open contacts are shown with the bar spaced away fron
the contacts, and when the relay is energized this circuilt
closes. Normally closed contacts are shown with the bar touch-
ing the contacts, and when the relay is cenergized, the circuit
opens. Tiwme delay is indicated with an arr.w in the direction
of the delay.
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M-4806 REL.Y ASSEMBLY
FOR
FIVE WIRE TUNING MOTOR

This unit is supplicd as an accessory with Gates' Remote Control
Systems where it is nccessary tc contr>l 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 invcelved.

To understand the principle of operation, refer to drawing A=9302.
Relay, K1, is a six volt relay that is energized when the stepper
switch selects the correct position. When K-1's contact close 1157
A.C. relays K-2 and K-3 are ready tc operate through the remote
control increase-decreasc circuits.

When increase (or raise) is operated, relay K-2 energizes, anl wher
decrcase (or lower) is opcrated, relay K-3 energizes. The notor
voltage sourcc connects to teruinals 6 and 7, one side going direc™
into the field coil cf the motor through terminal 12. When either
K-2 or K-3 encrgizes, the other side of the vultage source is con-
nected to the notor 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 manufactured by the Barbe:
Colerzan Company, but the method of c.nnection will apply to any ty
5-wire notor. It is only necessary to connect the field coil to #
and #12, the connon shading coil terninal to #8, and the reversing
shading coil tcerainals to #9 and #10.
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A-12219
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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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M4806 RELAY UNIT b TERMINAL *3 (COMMON)

Solder two leads to A.C. relay terminals opposite common conneetion,
and connect to two outside terminals of motor switch.

The center connection of the switch is taken to the remote control
unit and connected to the 110 volt supply opposite the side svnply=-
ing terminal #3 of the relay unit.,
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A1l 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 components zre of a
"Z00M" series with the frequency control unit a "500" series.

Each cubicle has a terninal board for interconnecting with other
cubicles, each terninal 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 transnitter, pressing the "Start" switch S101 energizes the
Start-Stop relay K101, the A-B contacts seal across the switch S101
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 filanents of each
cubicle are paralleled across terminals 2 and 3.

When the "Stop" switch, - S103, is pressed the relay, K101, is de-
encrgized, breaking thc seal-in. The nornally closed E-F contacts
then energize the thermal time delay, K113. After 60 seconds,

this relay closcs, beginning the tining of the second thernal
relay, K11l4. 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 thc filanent circuits supplied through the
H-G contacts of K101 drop off immcdiately when S103 is opened,

the blower continuing to run until K114 opens. After K114 opcns
about 20 sefonds will ® required for this relay to oool and reclose
Pressing the Start switch S101 will close K101, the blower con- l
tactor will close as soon as K114 recloses, 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 (S201 & S301) protecting the tubes agaimst insufficient
air flow. These switches control the filancnt circuit through

the filanent interlock rclays K201, K301. The contacts arc par-
alleded for higher current ¥ating.» 5 conta pa

High voltagc nay be applied simultancously with filanent voltage
with out damagc to these tubes, so no time delay is required,
but a slight delay is acconplished through the bias interlock
circuit.

In the nodulator and radio frequency units, all door interlocks
except the high voltage compartment 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 thesc
doors shuts off the respective deck with the attendant power bias
supply. A

~20-
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bias interlock in each deck (K402, K501) prcvents the application

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

The high v.ltage auxiliary relay K104 controls the operation of the
high voltag. contactor, K105. The relay is sealed in by one set of

contacts when the high v.ltage on switch, 8102, is pressed, the other

c.ntact of K104 closes the circuit to the high voltage contactor,
K105. In series with the high voltage auxiliary relay, K104, are
the a.c. overloalds, thc door interlocks in the rectifier cubicle,
and the interlocks in the high voltage compartnents of the modula-~
tor and radio frequency cubicles, the bias and filament interlocks
of these cubicles. This control line starts with thc power cubicle
on terminal #5 and connects to terminal #9 of one of the other cubi-
cles, teruinal #5 of this then connecting to terainal #9 of the
third, and should this be the last cubicle, ternminal #5 is then juu-
pered to terminal #3 of that samc cubicle to coaylete the circuit.
This junmper is generally installed in the Modulatcr Cubicle. As it
night be possible tov have additi.nal units, such as a second radio
frequency cubicle, the series c.nnection would be fsllowed until the
last cubicle, in which casec the circuit is terminated back to ter-
minal #3 of that cubicle. This is the only series connection re-
guired in the trans.uitter installation.

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

overload relay K304 and the R.F. driver overload relay, K303, all
have nornally ojen contacts in parallel. The closing of any one of
these will cenergize the overload auxiliary relay, K103, normally
closed contacts of which are in series with the nain high voltage
contact ;r, K105, causing the high v.ltagc to lrop off. 4s quick

as the overload relay opens, the circuit to the main contactor is
agzain completed, and hiéh voltage is reapplied. Connccted across
the coil of the overload auxiliary relay, K103, is 2 small dry
rectifier, CR101, this in series with rgsistcrs, R106, R107 and
R108, and the coil of a menory relay, K106. Connected across the,
coil of K106, R108 and to the arm of R107, is a large capacity con-
- denser, C103. With each opcration of the coverload auxiliary relay,
K103, the condenser, Cl03, receives a charge. If thc overloads rc-
peat in rapid succession, the charge on the condenser will build
sufficiently to operat. the relay, K106, a normally closed contact
of which o5pens and-4rops out the high voltage auxi{iary relay, K104,
then necessitating manual resetting of the high voltage. In case
the overloads do not build sufficient violtage to operate the relay,
K106, the charge lrains within a second or two, and the recycling
is rcnewed for any subscquent overloads series. The number of over-
loads bef:rs an _utag. occurs nay be sct by the aldjustable poten-
tiometer, R107, which should be then locked to prevent accidental
nisgwadjustnents.

48 alrecaly menticned, the a.c. overloads are in series with the high
voltage auxiliary relay, K104, so that any a.c. overload takes off
the high voltage which uust then be reapplied manually. It is
considered that -n a.c. overload may be serious, and should have the
cperator's attenticn, whilc a tube overload is in nany cases routinc,
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 accomplished by transferring the power amplifier
rlate supply to the mid-tap of the power transformer, securing half
voltage for thce power amplifier. This is done by the power change
contactor, K108. This is controlled by the latching relay, K107,
¢nd the nmonentary contact high-low power switches, S105 and S106.
"his latching relay cannot be operated unless the high voltage auxi-
liary relay, K104, is open and the back contact is closed. That is,
before being able to make the power change, the high voltage must be
dropped off, then thc desired power switch pressed, after which the
power may be reapplied. 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.

Lcross 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 supplicd on one side from the junction of the tinme
delay contacts of K109 and the high voltage auxiliary relay, K104,
Until this time delay closes, there is a circuit complete through
both lights so that both lights are on. When the time delay closes,
only one light remains on, that one indicating the power position.
T?is gives the indication that the filament time delay, K109, has
closed.

Jr2om the low power side of the power change relay, K108, a line is
brought to terminal #8 which may be carried across to the modulator
unit to operate an input level relay, and across to the radio fre-
quency unit to oper:te a monitor change relay.

Many stations have special control circuit problems. The nost con-
mor. is the usc of directional antenna systems. Comnonly used is
nﬁrmallg closed contacts of the "DAY-NIGHT" switches to break the
2igh voltage while switching. This may be most conveniently in-
serted in the high voltage auxiliary contr.l line. Terninals #13
a2nd #14 provided for an extension of high voltage on facilities.
Powver change nay be acconplished by paralleling the power switches,
205 and S106, with terminal #114 common, connecting to #113 and
i#114 respectively. a 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 controvl 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 #1O04
and #105 and replacing with a normally closcd switch.

The transmitter control circuits have been design.d for operation with!

remote control systems with the consideration that many stations will

be so operated. The Gates Radio Company provides units for renote

control, and such units are bein% nodified and improved as experience
S ) is suggested that if remote control
is contemplated, the Gates Radio Company be contacted for reconnenda-

shows néew desirable fcatures. 1

tions as to the latest dcvelopments and improvements.
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HOLDING RELAY BC-5P

Some stations experience difficulty from momentary power failures
droppfng 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
havpen 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" wouild have to be held until the time delay opened.

POWER CUBICLE

The power transformer, T102 has é 5% voltage tapse. 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 sooled 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 are of the instantanecus type. The
tripping value is set by rotating the armature on the thrcaded
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 bc¢ tight so that the relay holds calibration.

The nornal 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 rangec.

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

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

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

M-55%5 FREJUENCY CONTROL UNIT

The M-5533 Frequency Control Unit consists of the M-5422 oscillet-
or unit incorporated in a chassis containing an intermcdiate

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 nade by a plug cable in the rear of
the unit. The unit is re..ovable by reaoving the cable, and fron
underncath loosening the four screws on the flange nounting. The
crystal change switch and crystal trimmers are behind a hinged door
on the front pancl so that crystals may be switched or adjusted
without shutting down the transnitter.

The oscillator uses a2 12BY74 tube in an electron coupled circuit,
Due to the low operating voltages and the extremcly low crystal
current the unit has exceptional frequency stability. A4 second
12BY7A also opera2ting under conservative conditons acts as an
isolation stage between the crystal coscillator and the 1lst IPa.
The crystals a2re a low temperature coefficient typc which do not
need a heated oven to naintain frequency well within FCC linits.
Elimnination of the oven requirecnent is desirable for increased
reliability as oven thermostats, when they stick or fail to close,
can not be repaired by station maintenance personnel. Frequency
trimmers Cl 2nd C2 provide a small degree of frequency adjustnent
which will be required after the crystals have been shipped and
during the first scveral wecks of oper-tion due to ageing. Coil
L3 and variablc capacitor C9 both in the second 12BY7A plate cir-
cuit are adjustable to the stations frequency. The oscillator
unit has been thoroughly adjusted and tested on frcequency before
shipment and only a slight trimning up of capacitor C9 and the
frequency adjustment trinuner capacitors, Cl and C2 will be re-
quired on installations.

The crystals supplicd with the oscillator unit have been made and
adjusted in 2 duplicatce oscillator by the nmanufacturer so as to be
within frequency tolerances. The use¢ 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 maxinun inductance (slug fully in coil) for a range from 540
Kcs to approxinately 900 Kcs. With the slug out of the coil for
nininum inductance, the range if froo approxinately 800 Kcs 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 apparent 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 suppressiosn and arc-quenching circuits. If such arc not
used, these terminals should be jumpered togethor.

Besides the standard roctifier circuit to provide plate power for

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

the power transforner fced to a rectificer tube (6W4) which has

half wave rectifiers provide holding bias for the r.f. driver and
power amplifier. as soon as thesc tubes have normal grid drive, thie
bias voltage is cancelled, and these two helding bias tubes draw no
current from the plate transformer. In the holding bias supply for
the power anmplificr is a bias interlock relay to hold off tke-ﬁigh
voltage 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 rclay closes.

The power anmplifier bias, which nay reach considerable voltage, is
terninated cn a separate terminal to the left of the termninal board
under the chassis. As these holding bias supplics work against
ground, before ¢xcitation is applied, the holding bias current flows
through the power amplificr plate meter causins this meter to read
reversed, and also through the grid currcnt neter to read up on this
neter. These 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 meters during operation. The holding
bias on the power anmnlifier is gdjusted so that approxinately .2
amnperces current flows. This is far within the dissipation rating

of the tube, and hclps hold the plate voltage from becoming ex-
cessivce 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 tunce 1600 Kc without this short, but by shurting this
portion, higher capacity in the tamnk will bc naintained and less crit-
iczal tuning. This will tune to 1050 Kcs. With the short removed, the
tank will tune to 850 Kcs. Connecting the left padder condenser C512
by neans of a jumper on the terminal board on the chassis gives tun-
ing to 850 Kcs. The right side condenser of 500 mufds C511 starts

the high frequency cnd of the range at 850 Kcs, this can be raised /

by sherting the end portions of the coil providing plenty of over-
lap.

The lowest frequency with the 500 mmfd padder is 540 Kc. For
this low end, both paller condensers nay be connected.

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

With the filaments on, the plate supply for the oscillatsr is one.
With the prop.r buffer tank capacity for the frequency, and with
the cxcitation cuntr.l at wmid-range, switch the multinmeter switch
to "Driver Grid", and tune for maxinum grid current. The amount

i\ cf pickup will bc largely deternined by the "Excitation" control

swhich is deterninced in the final adjustments of the transmitter.
Thc final sctting of thc "Excitation" control is just past the
point at which thu power amplifier grid current no longer in-
credses as tho cxcitation is increased.

When the buffer is tuned, grid current should bc obtained on the
"Driver Grid" positicn of the multinmeter. This will be from 20 to
20 Milliampceres with full excitation. -

6/6/58 ~26- M5932 M5565, BC-5P2
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VAR. CAPACITOR 12-300 M.M.F.D.
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R.F. DRIVER

The R.F. Driver utili®ing a 4-2504 tube, is nounted on a chassis on

a shelf above the frequency control unit. This chassis with the
socket, bypass condensers, grid parasitic and choke, 1is coupled to
the main plenun chamber, thus providing the cooling air as required
for the tube. The filament transforuer is nounted on the shelf on
the left side. The tube is shunt fed, the plate choke on the recar
pancl on the left, the blocking condenser right of center. The tank
coil L303% is nounted 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, mounted on the shelf be-
low the tank coil. The coil is floating, and fed through R.F. choke
and a bypass condenser. The power amplifier grild tap is taken fron
the 4-2504 plate ¢nd of the coil, the neutraligzing tap froo the op-
posite cnd, the end nmounting the tuning vaone.

Whencver possible, thc radio frequoncy cubicle has been tuncd to
the specified frequency. This neans that the coil taps are closc-
ly to the correct positions, and little if any, coil adjustnents
will be reguired.

The stage is tuned by (1) installing the tank condeusers C3044i & B,
setting the coil tap on L303 according to frequency, setting the
center-tap L302 to the mid-point of the number of turns of the coil
that are used, setting the power anmplifier grid and neutralizing
taps at 1/2 the turns between the center-tap and the conncctions of
C3044 & B, (2) open the power amplifier disconnect switch S307, (3)
Turn the "Excitation" contr.l to mid-pusition, (4) set the nulti-
neter switch to the "Power Amplifier Grid".

Watching the multineter on the power amplifier gfid current position-
apply plate voltage. If no current is inlic :ted, cut the plate volt
age ,nd tunc over a range before re-applying voltage. If an indica-
tion of grid current is obtained, it can bs quickly Jeternined - the
direction of tining, and if the inductance should be changed. The
vane movins into the coil decrcases inductance, movint oput, increases
Tnductance. When the final tuning adjustuents have becen nade, the
vane should, if possible, be about upposite the first turn of the
coil. In this position, it has no noticeable e¢ffect 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 v 1t-
age, run the tuning to about mid-range anl reapply the high voltage,
and again to the¢ other c¢nd of the range if necessary. The equiva-
lent tuning range is one to two turns variation on the coil, Jepend-
ing on' frequency and tank capacity. The L-C ratio of the tank is

not critical, vxcept that f£5T high capacity with low inductance, it
is difficult to_match th. tube to the power amplifier grid, and the
4-2504 tube will run considerably warner than if lower capacity and
nore coil were used. 4 low capacity in this tank might indicate a
source of R.F. harmonic gencration, but tests show that this has very
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1ittle effect. 4lso the low capacity uwight indicate the loss of the
"flywheel" effect, the carry-over of power during the positive drive
cycle. Measurements 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 are not excecded.

The excitation control should be brought up, the 4-2504A grid current
will read approximately 20 to 25 milliamperes on the nultineter.

The most desirable setting is found then the transmitter is fully
tuned, and is the point just after the power anplificr grid current
does not increasc with an increase of the "excitation contr.l".
Power amplifier grid saturation is obtained for best efficiency and
also the noise generated in the radio fregquency circuits will be

greatly reduced.

The power amplifier grid tap should be adjusted to give a p.wer am-
plifier grid current rcading of approximately 180-220 milliampcres.
Incrcasing the nunvber of turns to the grid tap will eventually reach
the »oint where the grid current will not rise, but the heating of
the L4-250A will incrcase considerably. The tap should be moved back
to the maximun nost eificient operating point. The 4-250A tube plate
will show color. It is normal for these to show a bright cherry red
and in many ayplications are so operated. For the operation in the
Cates BC-5P transmitter, the color generally is only a dull red.

The »late current as given on the nultineter is between 250-300 milli-
anperes. If the loading is kept high on the stagc, the tube shows
slightly more color, but the tank currents are lower because of the
lower "Q" and heating of thesc components will be reduced.

4
Tn some instances, increased output fronm the driver stage nay be
required. The cathode resistor R308 may be shorted, and/or one or
both the plate dropping resistors R115 and R116 may be shorted. Such
operation is permissible unless the tube runs morc than a dull red,
or unless the tank condenser current exceeds the rating. With such
operation, the grid and cathode currents nay rcad slightly off-scale.

The driver stage 1s more casily tuned by refcrence to the power
snplifier grid current rather than the driver cahtode current.

POWER LMPLIFIER

The power amplifier consists of a 3X2500F3 tube. This tube is com-
2letely enclosed in a compartment to the rear of the driver stage.
The sccket assenbly nounts on top of a plenun chamber. Inside the
plenun chamber is the power amplificr tank. The underncath of the
tube sucket connccts to the plate blocking coundensers, C318 =2nd C320.
The stage is shunt fed through two radio frequency chokes, L306 and
L307, with a bypass condenser at the junction of the two chokcs to
ground. This c¢ffectively keeps ralio froquency voltages fron feoding
back into the nodulation componcats. The tank coil, L308, is tuned
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by a movable vanc within the coil, and is mounted so that this tun-
ing is in line with a turn counter on the front panel. The tank
capacity is froa sne to four fixed vacuun condensers as required by
frequency. These should be installed with outside plates to ground.
The neutralizing condenser, C313, is nmounted in the front top right
hand corner of the chamber. The first coupling condenser C314 nmounts
in the upper front left corner, a lcad frowm this goin'g up through the
tube compartment to the output nctwork in the top conpartnent.

On the center of the front panel of the chamber is the air switch,
the operation of which is described in the "Modulator" section of
this instruction bcok. The plenun chamber must be dosed to get this
switch to operate. The air intake is at the bottom of the chanber,
and is covered by an aluminun screen. This is readily removable, and
should be pcriodically clcancd.

The output linc from tie power anplifier tank enters the output net-
work conmpartment in the front leoft corner, then passed across to con-
nect to the first line coil, L309, then to the variable output coil,
1310. 4 coupling c.nienser, C316, connects betwcen the two coils to
ground. This coupling arrangcment is for line inpedances up to 100
ohns. When the line inmpedance is higher, such as 250 ohms, the vari-
ablc output coil, L310, used as a loading adjustment, will have very
little effect on the loading. If the transmitter is to be operated
into a high impedance load, a condenscr across the load side of the
line coil, L310, will 2llow the loalding to be e¢ffectively controlled
by L310. 4s an emersency natching, the line from the tank can be
noved to L310 with L309 as the output coil. This arrangcment re-
sults in considerablc interaction between the loading and tank
tuning. The operation and adjustment will be more critical than the
standard low ohmage output circuit.

Whenever possible, the radio frequency section is tuned for the speci
fied frequency and lcading. In which casc, only minor rcecadjustients
nay be reguired.

After the driver stz2gc has becn tuned, install the tank anl loyading
condenscrs, €311,C315 anl C316 according to the frequency and load,
close the link S307 and put the »ower switch in the 1 KW position.
ipply plate voltage, watching the plate current meter. If this is
over 1.2 anmperes, cut the plate v.ltage and tune, turning on the
plate voltage nomentarily to sce if the current is changing, look-
ing for a reduction of plate current. By starting with thc tuning
vane at one extrene of its travel, the tuning is equivalcent to one
or two turn changes of the tank coil, Idcepending on frequency and
tank capacity. With grid anl neutralizin: taps sct as instructed,
there is no tendency for oscillati.ns in the power amplifier. When
the power amplifier is tuncd and load aljusted, then the final neut-.
ralizing adjuwstnents nay be nade.

In casec the transaitter is bein, tuncd 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, the loading can then be adjusted. This nay be ac-
complished only by the variablce coil, L310, or rcadjustments 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 considerablce effcct on harnonic
radiation, and should hove the most number of turns possible, and
still bc able to control the loading within limits by the coil L310.
As L309 is increased, there generally will be¢ rcached =2 point at
which the loading gocs up rapidly and L310 will be near naxinune.
Neutralizing nay be done "dynanically" by going back anl forth
through the power amplifier tuning, at the same tince watching the
power anplifier grid current. When thce power anplifier is neutra-
lized, the grid current will drop on both sides of plate resonance.
In some instances, the current nmay not drop iaomediately, but require
a little Zetuning. Should the grid current increcase on either

side of rescnance, cut the powcr and move the neutralizing tap on
L3033 a turn, continuing until thc ldcsired ce¢ffect is achieved. This
is usually a turn or two less than the grid tap.

Other means of neutralizing indication nmay be used. The front bot~-
tom of the plenun chanber has several ventilating holes, leads nay
be brought out through onc of these to an oscilloscope from a pick-
up loop near the tank. In such cases, the power anplifier disconncct
link, 8307 should bc opencd.

The final tuninzg of the power anplificr should be that the loading ie
approximately 100 milliamperes below the desired loading, and the tan
tuning turned counterclockwise (lower inductance) from resonance unti
the ccrrect current is cbtaincd. The effect of tuning to both sides
of resonance will be quickly noticed on a line current neter, comuicn
point neter, or cther ocutput indicating device. The explanation is
that maxinum impedance, as inlicatel by nininun plate current, is not
eXactly the sane as unity power factur as indicated by increased out-
put current.

The cefficiency of the power amplifier stage should be very closc to
80%. The unit is factory tested, anl the first test is to achieve
this ce¢fficiency, using a water co:.led antenna. By neasuring the
water flow anl the temperature risc of the water, the actual power
dissipated in thc dunny antenna can be accurately neasured. BEffi-
ciencies above 85% should be regarded with suspicion, and may be due
to defective input current and/or vcltage meters, lin¢ current ncter,
or to an error in neasuring the ralio frequency loal at the nmeasuring
pcint. With the transnitter in tune, and reasosnablc matched to the
load, thc poorest c¢fficiency is sellom less than 75%. In the case of
low efficiency, all power that is not going into the radio frequency
load will be dissipated in the tube, tank and coupling conponents.
Thus, .ne indication of low c¢fficiency is that the tubes and sone-
times tank ccomponcents will show considerablc heating. The coffect
will be nmost prominent in the heating of the tubes. One check is %o
sct the nndulator static current at 250 milliamperes per tube, re-—
presenting a lissipation of 1250 watts. 4fter running for ten or
fifteen minutes with no signal, cut the power, feel thd heating on
the plates of the modulator tubes -nl quickly compare with the heat-
ing of the power anplifier tube.
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In neasuring true efficiency, the plate voltage reading should have
subtracted froa it the voltage drop in the cathode resistor and nwd-
ulation reactor. These are c¢ach 50 ohms, the total is 100 ohms, and
if the plate current is 1.25 amperes the voltage drop is 125 volts,
which shoull be subtracted from the meter reading. Thus, if the
neter reading is 5125 volts at 1.25 amperes, the actual voltage
would be 5125 ninus 125, or 5,000 v.lts.

The meter is connected across the supply so that nultiple unit oper~
ation may be hal without ailditional neters. If singlc unit operation
1s to be us.d, the voltmcter could be connected dircctly across the
power amplificr by transferring the high voltage lead to the "RF"
side of the nodulation react.r (using high v_.ltage scale) and the
ground side to the centcr-tap of the P.... filament transforner,
using 600 volt wire.

TUNING CH..RTS

The tuning charts for the R.F. lriver anl power amplifier are given
ts serve as 2 guile for tuning the transnitter and are not to be con-
strued as unalterable valucs. For example, 1308 might 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 ccou-
ponents, and at times values of capacities night be used other than
given in the charts, this being done perhaps as a result Lf procurc-
nent or as the result of additional opcrational infornation. Lower
capacities will result in a corresponding increase in inductance
values to conpensate for the changes.

H..RMONIC REDUCTION

The Gates BC-S5P transnmitter has been ‘esigned to reduce harnonic
valiation as nuch as possible. High order harnonics may be strongly
radiated if there is coupling between the power anplifier tank and
{he output. The physical arrangenent of the BC-S5P 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 harnonics are the only harnmonics which show
signs of reaching objecticnable intensity. Thc strength of these
are greatly affected by the tuning. The” cpinion that increasing

all capacity values throughout the power amplifier tank and coupling
network to reduce harronics is fallacious, the best harnonic reduc*
tion is obtained by the proper relationship of the various inductive
and capacity valucs. 48 a general rule, the greater the inductance
used in the first coupling coil, L309, the greater the harnonic
reduction.
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In the case of harmonic trouble, the first step should be to deter-
nine whether the harmonic radiation originates in the transuitter or
externally such as in the antenna system. Tower guy lines night re-
sonate at soric harmonic frequency and be shock excited to radiate an
objectionable signal.

Should the harmonic criginate in the transmitter, and not adequately
respond to normal tuning procedures, circuit revisions nay be nade.
In somc instances, a harzonic might be directly on some frequency,
such as airways or police, where a very snall signal will interfere,
and require far aore than nornal suppressicn.
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Series funed to
unwanted freaquency

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

1
T ¢317

— |

C316

. 2

Tap 2 is adjusted so that the inductance between this tav 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

l. This circuit shows 10 to 20 DB attenuation to the undesired
signal.

Should attenuation be required on two frequencies, these two
circuits can be both used.,

9/24/56 -34- BC-5P/2
-28b~ BC-10P



] ‘ ! ]5: GATES RADIO COMPANY C-779278
| :;E QUINCY. ILLINOIS SCALE
|
‘|°‘ 108 | 104 | 103 lﬂlllﬂ'll-.-- LISTOF PARTS
Qry.|QTY.|QTY.|QTY. W.lﬂ".il?lﬂ AEFERENCE I;‘El FIN. I DESCRIPTION |HATIIIAL
;———_"— — /T T
] J_I,i’m 1
| [ T 12smmrDi[
| I I 20KV. |
c3ie
| 4-250a  .002,25%% Laos | | ;}(‘\;::ozps L35 c3ee cans 1
87uh I * l
C304== o | | 002 .002 I
(FRONT) A V7 8KV 8KV I b
M omoT g T g7 ' |
R307 C3048 i -1 =~ E = Py
e I 5 i o G U U ) (N Qe
|<mn. 03020— N | | { + - 1 — iz
iR &3 s esel o -
|sms —0303 .5/mA | c:?; Lan | I 307 caoal I ’ ’ €310 AS REQUIRED | l l
€301¢392| goov. | | C3°‘(esoow.v.) 02 02 L3006 = ?
- éoov|c00 ol 1000 WY, = 1000WV. : | | v )
R, | osoa0—— 1% | | L I | = K308 v \
lru.. 03050 ‘ l | | T8 302 )
| Il_-______H________._JL_.________IL__ - N
$G. | 0%e0O— _] +—CT0° sz
(o S S == REAR DOOR FEED THRU
TB304 = INSULATOR
5309
5308 GNDG
— l ° GNDG ) o
RBI7 ¢ = i
10K 3 < B .
JOWATT < . DVR
R523
c519 R3l6 33000 PA DISC
== 4MED 20000 $ 20 wWATT Yo "DVR"
GOOW.V. S IOWATT AL (A TO“RE" MAIN
f R822 g0 l MOD. UNIT RECTIFIER
— = — ]
i 4R i €516 | 2MFD.
( ) / \/ Trooow.v.
&
— S =
il —— T - P.A.
| HOLDING BIAS
)
|+ SCHEMATIC FOR R.F. UNIT
e BeSP-MsCC®
N | [ s
%\\, oR. Y cn. ay | eng. =
4y Q| oAt DATE | oaTe I C- 773 7 8
T




GATES RADIO COMPANY D-227249%
SNV, LN0e BCALE

NOTE: _
L302 540-1000 KC. USE 2 M.H. 08 | 103 [ 104 | 103 102 | 101 29 LISTOFPARTS
L302 1000-1600 K.C. USE 7 M.H orv.|orv |ovv.|ovv.lory [ovy [iTem]  mErFemEwcE: ]:.;‘I e l oescriPTioN MATERIAL
R305 R306
RV VV VN AAAANA TB303
LEER | 2KNA 160W. 2K 1GOW. —.
SEE NOTE QBC‘I”’I B30} _2
d — — 2
2506V, == -
= FREQUENCY CONTROL
UNIT
TBS02 I
203 | 522 AIR
I Oszl | S301
' oo T
| I 520 oo X 301
| CARRIER o 0] |
I ’ SUPPRESSION |5™'%]
C 308 c303 | .01 | 518
|
| |6?)§ V. T=0 Xv3ol “T- 600V GND. |O O
4-250 7
. ' | FREQ. MON. |O O
S
—i ' }-“1»“ — ool DOOR
! = BIAS i o
l @00V. T | [e; 2 O o
2X2500F 3 <307 : ~ 514 S303
f V202 o - 3 e Omo'j ! ?l
- 1coov. ° g 5 _ REOUT |O Dt ! K304 H—
['S
S; 3 - o o I N R302
- ) o
= " q« 4 z v "‘ ~ | 50.n. 200W.
o o o o g = ow X = ! T 30!
c3z m- % s 5 2 0 a0 P A ) ZNb.
ce e ‘) < < a L3 = O v Y > B];\ . /3 ~
£fe \O-ZA. . a2 3 23 K o 2
567 \'..v.l E-_CT-* it « J + 10 A 4+, 0w = o'
o] z ~ "
™M 8gso. 30z 303 304 305 306 s% 59 s% s?s s?e s?'r s?c 59 scoc ) pok ,2 T850! B35t -0 O
f ft? i 97 2 Q ? PPOCQY © 0 J S301 s
SESRE T — — g o
I o be ¢ 9 5 m oo m C C
| 2 32 9 7 wmg P
£ 2206 "z =zl r30810°0
““7‘:“”— """7”5"7 N U
J R303 R304 K302 H -
50.A Sow. S/ 50W. &
nov. K302 A 0°%s
L
Y (2909 si 0%
=——— T302 2 Bl)’ e . . BJ)' T303 ———— K304 C o'
(33T0) og Ce : (T00D) .
5 o 3 o}/o £ o)o c;o Bwr XE3 oa °,°
MOD. MO, 5 %2 k302 [ k30 K303 K304 —a30! Q S0 5 >0°C
CHANGE RELAY 5.G6. 5  FiL. DVR. O.L RA.O.L. J‘o——A '
= J oL [ —T!Ol/ oo
¥ 30z 4 ), A n P A : N XF302
ST C T F} . oA T30
(HTT) )
t ~
DT T 1ea0e l “Reoz g
Qaon q,m_: M30i—4
s306 305 s304
R30I—Q O QO O— QO
R308
NV
250 SO0 W.
|y
™ Low VOLTAGE WIRING i
< P R.F. UNIT MS5GCS
oYRo[ BC5P XMTR. MS5565
4™ L"" e egagad
2zY . o —
S o e | o ] D- 22243

orld Radio Histo




POWER REDUCTION TO 1000 WATTS

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

The three resistors mount below the P... voltage changer K108, on
insulators. Tapped h les arc provided. The resistors arc connected
in series the "2500 Volt" lead is removed from K108 "B" and conncctcd
to one end of the three drcpping resistors. The other end connects
tc the "B" ternminzal of K108. :

POWER REDUCTION TO 500 W.TTS
The nethod is similar to the exact relucticn to 1000 watts, excebt
that a higher dropying resistance is used. 4s considerable heat is
Jeveloped, these resistors are nounted at the top of the cubicle.
To give an adequate wattage, four resistors arc uscd.

4LRC GQUENCH CIRCUITS

Arc quench circuits operate generally on the principle of a low
current supply of 200-300 vclts being connected through 2 suitable
radio frequency chcke relay to the transnission lines. When an aro.
occurs, the direct current path is ccmpleted, the relay encrgizes
and nornally closed contacts open, drcpysing excitation until the:
arc is quenched.

It is apparent this system cannot be applied when there is a conduCe
tive ground on the transnission linc such as night be obtained with
grounded phasor tank, or static lrain resistors cr chokes. 4ilso,

in many directional antenna systcm, 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 thc partirs
ular antenna system being used.

FREQUENCY MONITOR

Many stations installing; the Gates BC-5P transmitter are replacing -
0ld transnittcers .r incrcasine power of an existing station. Gener-.
ally, these have a frequency monitor which is to be used with the
BC-5P transmitter. Different niakes anl uodels have different re-
quirenents for opcerating power and input impedance. A source for
the frequency monitor 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, depeniling on frequency and transiission
line length, that the Gates M2890 Frequency Monitor will not work
satisfactorily.

The tap on the IP.4 tank coil L506 nmay be utilized for a source for
the frequency nmonitor if this is nct shortel out. 4an excellent and
flexible source of power for the frecquency nonitor is to remove the
ground conncction from L506, inserting a c.ndenser fron ,0l to .1
nfd. capacity, preferably cquivalent Sangamo type A or H, 600 work-
ing volts. The capacity would be a nmatter of cxperiment, depending
on frequency, transnissi.n line and ncnitor requirenents.

The Gates M4990 may be operatel fron a nodulated radio frequency
source. With a suitablc pewer ldropping levice, this could be paral-
leled across the nodulation wmonitor input. It will be found prefer-
able to have the nonitor pickup fr.m the low power stages as then
the frequency can be checked without high voltage. .also, the cali-
brate adjustnient nay be maintained nore unifornly. :

MODUL.LTION MONITOr PICXK

The modulation nmonitor pickup, L313, is best adjusted after thc in-
stallation is conplete and the transnmitter is tuned. A4s nany vari-
ables enter into the adjustment, no ¢ffort is nade at the factecry to
set the coil. The line to the nodulation nonitor should preferably
be small size concentric like RG-U.. Shielded aulio wire introduces
severe losses and difficulty will be had getting sufficient pickup.
to operatc the nonitor. The amount of pickup can be adjusted by
swinging the coil. This shoulld be set fur low power. The pickup
for full power is then set by the slider sn the resistor, R310.

Should the pickup be insufficient, a new coil can be tried. It is
su-gested that temporary coils be first used, as additicnal turns

on the coil does not always ican nore pickup. In soue instances, it
nay be necessary to replace the single turn line coil by a two turn
coil. This could be nmade from #12 bus wire f.r 2 trial. Copper tub-
ing, fron 3/16" to 5/16" nay generally be obtained from auto supply
or refrigeration service stores. Of prinary inportance is that ri-
gility bo obtained.

~»UDIO DRIVER

The audio lriver cunsists .f two 6SN7 voltage anplificrs and four |
©550 tubes in push-pull parallel. Thc audioc input is dircct to thé
input transformer, with provisions that a level change relay pad
aay be installed when it is desired to have autonatic level change
for 1 KW operation. The catholes of the first audioc stag. has a
balancing control, R413, in the cathodes. The main feoedback is re-
turned to the first stage, anl a balancing control, R409, is provi-
ded for this. Before starting neasurc.ients, both controls should
be centered. Fron thc plates of the ©550 driver stage to the cath-
oles of the second audic stage, is another feudback loop. The
driver transfor:er has 40% voltage taps to which the screens of

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

The driver transformer sccondary has drive balancing taps, on one
side plus 5% anl on the othcer minus 5%, enabling the drive to be
balanced to 10%. In somne cases it may be desirable to reverse
these, in which casc the nain feedback should also be reversed.
Normally, the testing can be started with both sides on equivalent
voultages, changing thce balance if indicated.

The plate supply is self-contained. The rectificrs arc two SR4GY
tubes with paralleled plates as a full wave rectificr. The normal
voltage is 450 volts, the normal current tc the four 6550 tubes is
300 to 325 milliamperes. The supply for the first two zudio stages
is obtained through a divider and separate filter systen eliminating
any tendency to notorboat.

i separate rectificr supplies the bias for the nodulator tubes. This
is well filtered, and the bias contrcls on the- front panel give ade-
suate control of nodulator bias. Provided in the bias circuit is the
bias interlock relay, K402, which closes the hizh voltage control
circuit when the bias voltage has built to the proper value. A scc-
ond contact of this relay closes the circuit to the pilot light in-
dicating the bias is applied. a4 pilot light across a filanent cir-
cuit indicates the filanents arc on.

The power required for the audio chassis is 115 volts, obtained in
the transaitter by a step-down transformer, T203. The primary of
this transformer is controllced by the loor interlock switches, so
that opening the doors reaoveld bias voltages. Should it be desired
to check the audio deck by itself, the leck can be remnoved, 115 volts
connected t. the input supply. The driver transforiier sccondary
should be loaled with 10,000 ohns arid to grid, 50 watt resistor
rating should be used. The bias voltagc nay be blocked off by a
1.0 nfd. 400-600 volt condenser. A vacuum tube voltieter should

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

The overall feecdback is reunoved, and consequently, improvenents due
to féedback are not obtained. This is narticularly noticcable on
the low frequency. ©Some loss of response on low frequency is Jue to
the 1 nfd. blocking condenser used. With these fact.rs in nind,

the general perfornance of the audio driver may be checked external
from the transmitter. The signal may require a divider to reduce
the level for the distortion neter, for example, 100,000 ohns, 1
watt to the blocking cuvndenser, 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 audio driver removed fron
transmitter with 10,000 ohm "grid to grid load", refcrence 150 volts
RMS, the approxinate value required for 95% uodulation.

DIST. RESPONSE
30 10% -3
50 3.5 -1.2
100 267 -4
400 2.25 0
10G0 2.25 0
2500 2.25 0
5000 2ol 0
7500 2.0 -.8
10000 2.4 -1.2
12000 1.7 -1.7
15000 -—— 2.4

MODUL..TORS

The nodulators are opcrated on both 5 Kw and 1 Kw at full rectifier
output vsltage of approximately 5000-5200 vclts. For 5 kw operation
vhe modulator grid current excursion is very low, pcraitting the usec
of a low power driver stage.

During initial test procedures, disconnect the feedback, either by
reocving the connections at the terminal board, or by removing cne
resistor on each side of the feelback divider. The resistors re-
rnoved would be one of the 100,000 ohms on each sidec. NEVER ..PPLY
HIGH VOLT..GE WITH THE 5000 OHM RESISTORS ON TH. GROUND IND OF THE
DIVIDER REMOVZD.

‘™e fecdback is supplied by a straizht resistor divider network.

ihe feedback signal is reduceci to a usable value in the audio deck.
"Mme feedback is taken to a terminal board on the right side of the
cubicle, directly below the fecdback terminals on the audio chassis.

When the audio tonc is appolicd, the input signal level will be about
~10 DB. When the operation has beecen checked, the feedback can be
connected, and the input level should be approxinately Q DB for 100%
nodulation. If the fcedback is reversed, the nodulator nay oscil-
late. If it does not go into oscillaticn, the level for modulation
will be very low, -20 DB.

The static current on th. modulators norzally shoulld be 50 milliamp~
eres per tube. However, they can bec operated up tc 300 nillizmperes
rer tube without Jamage, but this neans that c.onsiderable heat will
be generated in the modulator unit. Operate the modulators at the
lowest static current as is coopatiblie with perfornmance, generally
5C nillianmperes.
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The driver transfprmer has balancing taps, one sile giving a +2¥%
boost to one modulator. The other side gives a -2¥% drop, so the
total correction is 5%. The two center terminals of the output
terninal board are narked "200" indicating a normal 200 volt sig-
nal. One outside terminal is marked "195" and the other "210" in-
dicating relative voltages from these terminals. Normal testing
would begin using thce "200" terminals., If better results can be
obtained by changing the taps, this should be¢ donce. Frequently,
the unbalance correction is in the other direction, reversing the
grid leads would then require reversing the feedback conncetions.
To have the bias potenti .mcters regulate the tubes in the sane
relative positicn, the bias lcads may be reversel on the terminal
board by the output transformer. Thesc leals have spadce lugs, so
the screws do not have to bc removed.

after the transmitter has becen placed in ovperating condition, unless
the performance is excepticnally good, several checks can be nadc,
The primary of the modulation transformer can be reversed. This
frequently has an effect on distortion, nainly on the high frequency
end of the range. Alsc, 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, arc changed,
the feedback will be unaffected. The sccondary should always have
#5 terminal connected to the power amplifier, the #4 terminal to the
nodulation condenser. With the plate currents statically balancel,
when signal is apglied it will be noted that frequently the plate
currents will differ if the nodulation transformer is reversed, it
nay be noticed that the unbalance is also transferred, indicating
that thce loading is slishtly differcent between the two halves of
the primary. ©Sone balance nay be achieved by means of the balance
drive taps provided on the driver transformer. The unbalance need
not be of great concern if the distortion is within limits. Gencer-
ally, then the nmodulation transforner or driver transforncr arce re-
versed, the two balancing controls R409 anl R413 will generally re-
uire changing. Preliminary testing can be done with 50, 1000 and
500 cycles. The effect of the two contrsls varies, depending on
the type of unbalance, but generally the cathodc balance R413 will
have the main_c¢ffect on the low audio frequencics, 2nd 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 service and performance

for the customer. Should the distcrtion be high, the following iteme
should be checked and tests nade. ‘

1. The proper connecting of the feudback, the nodulation transforme::
reactor, condenser, alsc that the fiiter condensers are connected on
the loaé side of the filter chokes.

2. Sufficient R.F. drive on the power amplifier. .4 slight increase
in drive unay nake noticeabl. improvenent.
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3. Proper test procedure. The diode nmay be sensitive to anount of
pickup, try varying coupling. The location of pickup nay be such
that harmonics arc also included, or that pickup may be from two
gources of dAifferent phase. The usc of a modulation nonitor for
modulation referencc nay result in higher percentage of nodulation
than desired. .4n >scilloscope is the best means for obtaining the
referencc level.

4, Renove or disc.nnect fecdback, us. audio divider on nodulator
grids as described in the audio driver scction, detcrmine if the dis-
tortion to the mcdulators is hish. This normally will beunder 2-3%,
The divider night also be appliced across the grounded fecdback re-
sistors R208 and R209 for measuring nodulator ocutput. 4lso, the
divider might be¢ used across the 50 ohnm power amplifier cathole re-
sistor, R%302, thc power anplificr tube acting as the loald elenent on
he nodulator. This test, however, nay not be c.nclusive, as the
power anplifier night not be prescenting a2 linear load to the nodu-
lators.

INITIAL TEST PROCEDURE

When the transmitter has been conpletely installed, all connections
nade, all blocks and ties renoved from the cuontactors anl relays,

and tu the best knowledge of the installation engincer the trans-
nitter is ready for test, the following outline as Jleveloped in the
JTactory for testing is recommended. The engineer should have studica
Tthe operation as outlined in this instruction book so_ that when he
begins the initial testing, the proeper performancc will be recogniged
He has the assurance that before the trnasnitter was dismantled for
shipping, all circuits wcre functioning properly. Any failure tc do
sc nay be due to damage in shipnent or minor mechanical failures such
as a breaking. any faults should be corrected before proceceding to
the next step.

T Install tub;s.‘

z. Close the transmitter scervicec switch. Press the "Start" switch.
3cth power tube blowers should run as well as the rectifier unit fan.
The rectifier filanments should be on.

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

%o After the thermal time declays have recycled (about 15 sec-
onds), reapply the "Start". Check filanent voltages.

5. If the nodulator unit is closed, the filament 1i ht will show
on the audio driver panel and after a f;w sccoﬁds, the bias light.
If the power anplifier is closed, the filancnt lizht will show on
the oscillator pancl and after a few seconds the bias light. The
Sgétlmete{.gp thul"i.“. GRID" will show scme current rcading. The
prower amplirtier plate current neter will rcad in - P s i -
tion due to the holling bizs in reversed dzrectiog.rGVLrs & direc
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6. The first R.F. buffer can be tuned as ziven in th¢ instruc-
tions on this unit.

9. With the high voltage c¢.ntrcl closed, open various doors
and check action of docr interlocks.

8., Open the power amplifier disconncct link 8307, close the high
voltage primary disconnect switch 8107, turn the modulator bias

controls to the mid-position. Disconncct the modulator feedback.
Set up the driver tuning as outlined in the section on this stage.
If possible, when tuning the Jriver check the nodulator static

current. If this is not possible, it woulld be well to first Jdise- .
connect the R.F. driver high v.ltage linc and apply high v.ltage and
set the nodulator static current to 100 millianpercs per tube.

9. With the R.F. driver tuncd, the power amplifier high voltage
can then be applied by closing the link S307, and the power amp-
lifier tuned in accordance with the instructions on this stage.

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

11, Open the top molulator panel (not interlocked), anl with

sone insulating material, tap the overload relay arnature, check-
ing the action of the overload recycling.
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SPECIFICATIONS

Frequency Range: 2600 Kc to 540 Kc
Crystals: 2 Vacuun Crystals

Frequency Tolerance: + 5 cycles, typical + 2 cycles.
Supply Voltages: 180-210 Volts D.C. @ 10 MA.
6«-5 VOltS A-Co @ 102 4mpS-

Output Impedance: High 2 (capacity coupled).
Tubes: 2 Type 12BY?7A

Tuning Procedure for the M5422 Oscillator

The following tuning instructions should be followed when
placing the M5422 oscillator in operation. If this procedure
is not followed, it is possible to tune the oscillator to the
.2nd harmonic of the crystal rather than the fundamental.

Information that follows was obtained with the M5422 oscillator
connected to its proper R.F. load and 30 feet of RG-62/U cable
connected to the monitor terminal #6 with shield to ground or
terminal #7.

RG-62/U cable runs 1%.5 uufd. per foot, or a total of approxi-
mately 400 uufd. effective capacity on the 30 foot length.
Shorter lengths of cable on frequencies above 600 KC will effect
the tuning of the unit. More tuning capacity (C9) or more turns
of ths slug in L3 may be required for resonance.

Shorter lengths of monitor cable on frequencies from 600 KC to
40 KO nay prevent the unit from tuning to resonance. If this
is the case, capacity should be added across the cable to make
up the difference in effective capacity. Longer lengths of
cable would nean less capacity or less inductance needed for
resonance in this frequency range.

It is recommended that the proper length of RG-62/U be used
wnenever possible.

Frequencies from 1600 KC to 800 KC
1. NO PaDDING needed in this range.
2. Make sure that siug of L3 is screwed all he way out.

From 1600 KC to approximately 1100 KC, tune C9 for dip in plate
current or peak in grid current of following stage. If C9 does
not tune thrcugh resonance, screw in slug on L3 a turn at a tine
until resonance is obvained with C9. 800 KC is tuned with C9
near naximum capacity and slug on L3 screwed in 7 turns. If
above procedure is not followed it will be possible for crystals
fron approximately SO0 KC to 800 XC to tune to their 2nd har-
monic if sluz in L3 Lhas not been screwed down to approximately
7 turns for 800 KC.

3/6/61 -1~ M5422 Oscillator



Frequencies from 540 KC to 800 KC

1. The padder (Cll) 100 uufd. located on bottom of L3 must be
connected in the circuit.

2. Slug on L3 should be screwed down 14 turns,

Frequencies from 540 KC to approximately 600 KC can be resonated
. with C9. If complete resonance can not be obtained on C9, screw
* slug on L3 back out a turn at a time until resonance is obtained
Ly tuning C9., At 800 KC resonance will be with C9 near minimum
capacity and slug of L3 screwed out approximately 7 turns from
starting point (14 turns down),

CAUTION - If above procedure is not followed and padder not
connected, it will be possible to tune crystals
from 540 KC to 800 KC to their 2nd harmonic,

After resonance has been obtained, the crystal’may be set to
exact frequency by using the frequency monitor, Set the‘slots of
the trimmer condensers, located on the front of the unit, at
right angles to the plane of the trimmer mounting screws. With
the crystal selectmr switch turned to #1 crystal, the frequency
should be very close to zmero. If not, adjust the trimmer FREQ,
#1 until frequency is zero or to point desired for operation.
Turn crystal selector switch to #2 position and repeat above
operation with trimmer FREQ. #2.

The tuning of these condensers will not effect the resonate
tuning of the unit and C9 need not be bothered again. The tun=
ing of C9 will have very little if any effect on the trimmer

ad justments,

3/6/61 | L M5422 Oscillator
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LIMITS ON BC-5P TR.NSMITTER

M5422 Plate Voltage

M5422 Plate Current @

6146 Plate Voltage

©146 Plate Current v

Driver Hold Bias

P.i.

Hold Bias

Driver Grid Current

P.a.
125l o
P.4.
P.A.
P.4A.
P.A.

4
Driver Plate Current 4
b

Grid Current

Plate Current (Ip)
Plate Volt (Meter) (Eb)
Input Ip x (Eb-100Ip)
Output

Efficiency

Carrier Shift 100%, 1000 Cy.

6550 Plate Voltage

Modulator Bias

Modulator Plate Current

Response 50-10000 95%

Distortion 50-7500 95%

Noise 100% Modulation, 1000 Cy.

6/6/58

4D

Mininun Nornal
150 180

16 18~
450 490
40 50
70 75
210 230
17 20
260 280
175 200

1.25
5100 5200

6650W

5300W

78% 80%

2% . 3%
440 450
230 240

Maxinun
250
20
525
70
80
250

257

300 ~
230

5300

83%

4%
460
260

0.6 @ 1000 cycle 100% Mod.

+2 DB
3%
60

M5932/M5565, BC-5P/2



CONTROLS BC~5P
R.DIO FREQUENCY CUBICLE

TOP LEFT - Power auplifier loading, indicatcl as D.C. current to
power amplifier on acter lirectly above this contrsl, or as R.F.
output by line meter or comnon-point current neter. Usce to ad-
just output as requirei, approxinately l.24 anmperes plate current,
or R.F. line current as rcquired for specific installation.

TOP CENTER - Filanent rheostat for filament v.oltage in unit. Main-
tain to reald 7.5 volts on filament ncetcecr dircctly above.

TOP RIGHT - R.F. Driver tuning, adjust to maxinun nultineter rcecad-
ing when this neter is on "Power Anplifier Grid" position. ‘f

OSCILIL..TOR PiNZEL RIGHT - Behind small ponel door - Crystal selector
switch to sclect crystal to be w8ed.. On each side of selector switch
is a vernier frequency adjustnent for the corresponding crystal.
OSCILL..TOR r.NEL CuNTER - Buffer tuning. _Tunce for naxinum current
when nultinmeter is sc¢t on "Driver Grid" Excitation Contr.l-Turn
clockwise bey-ond point P.a. grid current remains constant. Observe
“*suortlgn neasuring cquipnent cn "Noise" position for region of low
noise reading.

OSCILL..TOR P.NEL L_FT - Multinmcter selector switch. Most useful
indicabting position is on "Power amplifier Grid". ‘;

D.4. TUNING PLANEL - Power aaplifier tunlng tunc for nininun current
on top left neter (Power Amplifier Plate Current), at 5 KW output,
Lirn counterclockwise to raise the current .1 to .2 aIpPeres above
“he mininum value, then adjust "Power anplifier Loaxlng to give
zegquired output.

FOWER CUBICLE

"OP LEFT - Line nmeter switch by which the voltages cof the three
pnase power supply nay be read.

TOF rRIGHT - Rectificr filanent voltneter, neasuring the prinary
voltage on the filament transformer, to be maintained at a specific
value as neasurcd to give 5 volts .n the rectifier filaments.,

CONTROL P.NEL LiFT - Start and stop switches from left to right, to
start and shut down transcitter.

CONTROL ».NZili CENTER - Low and high power selector switches with
lights above, fron 1oft to right.

CONTROL PuNEL RI HT - Hich visltage .n an. off switches respectively.
MODUL..TOR _CUBICLE

TC? CENTHR ~ Filanent rheostat f.r fll“munt voltage in unit. DMain-
tain to 7.5 v.lts filanent on neter directly above.

AUDIO DRIVER - Two bias contrsls, adjust tu read equally .05 to .1
anperes static current on the two plate current ueters on the top
ponel. Use lowest current t. give satisfactory perfornance.

6/6/58 L2 M5932/M5565, BC-5P/2



ML INTENALNCE

RELAYS

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

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

The contacts may be rcalily reversed by taking off the stationary
contacts, then the removablc c.ntacts, and re-installing in the
opposite pousition.

Quite frcquently extra contactors are Jlesired for auxiliary counpo-
nents at the transnmitting station, to be operated by various func-'
tions of the transnitter, or to be independent of the transmitter
operation. 4 wide varicty of relays and contactors nay be obtained
fron the Gatcs factory. Specify cuil voltage and contacts. In the
case of the RBM contactors, the nmost satisfactory way is to or.er
four pole normally open contacts, which arrangenent is a stock
iten, and alter the contact arrangement as lesired.

ADJUSTMENT OF OVERLO..DS

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

The_power amplifier overload nay be adjusted by Jdetuning the power
amplifier moneéntarily tc 1.5 or 1.6 auperes. %f the overloall does
not trip, then the auount of shunt resistance should be increzsed.
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 c¢xcess
of the plate current neter reading. The tube need not be left in
this operatiny condition nore than a scconld or so. When this relay
is set, the applic tion of high voltage may cause tripping or punp-
ing of the overloals, in which case the overloal should be set &light
1y higher. The nodulator overlonds ney be se¢t by applying 7500 cyéla
tone, then lecreasing bias on one molulator tube until the plate cur-
rent tncreases further by .2 or .3 ampoeres, anl setting this relay
for tripping. The other nmodulator tube is adjusted sinmilarly.

6.6.58 —44— M5932/M5565, BC-5P/2



With this method of adjustment, the overload need be applied 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 encergize 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

volue oL » relsativeiy slo. roice fn zctusl overlosd o :lics tic
tri .- currcnt suddenly and ~s such supplics o much o vior close

i~; tooxve, so that the cctu~l tripping current :7ill b wader thnt
~e oot i che manner nrescribad,

Aovro-iasce overlosd tripoine currcents should be as follows:

Power amnlificr 1.6 :uipercs
HeFe Mriver e35
Modulators 1.2

TRANBBORMERS

The power tube filament transformers have voltage range 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 #4 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 operated 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 opportunity to discuss fully
such maintenance with any cualified person as may be found in a
motor repair shop or electrical shop.

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

cups should be given a partial turn every three months, refilling
with a good grade of cup grease when necessary. DO NOT use gr-phite
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.,a.k, 10, and
0oil lightly about every three months.

6/6/58 -1y 5= M-5932 BC-5P/2



CE & CY TYPE MOTORS

4 capacitor start induction run motor has a condenser in the start-
ing circuit. This starting circuit is opencd by a switch or rclay
when the motor has attained a speed of about 75% of the rated spee
which it should do in a few scconds.

TROUBLE CHECKX LIST

1. Thc motor will fail to start if the starting circuit is open
which may result frou an open conldenser or failure of the cut-out
device to nake contacts. An opening in this circuit can be deter-
nined by connecting a test lamp in serices with Cl and C2.

2. IF THE MOTOR OVERHZ..TS: Check the motor speed to sce¢ that the
notor is not overloadcld and operating at reluced speced. Check the
line voltage at the notor terminals; it should be within 10% of the
nane plate voltage. Mak. sure the couling air is frcec to flow
through the motor. Check fur a shorted stator. Motor usually
hotter at one spot or smckes.

3. 7 THE MOTO. F.ILS TO COMi Upr TO SrEED: Check load anl voltage
as above. Condenser may bce shorted; if so, replace condenser with
one O sanme rating, v.ltagc and nicrofarads.

4, MOTOrR HUMS OR GROWLS: Probablce causces - shorted stator, worn
bearings, cr cxcessive en?! play. Shortel statcr will be indicat-
e¢d by high watts anl overhecating.

AIR PRESSURE SWITCH

The air pressure switch consists of a captive plate, hili against
the force of the air pressurc by the spring tension of the switch.
The switch mounting, outside plate and spacer plate are held to-
gether by bclts threadinz through the spacer plate, and held cn th
insidc of thc plenun chanmber by nuts.,

The switch mounting plate is slotted, suv the switch nay be looscene
and by changing the anzle of the switch, the switch will operate b;
the novement of the plate to the pressure p.sition. When the air
pressurc is released, the switch arm spring presses the plate to
the no-pressure positicn, at the sanc tine opening the circuit.

If the action of thc switch Lec mes erratic, cxanince the air fil-
ters for stoppage due to lirt collection. In the power amplifier,
if the screen on the botton of the plenun chamber becomes clogged,
the air switch will fail t> operate.

6/6/58 -46- M5932/M5565, BC-5P/2



A.C. OVERLOADS

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

To adjust the relay, the cup under the solenoid is unscrewed, the
armature 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
tripning 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 100% modulation at 30 cycles. This
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/," 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. 4 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 inchés 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 t he 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, 1If

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 examined regularly. The 20" x 20" sige
is rated for 800 c.f.m., ziving over twice the reccummenidel arca fo
the blower capacity. This allows 2 reasonablce anount of dust col-
lection without loss in c¢fficiency. The frequency with which the
filters should bc changed depends entirely upon the conditions at
the transnitter, an with closc observation, a replace.ent sched-
ule can be c¢stablishcd. The non-rencwable type of filter is fur-
nished, as ¢xpericnce shows that the rencwable or clcanable type
is generally difficult to clean, anld as the Jirt becones deeply
inbedied and cannot be rem ved by the usual available nethods,

the filtering action is greatly impaircd. 4s the filter is of a
standard si,e, anl as such, obt2inablc from local heatin; supply
firms, cithdr type nay be uscd.

FLEXTGIAS

The plastic windows should have a certain amcunt of cere anl there
is included a plastic polishin: kit shippcd 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 transnmitter have al-
ready been waxed and hence, constant dusting is unnecessary.

POWLER TUBES

411l tubes shoull be inspected carefully innediately on receipt.
Power tubes should be given closc attention, particularly to the
glass arounld the plate, filancnt and grid seals for flaws. Tubes
should be tested as soon after receipt as possible, operating first
for fifteen ninutes at rated filancnt voltage without plate voltapge:
By testing in the power anplifier, the tube can V¢ operated normall
of reduccd power for fiftecn minutes, anl then fiftecn minutcs at
full power. 4 normal for Class "B" operation, for the absolute
nininum of noise and distortion, the tubc should be matched, but

in practice, random nixturc of tub.s will not give noise or dis-
tortion detectabl. by aural neans.

The tubes should be kept clean, and no foreign natter allowed to
collect betweecn the filament terminals. The tube should not Ube
subject to vibration or shock, the 3X2500F3 tubes should be hnndlled
by holding to the pins, ani supporting the filament lcals as much
as possible. The best storag. is a cabinct not used for storage

of other equipment, built with the 2roper support and cushioning.
Such a cabinet may be cbtained fr.om the Gates' factory.
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The tube locates in the socket with the outside terminal lead away
from the filanent air seal nozzle. The leals should be forned to-
wards the connectors by holding the top of the tube so as not to
pPlace a strain on the glass. The tube is then inscerted in the soc-
ket, and the leads placed in the terminal clamps. The wing nuts
should be firmly tight by hand. The s ring clamp on the grid should
be loosened so the ring can be turned to allow the grid cunnection
to be nade between the two clan.ing plates. The clann need not be
tightened, as the pressure remains fairly firm.

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

The tube 1lifc of a thoriatel tungsten filament tube cannot be ex-
tended by reduction of filament voltage as with brisht tungsten
filament tubes, as actual filament evaporation is negligible.

During cperation, cmission is o>tained from the thoriun coating

of the tungsten filament. To nmaintain balance of the coating of
thoriunm, the filament should bLe operated close to specified volt-
age, that is jlus or ninus 5%. Filament voltage should be measur-
ed on each tube, and the voltags balanceld by the primary taps on
the transformer if necessary. This normally should not be required,
The ranges of the taps are giver in the information on transformers.
When tubes are changed, the filaacnt v.ltage should be checked as
soon after as possivle. The operetion range is n.t materially nar-
rower than bright tungsten filaments, as this latter cannct be op-
eratel over-voltagce without great loss of life, anl with unler-
voltage, the emission may not be sufficient for satisfactory opera-
tion.

Filanent operation plus or ninus 10% is occasi.nally pernissible
for periods of short Juration, but for all intent and purposc, the
filament should be operated at rated voltage. The tubc life is
not naterially affected by filament operation within this range.
if the periods of such operation are¢ of rclatively short ond in-
frequent duration.

The thoriated tungsten filament nornally holds cmission throughout
life, and very close to the e¢nl of life, the cnission starts to
fall off rapidly. This .;ives the statiun personnel a chance to
anticipate the end of 1life and t> reslace the tube without suf-
fering transmitter outages. Once the emission has started to go,
it is only a matter of a few lays until th. tube will be conpletely
unsatisfactory.

The loss of emission will be indicated the same as with any other
typc of filament. One of the earliest indicatiuns is the falling
off of grid current in the case of a power amplifier tube. This

results from the fact that a very small rcduction in output power
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and consequent reduction in R.F. voltage Jcveloped in the  late
circuit causes a2 drop in control grid current. In fact, the con-
trol grid current acts as a monitoring vacuum tube voltmeter for
the leveloped R.F. plate voltage. By referring to constant cur-
rent curves and noticing that as the operating line fails to push
into the region of equal sril and plate voltages, the grid cur-
rcnt falls off rapidly.

Other indications are failure to hit the modulation pecaks on both
the positive anl ncgative. The positive peaks arce not recached be-
cause there is 2 lock of space current, an! the negative peaks are
not dovelopcd because there is insufficient gril current to levelop
thc necessary variations in gril leak bias tc drop the output

power nonentarily to zero.

In the molulators, failurc of cmmision of one of the tubes may re-
sult in unbalancc of the nodulation pcaks., Loss of emission by
the nodulator supplyine the positive modulation peak woull sh.w as
failure to attain full nmodulation on the positive peaks; where
failure of the modulator supplying the negative peak would give a
sinilar indication for this nmodulation cycle. There may also be
oresent a quality breaking, or oscillating, during; the peak of the
cycle. Suspicious molulator tubes could be checked in the power
anplifier position 2nd th. results compared with a known gool tube.
In the case of unbalance of nolulation pecaks, the performance
should be checked that therc is not some fault existent in the
audio driver giving un.alanced drive. . 3odulation monitor which
is picking up radic frequency harmonics will show unbalance on

the nodulation peaks, although the transmitter has been adjusteld
and perfornin; normally with no indication of change, this possi-
bility does still exist. as the tubes are easily changed, it can
be noted if the conlditiun changes with a replacement, or rearrange-
ncent, >f tubes.

It is suggested that no tube remain idle nore than three months.
One¢ srocedure is to roctat. tubes, placing sparc tubes in service,
anl more or less equaligineg the usage of the tubes,

an alternate methol 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 conditioned, and when tube troubl. or loss of
enission is suspected, a Jractically ncew set of conditioncd tubes
will be availablc for conparison.
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3X2500F3
Filament Voltage eececceccescscccccccsees 75
Filagient Current seeeceececcccceccccsss U8
Maximun Start Current ececeveecvecesess 100
Ao 1DEERESI® 0000000000 00000000000000000 &Y
Intereclectrole Capacity:
Grid-plate seecesecsccenccssss 20 nmfd.
Grild-Fil. ceeessocessceccesss 48 nmmfd.
PIl@isE—=allls 600000000000000000  dhoZ WEHINES

Transconluctance eceeeeessssccscccccenes 20,000 nohus.
(3000V. - .834)

Net weight & 6 00 @ 00 e 60 000000000 es e 705 lbs‘
Maxinum Rating:

DC Plate Voltage seecessecsesss 5500

DC Plate Current eceeceecceceees 2.0

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

Plate Cooler Corc Tempse s..... 150° C,

Grid Dissipation «eeeeeecceses 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 2 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

than 5,000 to 10,000 hours.More critical tests can be made on in-
dividual 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 type;

Peak inverse voltage.seeesseesses 500 Volts
CUIrTCNTesscecascosccssnsonnssssese 25 Amperes
Reverse currenNteec.esescccesssececes 25 MA
Instantaneous forward drop

@ 25 imps. & 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 eannot 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., All 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),
4. 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 teke 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.

Thé following are given to serve as guide in planning maintenan-
ce. BEach installation may require modiviation to suit the local
conditions. & transmitter weekly maintenance schedule is suggest
as follows:
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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.

. o

N O W rn +

A monthly maintenance routine is suggest as follows:

1. Clean with crocus cloth low power and rectifier contacts.
Clean all socket and tube prong contacts.

Check all filters, and clean if reguired.

Tube rotation according to schedule.

Give 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.

Check tube radiators and clean any dust accumulation.
Test air pressure switch.

1 HW
Ll o L] L]

o~3 o

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.

PORTABLJ. . 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 checking audio signal voltages and
d.c. voltage where low current drain of the meter is essential. At
least onc meter either VIVM or volit-ohmmeter should be available
which would read 3000 volts d.c.

AUDIO OSCILLATOR to use to obtain & signal gource for checking audio
equipnent.

VU_NETER_AND PAD to obtain input level readings for frequency re-
sponse measurements.

NOISE ANI DISTORTION ANALYZER to use for checking both radio fre-
queéncy and audio units for distorticn and noise. If the unit does
not contain a diode, a diode unit will e required.

OSCLILLOSCOPE 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 COMFANY 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 1list 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 freq-
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 l1list is as follows:

1. Screwdrivers - 5 or 6 ranging from 1/16" bit to 7/16".
An offset screwdriver is frequently time saving. 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 Jlopportune 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 #l4 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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WARKANTY

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:

1, 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 com=-
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.

5e 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.t,.
Quincy, Illinois or f.o.b. the applicable Gates Radio Company shipping
pOint .

7o Gates Radio Company is not responsible for the lose 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 cocntrol
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,

1ll. This warranty shall be applicable to all standard Gates catalog items
sold on or after March 1, 1960, gates Ra%iT'COTgany
ino
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BC-5P2 TRANSMITTER

POWER SUPFLY SECTION, PARTS LIST

M>667

Symbol No. Gates Part No. Description

Al01,A102 396 0016 000 Lamp, 10 W., 230 V. Screw Base

B10O1 430 0002 000 Fan, 115 V., 50/60 Cy., 1450 RPM,
6 W.

Cl01 510 0209 000 Cap., 8 mfd., 3000 V.

Cl02 510 0312 000 Cap., 4 mfd., 7500 V.

Cl03 522 0031 000 Cap., 16 mfd., 450 V.

CR101 384 0044 000 Selenium Rectifier, 25 MA DC

F101,F102 398 0138 000 Cartridge Fuse, 10 amp., 250 V.

K101,K102 570 0050 000 Start-Stop & Blower Contactor,
220 V. 50/60 cy.

K10%,K104 574 0034 000 O0.L. & H.V. Aux. Contactor,
230 V., 50/60 Cy.

K105 570 0034 000 H.V. Contactor, 220 V., 50 amps,
with coil for 50 cycles

K106 574 0034 000  Relay, 1-B, 230 V DC

L K107 574 0038 000 ) Latching Relay, both coils 230 V..
————— 50/60 cy. DPDT

K108 942 0133 003 Voltage Change Relay

X109 576 0022 000 Time Delay Relay

K111,K112 582 0003 000 A.C. Overload Time Limit Relay,
60-120 amps., Contact N.C.

K113 576 0024 000 Time Delay Relay

K114 576 0039 000 Time Delay Relay

L1001 476 0166 000 Filter Reactor

L102 476 0104 000 Filter Reactor, 8 hy., 600 MA

M101,M103 630 0048 000 A.C. Line & Rect. Fil. Voltmeter,
0-300 V. 4C.(cal. for .0598" steel
penel)

M102 632 0150 000 P.a. Plate Voltmeter, O-1 Ma, DC

movement with 0-6000 V. scale.
(cal. for .0598" steel panel)

R101 552 0381 000 Filament Voltage Rheostat, 16 ohm,
100 W.

R102 542 0084 000 Res., 3000 ohm, 10 W.

R106 540 0481 000 Res., 12K ohm, 1 W., 10%

R107 550 0065 000 Control, 5K ohm

R108 540 0748 000 Res., 4700 ohm, 2 W., 10%
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Symbol No.

R109
R110,R111

R112,R113,R114
R115,R116
S101,8102
S103,S104
S105
S106
$108,S109
S110
S111,s112
T101
CuLilo
TB101

TB1l0O2
TB10O3

TB105
XAl01
XA102

(XF101 & XF102)

XK109,XK113,
XK114

XV101,XV102,
XV10%,XV104,
XV105,XV106

B201

C201
Cc202

9/29/61

Gates Part No.

542
548

542
542

604
604

604
604
604
600

991

472
472

614
614
614
614
384
106
406

402

404

0518
0016

0089
0549

0070
0071

0067
0142
0061
0052

2230

0175
0242

0239
0235
0092
0093
0052

000
000

000
000

000
000

000
000
000
000

001

000
000

000
000
000
000
00Q

0073 000

0072
0014

0016

000
000

000

404 0052 000

Description

Res., 200 ohm, 160 W. ferrule type
Meter Multiplier, 3 megohm, 3 KV,

1 MA

Res., 6000 ohm, 10 W.

Res., 1000 ohm, 190 W. ferrule type

Fil & H.V. ON Pushbutton Switch,
Black

Fil. & H.V. OFF -Pushbutton Switch,
Red

Switch, Low Power Pushbutton, Black
Switch, High Power IPushbutton, Red
Switch, Door Interlock

Switch, Line Voltmeter Tap, two in
tandem

High Voltage Grounding Switch Assy.

Fil. Transformer
Power Transformer

Terminal Board

Terminal Board

Terminal Board, Fan
Terminal Board, Line Meter

_—Silicon Rect, 25 amp, 500 PIV.

Low Power Pilot Light Assy, Green
High Power Pilot Light Assy, Red
Dual Fuseblock

Socket

Socket

MODULATOR SECTION, M5668

432 0001 000

510 0272 000
510 0312 000

Blower, CW rotation, 1/4 H.P.,
1450/1750 RPM, 115/230 V. single
phase, 50/60 cycle, cont. duty
oiler, non-sealed bearing, 270 CFM
at 1.4" static pressure, upblast.

Mod. Cap., 2 mfd., 7500 V.
Filter Cap., 4 mfd., 7500 V.
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Symbol No.
F201,F202

K201
K202 ,K20%

L201
L202

M201,M203%
M202

R201
R202,R203
R204 ,R205,
R206 ,R207
R208 ,R209
5201
$20%,5204 ,5205
5206 ,5207
T201

T202

T20%

TB201

TB202

TB20%
V201,V202
(XF201,XF202)

XV201,XV202

B301

¢3%01,0302,C303
C3%044,C304B

9/29/61

Gates Part No. Description

398 0138 000 Cartridge Fuse, 10 amp., 250 V.

574 0034 000 Filter Interlock Contactor, 230 V.
50/60 cycle

574 0033 000 Overload Contactor, 6 V. D.C.

482 0013 000 Mod. Reactor

476 0lec 000 Mod. Filter Choke

632 003%% 000 Mod. 1 & 2 Plate Current Meter,
0-2 amp., D.C. (cal for .0598"
steel panel)

630 0032 000 Mod. Fil. Voltmeter, O-10 V. iC
(cal. for .0598" steel panel)

552 0403 000 Fil. Voltage Rheostat, 7.5 ohm,
150 W.

552 0082 000 Adj. Res., 5 ohm, 50 W.

542 0539 000 Res., 100K ohm, 160 W. ferrule type

(Bs2 046l 000  Res., 5000 ohm, 38 W. ferrule type

604 0050 000 Air Switch, N.O.

604 0061 000 Door Interlock Switch

991 2230 001 High Voltage Grounding Switch Assy.

478 0080 000 Mod. Transformer

472 0180 000 Fil., Transformer

472 0304 000 Stepdown Transformer

6l4 023%% 000 Terminal Board

ol4 0223 000 Blower Terminal Board

6l4 0093 000 Terminal Board

374 0004 000 Mod. Tube, 3X2500F3

402 0014 000 Dual Fuseblock

991 2749 001 Tube Socket Assembly

R, F. SECTION, M5669

432 0001 000 Blower, CW roation, 1/4 H.P.,
1450/1750 RPM, 115/230 V. 1 phase,
50/60 cy., cont. duty oiler, non-
sealed bearing 270 CFM at 1l.4"
static pressure, upblast

500 03%20 000 Cap., .0l mfd., 600 (W) V.

Cap., Driver Tank,(det. by oper.
freq.)

-5- BC-5P2, 115565, M5932



Symbol No.

C306
C307,C308
£309,C310

C313

C314,0315,
~C516,C51

C%18,C319,
C3%20
C321,03%22,
C323%
C324,0325

F301,F302

K301 ,K302,
K305

K303 ,K304
L301
1302
1303
L305
1306 ,L307
1308
L309
L310
L311
1312
1313
L315

M301
M302
M303

R301
R302
R303,R310
R304
R305,R306
R308

R307

9/29/61

Gates Part No.

500
504

512

504

500
504

398

574

574
4ou

931
911
931
951
931
931
494
811
911
911

632
©30
632

552
542
522
552
542
542
542

o477
002%

0103

0152

0202
0090

0182

0034

0033
0076

6158
1358
9560
6138
6138
658%
0101
1792
1790
1358

0033
0043

0210

0405
0542
0085
0082
0525
0210
0060

000
000

000
00
;6%

000

000
000

000

000

000
000

010
001
002
030
o477
002
000
001
001
002

000
000
000

000
000
000
000
000
000
000

Description

Cap., .0l mfd., 2500(W) V.
Cap., .02 mfd., 1000(W) V.
Cap., P.A. Tank Vacuum (det. by
operating freq.)

Cap., Vacuum, 25 mmfd., 20 KV

Cap., Coupling, (det. by operating
freq.)

Cap., .002 mfd., 12.5 KV

cap., .006 mfd., 500 (W) V.
Cap., .002 mfd.

Cartridge Fuse, 10 amp., 250 V.

Fil. & SG Contactor, 230 V.,
50/60 cy.,

Driver & P.A. 0.L. Contactor
R.F. Choke, 2.5 MH

Choke

Driver Plate Coil

P.A. Grid Parasitic Suppressor
P.A. Plate Choke Assembly

P.A. Tuning Coil Assembly
Loading Coil Assembly

Variable Loading Coil Assembly
R.F. Choke

Mod. Mon. Loop

Mod. Mon. Coil Assy.

P.A. Plate Parasitic Suppressor
Assembly

P.A. Plate Current Meter, 0-2 amp.
D.C.(cal. for .0598" steel panel
P.A. Fil. Voltmeter, 0-10 V, A.C.
(cal. for .0598" steel panel)
Multi-Meter, O-1 MA D.C. movement
with 0-30 and 0-300 MA D.C. scale,
(cal. for .0598" steel panel)

Rheostat, 15 ohm, 150 W.

Res., Ferrule, 50 ohm, 190 W.
Res., Adj., 50 ohm, 50 W.

Res., P.A., 0.L., Adj., 5 ohm, 50W
Res., Ferrule, 2000 ohm,160 W.
Res., 250 ohmn, 50 W

Res., 100 ohm, 10 W.

—l BC-5P2, M5565, M5932
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Symbol No.

S3%01
$30%,5304,
S305,53%06
S307
S3%08,8310
$309

T301
T302
T303

TB501
TB302
TB30%
TB304

V301
V302
(XF301 &
XF302)

XV301
XvV302

A4OL , ALO2
C40L ,CHO2

C403,C414,
C415,C419,

Cc420

C404 ,CU05
Cc406,c407,

c408,C409

C412,C413,

C416,C417
c418
C421,Cu22

C423 0424,

C425,C426
F401 ,F402

K401
K402

9/29/61

Gates Part No.

604

604
810
9¢1
991

4772
472
472

614
614
614
6l4

374
374

402

404
991

0050

0061
8060
2231
2230

0202
0111
0304

0255
009 4
0223
Oll4

0009
0004

0014

0055
2749

AUDIO DRIVER

000

000
001
001
001

000
000
000

000
000
000
000

000
000

000

000
001

Description

Air Switch, N.O.

Interlock Switch :
Disconnect Switch Blade
Grounding Switch

Grounding Switch

Door
P.A.
H.V.
H.V.

P.A. Fil. Transformer
Driver PFil. Transformer
Step-Down Transformer

Terminal Board
Terminal Board
Blower Terminal Board
Terminal Board

Tube, 4-2504
Tube, P.A., 3X2500F3

Dual Fuseholder

Socket
P.A. Tube Socket Assembly

UNIT (MODULATOR SECTION) M5366

396
506
522
506
506
510
510
500
516
398

572
574

o045
0016
0133
0013
0024
0360
0317
0043
0075
0020

0028
0032

000
000
000
000
000
000
000
000
000
000

000
000

Lamp, 6-8 V.

Cap., .5 mfd., 400(W) V.

16 mfd., 450 V.

Cap.,
.05 mfd., 400(W) V.

Cap.,
Cap., .5 mfd., 600 (W) V.
Cap., 4 mfd., 600 V.

Cap., 1 mfd., 600 (W) V.
Cap., .0005 mfd., 500 (W) V.
Cap., .005 mfd., 1 KV
Fuse, % amp., 250 V, 3 AG

Relay
Relay, Bias U.V., DPDT, 115 V. DC

BC-5P2, M5565, M5932



Symbol No. Gates Part No. Description

401 476 0027 000 Filter Choke

I402,1403 476 0007 000 Filter Choke

TA404 ,IA405 476 0013 000 Bias Filter Choke
R401,R402 - 540 0335 000 Res., 1300 ohm, 1 4., 5%
R403 ,R404 540 0316 000 .Res., 220 oh, 1 wW., 5%
R405,R406 540 0373 000 Res., 51K ohm, 1 W., 5%
R407 ,R408,

R424 ,R425 540 0645 000 Res., 27K ohm, 2 W., 5k
R409 550 0065 000 Control; 5000 ohm
R410,R411 540 0501 000 . Res., 560K ohm, 1 W., 10%
R412 ,R414,

R419,R420 540 0339 000 Res., 2000 ohm, 1 W., 5%
R413 550 0061 000 Potentiometer, 1000 ohm, 2 W.
R415,R416,

R422 ,R423% 540 0758 000 Res., 33K ohm, 2 W., 10%
R417,R418 540 0380 000 Res., 100K ohm, 1 W., 5%
R426,R427 ,

R428,R429 540 0468 000 Res., 1000 ohm, 1 W., 10%
R430,R431,

R432,R433 540 0284 000 Res., 10 ohm, 1 W., 5%
R4-34 542 0209 000 Res., 200 ohm, 50 W.
R435,R43%6,

R437 ,R438 540 0728 000 Res., 100 ohm, 2 W., 10%
R439,R440,

R441 ,R442 542 0060 000 Res., 100 ohm, 10 W.

R443  R44Y 540 0377 000 Res., 75K ohm, 1 W., 5%
R449 542 0140 000 Res., 5000 ohm, 20 W.
R44T ,R448 552 0321 000 Rheostat, 1500 ohm, 25 W.
R450 542 0147 000 Res., 15K ohm, 20 W.

R451 540 0756 000 Res., 22K ohm, 2 W., 10%
R453 542 0216 000 Res., 2500 ohm, 50 W.
R454 542 0099 000 Res., 15K ohm, 10 W.
R455,R456 540 0495 000 Res., 180K ohm, 1 W., 10%
T401 478 0142 000 Transformer, Audio Input
T402 478 0054 000 Transformer, Driver

T403 472 0085 000 Transformer, Rect. Fil.
T404 472 0248 000 Transformer, Bias Power
T405 4792 0035 000 Transformer, Rect. Plate
TB4O1 614 0115 000 Terminal Board

TB402 614 0111 000 Terminal Board, Audio Input
TB403% 614 0110 000 Terminal Board, Feedback
TB4O4 614 0112 000 Terminal Board

TB405 614 0046 000 Terminal Board

9/29/61 -6- BC-5P2, M5565, M5932



Symbol No. Gates Part No. Description

V401 ,v402 370 0097 000 Tube, 6SN7GTA

V403 ,V404,

V405, V406 370 0214 000 Tube, 6550

v407,Vv408,

V409 374 0020 000 Tube, SR4GY

XA401 ,XA402 406 0144 000 Fil. & Bias Pilot Light Assy.,
Green

XF401 ,XF402 402 0021 000 Fuseholder Assembly

XV401 ,XV402 404 0064 000 Turret Socket

XV403,XV404,

XV405,XV406,

Xv407,XV408,

Xv409 404 0016 000 Socket

FREGUENCY CONTROL UNIT (R.F. SECTION) M5533

A501,A502 396 0045 000 Lamp, 6-8 V.

C507 500 0187 000 Cap., .002 mfd., 500 V. (W)
C508,C521,

C522,C523 516 0082 000 Cap., .01 uf., 1 KV
C509,C513% 500 03%%6 000 Cap., .002 mfd., 1200 V. (W)
C510 520 0211 000 Cap., Variable, 12-300 mmfd.
C511 500 0333 000 Cap., .0005 mfd., 1200 (W) V.
C512 500 0447 000 Cap., .0002 mfd., 1200 (W) V.
c517,C518,

C519 510 0360 000 Cap., 4 mfd., 600 (W) V.

C516 510 0362 000 Cap., 2 mfd., 1000 (W) V.
C520 516 0075 000 Cap., .005 mfd., 1 KV, disc hi-kap
C514 510 0359 000 Cap., 2 mfd., 600 V. (W)

F501 398 0020 000 Fuse, 3 amp., 250 V, 3 AG
K501 574 0032 000 Relay, 115 V., D.C., D.¥.D.T.
L503% 494 00%3% 000 R.F. Choke, 2.5 mh

L504 911 1371 001 Plate Parasitic Suppressor Assy.
L505 494 0070 000 R.F. Choke, 2 mh.

L506 913 0857 000 Oscillator Coil Assembly
L507,L508 476 0016 000 Filter Choke, 6 henry

P501 Plug, 8 pin

R501 542 0105 000 Res., 25K ohm, 10 W.

R503 552 0079 000 Res., adj. 15K ohm, 25 W.
R504 542 0145 000 Res., 10K ohm, 20 W.

9/29/61 -7~ BC-5P2, M5565, 15932



Symbol No.

RS05

R507
R508,R518
R509
R510,R514,
R515

R512

R513%

R516

R517

R522

R519

R52%
R524

S502

1501

TB501

TB502

TB50%

V501

V502

V503, V504
XAS01,XA502

XF501

XV501,XV502,

XV50% , XV504

L1,L2
L3

9/29/61

Gates Part No.

540
540
540
542

542
552
540
542
542
542
542
542
540

600
472
6l4
6l4
614
374
274
370
406

402

4Ok

0308
0482
0284
013%2

0703
0258
0317
0081
0095
0148
0099
0410

0571
0160
0069
0118
Olle
0070
0051
0020
0103
ol44

0021

00l6

000
000
000
000

000
000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000
000

000

000

M5422 OSCILLATOR

Res.,
Res.,
Res.,
Res.,

Res.,

Description

100 ohm, 1 W., 5%
15K ohm, 1 W., 10%
10 ohm, 1 W., 5%
1000 ohm, 20 W.

1 ohm, 1 W., 5%

Control, 25K ohm

Res.,
Res.,
Res.,
Res.
Res.
Res.
Res.

LY IR R e

240 ohm, 1 W., 5%
2000 ohm, 10 W.
10K ohm, 10 W.
20K ohm, 20 W.
15K ohm, 10 W.
3500 ohm, 20 W.
22 ohm, 2 W., 5%

Switch

Transformer, Power

Terminal Board
Terminal Board
Terminal Board

Tube,
Tube,
Tube,

6146
SR4GY
ow4GT

Pilot Light Assembly, Green

Fuseholder

Socket

UNIT FOR AM TRaNSMITTERS

520
502
502
508
502
520
502

610

494
492

Olle
0008
0094
006l
0024
0119
0024

0047

0033
0019

000
000
000
000
000
000
000

000

000
000

Cap., Variable, 3%.9-50 mmfd.
Cap., 24 mmfd., 500 (W) V.
Cap., 800 mmfd, 500 (W) V.
Cap., .0l mfd., 600 V.

Cap., 100 mmfd., 500 (W) V.
Cap., Variable, 6.7-140 mmfd.
Cap., 100 mmfd., 500 (W) V.
Receptacle

R.F. Choke, 2.5 mh
Variable Coil, 105-200 uh

BC-5P2, M5565,M593%2



Symbol No.

R1,R6
R2

R%,R9,
R10,R11

S1
v1,v2

XV1,%V2
XY1,XY2

Y1,¥2

9/29/61

Gates Part No.

540
540

540
540
540
540
540
540
540

913

370

404
404

o764
0740

0757
0754
0752
0730
0740
0760
0284

0316

0123

0059
0016

000
000

000
000
000
000
000
000
000

001

000

000
000

Description

Res., 100K ohm, 2 W., 10%
Res., 1000 ohm, 2 W., 10%

Res., 27K ohm, 2 W., 10%
Res., 15K ohm, 2 W., 10%
Res., 10K ohm, 2 W., 10%
Res., 150 ohm, 2 W., 10%
Res., 1000 ohm, 2 W., 10%
Res., 47K ohm, 2 W., 10%
Res., 10 ohm, 1 W., 5%

Rotary Switch

Tube, 12BY74

Socket, Noval
Socket, Crystal

Vacuum Crystal (det. by freq.)

BC-5P2, M5565,M5932



GATES
BC-SP
BROADCAST
TRANSMITTER

DI-136



N

21} K202 MOD.O. L.
K203 MOD.O.L.

DRIVER XFMR

T402 R202,R203

CAP_4MF 600V.

C412,C413 AUD. PLATE XFMR
T405
L40l
l.‘ SR4GY/S5019
CAP. 4MF 600V, V407,V408,V409
c4le, c4l7_______.————----\!-"“I-Tf!"r

T404 BIAS XFMR

INPUT XFMR
T601 = ey \TB4OI
A402 A40lI
R208
S$204
R209

STEP DOWN XFMR
T203

$207

FRONT VIEW MODULATOR CUBICLE
BC5P



T202 FIL. XFMR

3X2500F3 v202 3X2500F3

FEED BACK
RESISTORS
R204

R205 B20l

STEP DOWN XFMR
T203

MOD. REACTOR

L20I
MOD. XFMR

T20I

REAR VIEW MODULATOR CUBICLE
BCSP
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REPLACING COMPONENTS ON THE
PRINTED CHASSIS

Since this is a destructive operation, the engineer must be
reasonably sure that the part is defective before removing
it., He may determine this from the D.C. and signal voltage
measurements or by visual observation,

WARNING: The copper conductors are only ,0027" thick on the
printed chassis, They are easily damaged! Do not attempt to
pull one component lead loose to check the component, Use
only the approved procedure as outlined in the sketches and
the sub-paragraphs listed below,

Use a small electric soldering iron (60 watts or less) and
allow it to come up to full heat before starting the repair
jobe The tip must be clean and well tinned,

CAUTION: Do not use a soldering gun, The ex-
tremely high temperature of the tip
will damage the phenolic board.

Put the iron tip on the fillet under the chassis, right be=-
side the component lead being removed. Put a gentle, but
firm pressure on all leads and components being moved while
the heat is applied, Do not hold the iron to the printed
chassis for long periods of time, If the lead or component
is difficult to remove, make repeated short passes at it
rather than one long period that may overheat the board.

1, REMOVING PARALLEL MOUNTED COMPONENTS WITH AXIAL LEADS:

A clip leads B pliers push wire through hole
{__L§i§§} until hook can be clipped
Prﬁ - " st
4%%25 clip off hook that was
iron tip soldered to chassis,
C pliers

place iron on fillet again and pull the
. wire out of the hole on the top side of
the chassis,

iron tip

2, REMOVING VERTICALLY MOUNTED RESISTORS AND COMPONENTS
WITH AXIAL LEADS:

A clip place iron on fillet and push
here pliers wire through the hole until
' the hook can be clipped off.

clip off hook that was solder-
ed to chassis,

iron tip
remove wire as illustrated in:
paragraph l. (c)o.

Page 1



7e REPLACING TUBE SOCKETS:

Tube sockets are very difficult to replace and should not be
replaced until you are positive that the one in question is
actually defective, Resolder all of the socket pin fillets

to assure that this is not the trouble, Inspect the top side
to see if the tube pin sleeve is bent and can be straightened.
Use a socket alignment tool to re-sizeo Check continuity from
the top to the bottom side of the chassis, If there is a con-
nection and the socket sleeve is not out of alignment or spread
open, the socket is 0.K. and should not be removed.

(p) If the socket has been damaged or is excessively corroded
it must be replaced. Stand the unit so that the chassis is
vertical, Hold a small iron to the hex nut in the center of
the socket (if the socket is retained in this manner)., After
the solder has melted, unscrew the retaining screw,

(B) Remove the excess solder from all pin fillets by carrying
it away with the tip of the iron. Repeat until all solder that
will come loose is removed, Do not hold the iron to the chassis
for long periods of time.

(C) Starting at pin 1 or pin 7 (8 or 9 on other sockets), apply
the iron and push against the socket to raise it at this point.
Use the thumb and fingers only to raise socket to prevent damage
to the boarde The socket will not move very much but any move-
ment at all is helping. Place the iron on each pin in rotation
around the socket while pushing up on the side of the socket
adjacent to the pin being heated, After several passes around
the socket it will no longer be held in by solder, Gently rock
the socket and pull it free of the holes.

(D) Use a small metal twist drill as illustrated in paragraph
5 of these instructions to clear the fillet holes of solder,

(E) Install the new socket and put in a new retaining screw
similar to the one removed (if retaining screws are used). Do
not tighten the nut excessively and put a great strain on the
phenolic board,

(F) Solder the screw, nut and each socket pin fillet swiftly
and securely. Be sure that there is no solder bridging between
adjacent fillets or conductorse.

(G) If one of the fillets was damaged in the replacement oper-
ation, form a small loop on the end of a small piece of wire,
Drop the loop over the socket pin and lay the wire to join the
proper conductor, Flow solder on the connections and clip off
the excess wire,

From the Engineering Department of
The Gates Radio Company
A Subsidiary of the Harris-Intertype Corp,
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REPLACING COMPONENTS ON THE
PRINTED CHASSIS

Since this is a destructive operation, the engineer must be
reasonably sure that the part is defective before removing
it. He may determine this from the D.C. and signal voltage
measurements or by visual observation,

WARNING: The copper conductors are only ,0027" thick on the
printed chassis, They are easily damaged! Do not attempt to
pull one component lead loose to check the component, Use
only the approved procedure as outlined in the sketches and
the subeparagraphs listed below,

Use a small electric soldering iron (60 watts or less) and
allow it to come up to full heat before starting the repair
job. The tip must be clean and well tinned,

CAUTION: Do not use a soldering gun., The ex-
tremely high temperature of the tip
will damage the phenolic board.

Put the iron tip on the fillet under the chassis, right be=-
side the component lead being removed. Put a gentle, but
firm pressure on all leads and components being moved while
the heat is applied, Do not hold the iron to the printed
chassis for long periods of time, If the lead or component
is difficult to remove, make repeated short passes at it
rather than one long period that may overheat the board,

1. REMOVING PARALLEL MOUNTED COMPONENTS WITH AXIAL LEADS:

A clip leads B pliers push wire through hole
I o iﬁff} until hook can be clipped
) S i - Shiiio
clip off hook that was
iron tip soldered to chassis,
C pliers
place iron on fillet again and pull the
: wire out of the hole on the top side of
the chassis,
iron tip

26 REMOVING VERTICALLY MOUNTED RESISTORS AND COMPONENTS
WITH AXIAL LEADS:

A clip /A place iron on fillet and push
‘ here pliers wire through the hole until
' the hook can be clipped off.

T clip off hook that was solder-
ed to chassis,
iron tip
remove wire as illustrated in-
paragraph 1. (c).

Page 1



2e (continued)

place the iron against the

folded wire and rotate it
away from the conductor lead-
ing into the fillet (2-c).
C "iron tip

cut the wire as near the

chassis as possible after
removing as much excess solder as possible. Remove solder by
carrying it away with the iron tip and wiping the tip on a
clean cloth, Repeat until the hook can be clipped with small
sharp diagonal cutters, illustrated in (2-D).

push place iron on fillet again and push the
resistor body over until the lead comes

E out of the hole,

ii %

%on tip
3. REMOVING PRINTED WIRING TYPE CAPACITORS:
pus push
clip
A B here & C
§ A VI i A % %

" 2
égron tip éiron tip

(A) hold iron tip on one of the folded leads, as soon as the
solder melts -~ push gently but firmly on the side that will
1ift this lead, The capacitor should be pushed over just far
enough to clear the lead from the hole,

(B) cut the lead off to prevent it from going back into the
hole when removing the other lead,

(C) hold the iron tip to the other lead and push the capacitor
over until it comes free,

L, REMOVING SADUDLE TYPE ELECTROLYTIC CAPACITRS:

Place the iron tip on top of the
folded over mounting ear, As the
solder melts, slip a thin knife
between the mounting ear and the
copper conductor pad, DO NOT PRY
THE TAB UP WITH THE KNIFE! See
(4-=B) for bending ears away from
chassis, When the knife is com-
pletely under the ear, remove iron
and let the solder cool.

Repeat on other two mounting ears.
Page 2




Lo (continued)

Using a pair of small sharp diagonal
cutters, bend the mounting ears up
and away from the copper conductor
ads, DO NOT PRY THE MOUNTING EARS
P WITH A KNIFE OR SCREWDRIVER!

Repeat the process on the other two
mounting ears and drop the capacitor
off the board.

55 PREPARING THE HOLES FOR THE REPLACEMENT COMPONENT:

Use a small metal twist
drill (1/8" dia. or less)
to clear the hole only in
the fillet of solder,
Twirl the drill by hand,
Do not attempt to remove
all of the solder in one
turn, do it slowly and
carefully,

bottom view
of chassis

Do not attempt to increase
the hole size, just remove

easily removed in this way.

6. REPLACING THE COMPONENTS:
A : B . c
i“ : “‘}¢= L \—l?: L i !\:_r 7
U fold & clip fold & Ufold
here clip here

(A) & (B) Fold the leads on the new part to the same spacing
as the mounting holes, Insert the part and fold the leads
under the chassis to hold the part tightly against the top of
the chassis, Clip off the excess wire,

Put the iron tip on the fillet and lead, Solder swiftly and
securely, If the printed chassis is damaged by accident it
is seldom necessary to scrap it., If one of the conductors is
broken, lay a piece of small wire (#18 to #24 AWG) across the
break and solder each end to the conductor, If a fillet is
pulled loose, break it off to get rid of the loose end. Fold
the new component lead toward the end of the conductor and
solder the lead to the conductor., If the component lead is
cut too short, lay a small piece of wire across the gap solder
it in,

Page 3
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7o REPLACING TUBE SOCKETS:

Tube sockets are very difficult to replace and should not be
replaced until you are positive that the one in question is
actually defective, Resolder all of the socket pin fillets

to assure that this is not the trouble, Inspect the top side
to see if the tube pin sleeve is bent and can be straightened,
Use a socket alignment tool to re-size, Check continuity from
the top to the bottom side of the chassis, If there is a con=-
nection and the socket sleeve is not out of alignment or spread
open, the socket is 0.K, and should not be removed.

(A) If the socket has been damaged or is excessively corroded
it must be replaced. Stand the unit so that the chassis is
vertical, Hold a small iron to the hex nut in the center of
the socket (if the socket is retained in this manner)., After
the solder has melted, unscrew the retaining screw,

(B) Remove the excess solder from all pin fillets by carrying
it away with the tip of the iron. Repeat until all solder that
will come loose is removed, Do not hold the iron to the chassis
for long periods of time,

(c) Starting at pin 1 or pin 7 (8 or 9 on other sockets), apply
the iron and push against the socket to raise it at this point.
Use the thumb and fingers only to raise socket to prevent damage
to the board, The socket will not move very much but any move-
ment at all is helping. Place the iron on each pin in rotation
around the socket while pushing up on the side of the socket
adjacent to the pin being heated, After several passes around
the socket it will no longer be held in by solder., Gently rock
the socket and pull it free of the holes,

(D) Use a small metal twist drill as illustrated in paragraph
5 of these instructions to clear the fillet holes of solder,

(E) Install the new socket and put in a new retaining screw

similar to the one removed (if retaining screws are used). Do
not tighten the nut excessively and put a great strain on the

phenolic board.

(F) Solder the screw, nut and each socket pin fillet swiftly
and securely. Be sure that there is no solder bridging between
adjacent fillets or conductors,

(G) If one of the fillets was damaged in the replacement oper=-
ation, form a small loop on the end of a small piece of wire,
Drop the loop over the socket pin and lay the wire to join the
proper conductor, Flow solder on the connections and clip off
the excess wire,

From the Engineering Department of
The Gates Radio Company
A Subsidiary of the Harris-Intertype Corp,

Page 4



0O

-

HOW CAN WE HELP YOU?

Where problems exist, we want to help. -—- The best way is to work out the problems together:
In that way, you are completely familiar with what is done and future maintenance will be routine,

1. You will note the SERVICE QUESTIONNAIRE, Fill this out completely and mail back today, if possible. Use
an extra sheet of paper if further comments are necessary. The following are statements of fact or things to
look for. Always remember that most problems have a simple solution. If some of the statements below are
elementary, it is because busy, intelligent people often assume that the simple, elementary things are okay.

2. LOW OR HIGH EFFICIENCY. This is important as a first test. As efficiency will vary with transmitter
powers, these estimates will help:

250 watts —— 65 to 75% efficiency
500 watts -—- 65 to 75% efficiency
1000 watts —— 68 to 77% efficiency
5000 watts —— 72 to 80% efficiency

(a) The above variances in limits could be for many reasons such as slight meter error, tune-up and/or
variance in transmission line length.

3. COMPUTING EFFICIENCY. To compute wattage input, multiply the plate voltage by the plate current in the
final radio frequency amplifier, For example, if plate volts were 2500 and plate current was 550 MA., we
have:

2500
.550

1375.000

This means the power input to the final P.A, stage as required to compute power is 1375 watts, which would be
approximate for a 1000 watt trans mitter. If, at this power input, the transmitter is delivering 1000 watts out-
put as computed by antenna current (see Par. 4), then we find the transmitter is approximately 73% efficient,
or:

1000

1375 U2

4. COMPUTING POWER OUTPUT. The formula I2R is employed here. I = the current reading of your antenna
meter at the tower and R = the resistance measurement of your tower as provided by your consultant who
measured your tower after it was erected. If the tower resistance was 50 ohms (they vary widely from
tower to tower), then the antenna current squared, multiplied by the tower resistance, would be the power
output. Using 1000 watts as the transmitter power, we find if the antenna current was 43 amperes that the
square of this, or 4.5 x 4.5, is 20.25 and we have this simple problem:

20.25 x 50 = 1012.5 (watts)

5. CORRECTING LOW EFFICIENCY, Basically a broadcast transmitter by inherent design cannot produce
low efficiency unless it is tuned up incorrectly. If you have low efficiency, your first check should be into an
approved dummy antenna. Light bulbs or dummy antennas of unknown resistance under power do not help. As
every station should have a dummy antenna for off -hours testing, etc., this should be part of your test equip-
ment. Several types are listed in the Gates catalog and they are not expensive. By use of the dummy antenna,
we have a known resistance to compute the transmitter efficiency without using the antenna tower, antenna
coupling equipment or transmission line. By using the formula in Par. 4 above, we use the resistance of the
dummy antenna as R. The IR gives us the power out of the transmitter.

6. When using a dummy antenna and efficiency is low or below that in Par. 2, the first thing to do is check the
accuracy of the plate voltmeter and P.A. milliammeter. This is the gas tank that is always full but often turns
out to be the offender. Meters are delicate and the transportation company could have dropped the box in just
a way to render a meter inaccurate. You must have another meter of known accuracy for both circuits. A
reliable volt-ohm-meter will suffice. Be careful as the voltage is lethal. If you find either of these meters
is off, you have found the trouble.

7. 1f all is normal, then reconnect the transmitter to the antenna. Get another R.F. ammeter (perhaps you can
borrow one from a nearby station) and check the accuracy of this meter. An error of only a couple tenths on
the scale makes a huge difference. Using our example in Par. 4 above, you will note we used a meter reading
of 4.5 amperes as an example which gave us 1012.5 watts output. If this meter had read 4.4 amperes, the out-
put would have been 968 watts. Thus, if the meter was off only 0.1 amperes, we lose 44 watts or nearly 5% of
our 1000 watts output.

8. ARCING PROBLEMS. Power must go to the antenna. When it gets sidetracked, it has to go somewhere and
this often causes arcing. As efficiency, discussed above, tells many stories, we often find that low efficiency
and arcing go together. If the dummy antenna shows good efficiency and the antenna itself shows poor effi-
ciency, it means part of the power is not getting to the antenna. This could indicate several things:

-~ Improper tuning of antenna coupler.

—-- Standing waves on the transmission line usually indicated by different
current readings at each end of the line.

~—- Improper ground return from the ground radials to the transmitter.

-— Incorrect resistance measurement of the tower,.
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9. TUNING ANTENNA COUPLER. Your consultant can help you by tuning up your coupler with an R.F. bridge
at the same time he measures your tower. -—- Where this is not possible and a bridge is not available, con-
sult the graphs in the instruction book and use the cut and try method. Result desired is the greatest antenna
current without increasing the power input to the transmitter to get the increased antenna current.

10. STANDING WAVES on the transmission line are caused by improper impedance match between the output of
the line and the antenna coupler. Poor match between transmitter output and input to line will reduce power
transfer and cause low efficiency. Standing waves may also be caused by a poor or no ground on the outer
shield of the transmission line. This line should be grounded to the ground radials at the tower end and to
the transmitter at the transmitter end.

11. IMPROPER GROUND. Here is where many good installations go astray. We plow in 120 ground radials but
fail to connect them well to the transmitter. Remember, this is the second conductor of our radiating circuit.
Where the radials are bonded together at the tower, extend at least a 2-inch copper strap directly to the ground
of the broadcast transmitter. Do not attach to one radial closest to the transmitter. Vision your transmitter
the same as an ordinary light bulb circuit. The transmission line to the tower is one wire. The other is the
ground strap from the radials under the tower back to the transmitter. And don't forget to ground the antenna
coupler box too. In fact, you can't do enough good grounding.

12. INCORRECT RESISTANCE MEASUREMENT OF TOWER. Here is where Gates might offend a consulting
engineer. It can be said that consultants seldom miss because they know the importance but it has happened.
We recall one world -famous consultant that came up with a wrong one and there are lots of good reasons, such

as an error in the R.F. bridge. One cause is making changes in the ground system after the measurements are
made. This one has upset all of us at times. Any good consultant will recheck his measurements if everything
points that way. Be sure first because these consultants are mighty accurate. — The importance of this point
is understood by reading Par. 4 again. If the resistance was actually 40 ohms instead of 50 ohms, the power
output would be 20% less and the efficiency would be nothing short of horrible.

13, FUSE BLOWING. This doesn't happen often but when it does, it is a big problem. Especially in remote
control unattended operation. It is a little embarrassing to suggest the fuses as too small. Don't forget the
fuse power is computed by a good safety factor as you may have some things on these fuses that you have for -
gotten about, such as a window fan or a well pump. —- Also fuse rating and heat go together. A hot day and
border line fuses is asking for trouble.

14. More important is the deeper causes of fuse blowing. Here are a few points:

~ In extremely cold weather if you blow a fuse at morning turn-on, it is a safe bet
the temperature of the room has gone very low and the mercury in your rectifiers
has collected, causing an arc-back. You can correct this by placing a light bulb or
small heating element next to the rectifiers which turns on when the transmitter is
turned off.

—- Dirt or scum is the evil of all transmitters. Enough will cause arc-overs that
will blow fuses.

- Look for cable abrasions.

15. It is also important to note that if you have had a fuse blowing ordeal, that after locating the cause, the fuse
clips may be so badly charred that you will continue to blow fuses until the clips are replaced. Fuses will often
blow while circuit breakers either in the transmitter or in the wall will not act. Fuses are faster but if you
have proper size fuses the circuit breaker ahead of them will usually operate first.

16. UNEXPLAINED OUTAGES. This is the one that puzzles all technicians and often the best of them. A trans-
mitter that goes off the air for no reason and can be turned back on by pushing the start button always brings
the question, '*What caused that? '’ — Of course, if this happens infrequently we can say it is normal as power
line dips, a jump across the arc gap at the tower base, or other normal things will cause this and it should re-
move the transmitter momentarily to protect it. Some circuits include an automatic carrier reset while other
transmitters require the operator, either remote or in attendance, to push the start button. In either case,
frequent outages demand the cause to be located.

17. Your transmitter always looks like the offender. It is the device with meters and it is the device that quits
if there is .a failure anywhere in the entire system. An open or short circuit in a transmission line does not
hoist a flag at the point of trouble in the transmission line. It does react at the transmitter. A faulty insula-
tor in an antenna guy wire or a bad connection in the antenna tuning unit only shows at the transmitter. ——
In fact, as you can see, the transmitter always shows as the offender. Often it is not, in fact more often it is
not, —— If the drive shaft between your car motor and the rear wheels fails, it does not mean the motor is
defective,

18. Earlier we mentioned the need of a dummy antenna at every radio station. Here again we see how valuable
it becomes because you can disconnect everything after the transmitter and use the dummy antenna. By quick
process of elimination of the tower, coupler, transmission line, tower chokes and ground system, you are able
to determine if the transmitter is the offender. By modulating the transmitter and doing regular programming
for an hour or so into the dummy antenna you experience the same transmitter outages, then you can hang it on
the transmitter. Conversely, if the transmitter gives no trouble into the dummy, you can conclude that the
fault is not the transmitter but in what is connected to it.

19, Step by step trouble shooting is always best. Trouble shooting is never on the basis of '‘It might be this

or that.' Instead, follow through from the beginning. If the transmitter was okay on the dummy antenna, the
question becomes — ‘‘Where is the trouble? ' If a transmission line connects the transmitter to the antenna
coupler, then move the dummy antenna to the far end of the line and repeat the tests. Always remember that
tests should be made, in part, under full modulation because often an open or an arc will occur under condi-
tions of the greatest voltage and/or current. If, in this condition, an irregularity is noted, you have found the
point of trouble in the transmission line. If not, reconnect the antenna coupler and the next job is to visually
observe the antenna coupler under operation. In so doing, you may actually note a small arc or corona during
a modulation peak. This could be caused by dirt, a bad connection, or even a component that is defective,
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20. It is well to remember that one bad connection in the radiating system can cause outages. Several years

ago an engineer solved weeks of investigation by stepping on a poorly brazed connection at the base of the
tower. When he did so, he noted the antenna current increase nearly ; ampere. So don't assume. Be sure
the entire chain is well connected. Carelessness around the base of the tower, where wires are brazed and
at which point is the hub of the entire ground system, has caused many problems.

Other outage conditions not affecting the transmitter are listed for their value in checking:

-—- Under certain conditions, especially at higher altitudes, the guy insulators will arc
across, caused by static. This will always cause an outage as it changes the antenna
characteristics. This is hard to find as it is hard to see. Use of field glasses at night
is the best way. If it happens, the vulnerable insulators should be shunted with a resistor.
Write our Engineering Department for advice, giving full antenna detail when writing.

-—— At times the arc gap at the base of the tower is set too close or has accumulated
dirt. This causes an arc to ground under high modulation.

— A crack in the tower base insulator is unlikely but keeping it clean is very necessary.
A low resistance path at this point can cause trouble.

— Look at the tower chokes. Though they are husky, they are in a vulnerable position
as to lightning.

—- Shunt fed towers (no base insulator) are usually more sensitive to static bursts than
series fed towers. The best method is to try and make the feed line to the tower
equal the impedance of the transmission line.

—- One side of the tower lighting circuit shorted to the tower itself can cause a lot of
trouble, yet the lights may function perfectly.

22. OTHER OUTAGES. If the transmitter is the offender or it acts improperly on a dummy antenna, the process

of elimination by starting at the first and following through is preferred unless the cause is actually known.
The following hints may help both as to outages and improper operation:

(FALL OUT) The transmitter kicks out a relay at high modulation. Possibly

the overload relay is set too sensitive. Look for an arc at any variable condenser.
If this condition is noted, it usually indicates improper tune-up or lack of complete
neutralization. Improper L/C ratio means the amount of coil to the amount of
capacitor used can cause high circulating current and arcs. Use of more coil

and less capacity, and in some instances just the reverse, will solve the problem.

(HARD TO MODULATE) Cause can be either improper impedance match at
output of transmitter or low grid drive to the final power amplifier. Consult
instruction book for recommended grid drive. Correct match of transmitter

to load is covered, in part, in the instruction book. The remainder depends on
local conditions. It is a very important part of good performance. Indication is
a sluggish line or antenna meter, does not move up under modulation or even
moves down.

(BAD REGULATION) Usually power line is too small and voltage varies

at input under modulation. Often hard to find as public utility meters and
graphs are slow speed. Best check is to apply sine wave to transmitter.
Check line voltage at zero modulation and then at 100% modulation. If line
voltage drops at 100% modulation, then call your utility company. Watch for
high line voltage. If much over the stated primary voltage for the transmitter,
you are headed for parts failure. Likewise, low line voltage causes poor per-
formance. -— Improper loading of the transmitter to the tower will also cause
poor regulation.

23. SHORT TUBE LIFE is usually not the fault of the tubes. Instead, is caused by over -working the tubes.

If efficiency is low, tubes must put out more watts to make it up and thus last longer. Answer is get the
efficiency up (see Par. 2). Arc-overs anywhere, may under certain conditions, cause the big tubes, the
expensive ones, to self -oscillate. Find and stop the arc-over. Short tube life is compared to using more
gas if the car is running up hill all the time. Eliminate the cause for your running up hill and tube life
will be long.

24. POOR QUALITY can be for so many reasons that to list them all would take many pages. It seems foolish

to even suggest that a poorstylus in the transcription turntable is a cause for poor quality, but it happens. -
Every station must take proof of performance measurements. This proof of performance equipment is usually
owned by the radio station. In fact, it is difficult to keep a radio station at top performance without one. With
this equipment, each major equipment may be checked for distortion, noise and frequency response and it is
these checks that tell good or bad quality. Where studios are separate from transmitter, even the quality of
the telephone line may be checked.

25. Poor quality is often guessed at as to cause and yet we all know that the finest broadcast transmitter is only

as good as the microphone used, which is to say, '‘A broadcast system is as strong as its weakest link.'' We
thus can agree that poor quality usually ties down to any one item in the entire system. By use of proof of per-
formance equipment, we find out what this item is and fix it. — Though this data is not intended in any way to
be sales data, some may wonder where to get ''Proof of Performance Equipment’’. This will be found in the
Gates catalog. The SA-131 complete proof of performance package sells for $498.00 and is available on time
payments as we feel every station should have one regardless of budget.

26. Earlier it was stated that poor quality is possible from many places. The obvious is easiest to find, such as

the poor microphone or bad turntable styli. Radio frequency leakage is often a cause for poor quality. This
leakage is where a small amount of R.F. voltage gets into other equipment, such as the limiter, audio cables,
and in combination installations the speech input console. - In most cases, this leakage is small enough to
be quickly eliminated but also small enough to be hard to indicate by use of the usual methods such as a small
neon lamp, etc., ———— R.F. leakage is usually caused by lack of grounding or grounds at varied potentials.
Grounding to one common ground is best. Of course, be sure you have a ground connection. Once in awhile a
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full rack of equipment will be found with the only ground coming through a shield of the audio cable. This, of
course, is poor grounding and copper strap should be employed.

27. Care should always be taken not to run R.F. cables in the same conduit or cable group as audio cables. For
example, running the coaxial connecting cables from transmitter to monitors in the same cable as audio lines
would be very wrong. Likewise, inserting high and low level cables, even if individually shielded, in the same
conduit or cable group is very wrong. A high level circuit would be any output circuit. A low level circuit
would be any input circuit. Thus, a microphone or turntable pair in the same conduit or cable group as the
output of the program amplifier or monitoring amplifier would be asking for trouble.

28. Poor quality is possible through overloading. All equipment is u8ually rated as to maximum input and out-
put levels., For example, if an input circuit is rated at 0 Db., this means that putting more than 0 Db. into this
circuit is overloading. If an output circuit is rated at +18 Db. and you are developing +24 Db., the distortion
goes up. ——- Careful attention to good sensible engineering practice is the answer. Short-cuts, speed in
getting the equipment installed and throwing long known precautions to the wind cause many quality problems
and usually demand rework.

29. THE CHIEF ENGINEER. He has the job of keeping everybody happy -— listeners, manager and stock-
holders. When trouble comes, he is under pressure. He will do his best to correct trouble as fast as he can.
It is well to remember that electronic equipment has many circuits and many avenues of travel. Where prob-
lems are known, the solution is usually quick. Where the problem has to be found, the solution will take
longer. —- It is well to remember that if equipment did not need maintenance, it would not need a Chief
Engineer. The greatest service he renders is the insistence on regular preventive maintenance and his
being there when problems arise.

30. PREVENTIVE MAINTENANCE. Few of us would fly in commercial airlines if we felt the planes were not
carefully checked after every flight and, of course, they are. --- We even check our automobile tires before
we take a trip. Our lives are lived and protected, even our homes are run on preventive maintenance. The
good wife cleans to prevent moths, - In broadcasting equipment, preventive maintenance is mandatory.
Most offages can be eliminated before they happen by checking before instead of fixing afterwards.

31. Dirtis the first cause of all trouble. Excessive heat is Number 2. With the advent of unattended operation,
both have grown. With the transmitter in a locked building, it is cleaned much less and with the windows
closed it becomes an oven in summer months, In all cases, remember:

—- The dirt-free transmitter is the trouble-free transmitter.
~—- The cool transmitter is the longest lasting transmitter.

Clean once weekly and duct hot air out of closed transmitter buildings. Check tubes at least monthly. Poor
tubes mean poor quality and eventual outage. Rotate the bigger tubes every month. Include spares in this
rotation, both to prevent gassing and also remember the guarantee will run out. If you have a defective spare
and you rotate it into the equipment, you will find the defect before the guarantee runs out.

32, Other things in preventive maintenance include oiling of motors in blowers and turntables, burnishing relay

contacts as needed, cleaning attenuators, checking batteries where used, cleaning inside of all equipment. The
inside is more important than the outside. Every station should have a small suction type cleaner such as used

to clean an overstuffed chair. This will pick out dirt and dust from pesky trouble -making nooks and corners.
If we take a leaf from the Navy book which says everything must at all times be sparkling clean or what is
called ‘‘Shipshape’’ -———- we have preventive maintenance in the complete form.

33. ADEQUATE TEST EQUIPMENT. When you go out to take pictures you must have a light meter to test
exposure time. This light meter has nothing to do with the camera. It is test equipment.

34, Comparatively, you can neither maintain nor® correct without the tools to do the job. An investment in
expensive broadcasting equipment dictates a modest investment in the necessary equipment to keep it opera-
ting at top performance. Listed below is suggested test equipment for the average radio station. Where the
station is directional (uses more than one tower), an item or two more will be required, such as a field
strength meter for sure. Here is the suggested list:

~—- Dummy antenna.
~— Proof of performance equipment consisting of:
1. Audio oscillator.
2. Distortion meter.
3. Gain set.
4. R.F. pickup coil or rectifier.
—-- Good grade volt-ohm-meter.
-— Spare antenna current meter.
—-- Oscilloscope.

35. GATES ASSISTANCE TO HELP YOU, The Gates Radio Company sincerely believes that the best type of
assistance it can render to the technical personnel in the radio broadcast field is in full cooperation with
them in solving any problem, no matter how small. It is believed that the solution of any problem is best
accomplished by getting to the seat of it through mutual working together between the station engineer and
Gates technical people. As we all have a certain amount of pride, there is often some reluctance to write,
asking about a problem that might seem simple. It is emphasized that often the problem that appears the
simplest might be the most complex. It is only by the asking of questions that assistance can be rendered.

36. Gates engineers and technical personnel invite the correspondence of the technical people that are using
Gates equipment, and for that matter, even if they are not using Gates equipment, and are willing and ready
to spend any amount of time necessary to not only be of help and assistance but to make the life of the broad-
cast technician more pleasant — and most important of all, to make the radio broadcasting equipment always
a pleasant experience by continued satisfactory performance,.

GATES RADIO COMPANY - - QUINCY, ILLINOIS, U. S. A.
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SERVICE QUESTIONNAIRE

If you have a transmitter problem, your filling out answers to the following questions will permit our various engi-
neers to carefully analyze and in many cases solve the problem without expense. Please fill out completely and mail

<
(1)
(2)
(3)
(4)
()
(6)

(7)

(8)

(9)

(10) No. of ground radials Length

(11) State method of connecting ground system to main ground of transmitter

Tustomer Service Section, Gates Radio Company, Quincy, Illinois.

Radio Station City

Street Address Office Phone Xmitter Phone

Chief Engineer Home Address

Number of years with Station

Make of transmitter Model

Date placed in service

Is transmitter located in the same building or immediately adjacent to a FM Transmitter

. Other ?

. TV Trans-

mitter

Height of tower Tower resistance

Date resistance measured

Reactance (indicate plus or minus)

Method of coupling transmitter to tower (please check):
"] transmission line [ direct coupled
[] series feed (insulated tower) [ shunt feed (no base insulator)

[ If transmission line employed, please state following:

Type . Impedance

Length

Do you use ground screen? Size

(12) If antenna coupler used, please state following:

(14) Number of towers

Make Age

State antenna current (meter connecting to tower) Amps.

State line current at transmitter. at coupler

" If transmitter feeds directional antenna system, please state whether all monitor points checked or measured

daily . weekly , other

When installed?

ROYAL



{15) Your tramsmitter

Plate voltage at: no modulation 90% modulation
P.A. Plate current at: no modulation 90% modulation
P.A. Grid current at: no modulation 90% modulation 7
Line or antenna current at: no modulation _90% modulation
A.C. line volts at: no modulation 90% modulation

NOTE: For 90% modulation measurements use a
constant tone and not program.

(16) In your opinion, how does transmitter sound?

(17) 1f answer to 16 is "poor” state following:

Date proof of performance made

By whom

—DResponse curve of transmitter: 50 cycles 400 cycles
1000 cycles. 2500 cycles 5000 cycles
7500 cycles 10,000 cycles

—Distortion: 50 cycles 100 cycles

1000 cycles 5000 cycles

~—Noise: Db. reduction below 100% modulation

(18) Have you experienced part failures?

If so, state what:

19) Have you expsrienced severe electrical storms recently?  (Important as it helps in many instances
to find trouble).

(20) Give your opinion as to the cause or fault of your problem. Use another sheet of paper, if need be.

(21) Have you experienced any arcing? If so, state where:

(22) State make of power tubes used (the larger, more expensive tubes):

'World Radio Histol



(23) Where station has been on the air long enough, state tube life as follows:

P.A. tube No. 1 hours

P.A. tube No. 2 (if used) hours
- Mod. tube No. 1 hours

Mod. tube No. 2 hours

Main rectifiers hours

SPEECH INPUT EQUIPMENT:
(24) Make of speech equipment Model

When purchased_

(25) Make of transcription turntables

Model. When purchased
(26) State make of pickup as follows:

Arm
Head

Filter or equalizer

Preamplifier

Styli: [J diamond [J sapphire

J

.
(2,7 State your opinion of fault or cause of speech equipment problem. Use another sheet of paper, if need be.

(28) Make of limiter Model

When purchased

(29) Do you use a constant level amplifier such as a Gates Sta-Level or GE Uni-Level?

(30) Are studios separate from transmitter? o

(31) If answer to 30 1s Yes, have you run a response curve on the connecting telephone line?

How is it?_.____ — — 3 =
(32) DO YOU OPERATE BY REMOTE CONTROL?.__._.__ INDICATE PART TIME_ __ FULL TIME____
(33) Type of Remote Control System, DC____, Tone Operated__. _ Other____ Make

(34) Do you consider your Remote Control System completely reliable?

(35) If you operltte with Remote Control full time, what provisions do yYou have to assure correct operating temper-
@ iture of transmitter? o

(36) Is transmitter building heated in winter?

(37) Please make rough sketch on another sheet of the Transmitter Building Ventilating System.



THE OVERALL SYSTEM
When all of the equipment from microphone to tower is tied together in a system, the following information will help:

(38) Do you notice the performance is satisfactory until you add a specific piece of equipment? ... __

What is it?

What happens when you add it?

(39) Please list "Test Equipment” available to Station. Low distortion audio oscillator [], distortion meter ],

sco~e [, volt ohm meter [J, R F Bridge [J, other [],

(40) State anything peculiar to you that may seem either simple or complex that might be worthy to note in analysis.
Such things as outages at certain times of the day, or transmitter works well all day but won’t turn on immediate-

ly in morning, or . . . anything at all that seems odd to you and yet you can't put your fingeronit.

SUMMARY

In filling out this Questienndire, do not feel in any way that a problem is too simple to merit comment. It is well to re-
member that most serious probléems have a very simple cause. Gates well understands that often those closest io the
problem wiil often overlook something that becomes easier to solve when a second person such as a Gates engineer
is able o look at it, through this Questionnaire, and without the pressure often existing at the scene of action.

GATES RADIO COMPANY — — QUINCY, ILLINOIS, U. S. A.

Subsidiary of Harris-Intertype Corporation
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F.0. 18270 00676

Se0s 761=1i501k TEST DATA SHEET BC-5P2/s

SERIAL NO.__ 68522 CUSTOMER WLSI

FREQUENCY 900 KC ‘ Pikeville, Kentucky
R. F. UNIT

CRYSTAL HEATERS LIGHTS

CRYSTAL SELECTOR SWITCH #1_ (¥ CRYSTAL SELECTOR SWITCH #2__ OK
PLATE VOLTAGE__gég DRIVER BIAS VOLTAGE_3j00 P.A.BIAS VOLTAGE__230

FILAMENT LIGHT gg BIAS LIGHT___ gg BIAS RELAY_ ok

BUFFER TUNING__ g C511_ogut C512__ out

0SC, PLATE_ 22.5 ¢ BUFFER GRID _ 2.5 BUFFER PIATE 15

DRIVER GRID_20 DRIVER PLATE 230 P.A. GRID 175
MULTIMETER __ ox EXCITATION CONTROL oK

R. F. DRIVER

c304_=0032 % c304 CURRENT 8.5 A, ACTIVE TURNS 1303__ 27 .
P.A. GRID TAP FROM CT_ 13 NEUT. TAP FROM CT 9

POWER_AMPLIFIER

LINE IMPEDANCE 50 Ohm C311_1750 €312 ————  TURNS L308_25 -
C314 «003 C315 TURNS L309 10

C316_.002 C317_———  CURRENT C316, C317_10 A TURNS L312_ 8.2
PLATE CURRENT __ 1.3 :,  PLAYE VOLT (METER READING) 5225

TRUE POWER INPUT__ €500 POWER OUFPUT_5220 _ EFFICIENCY__ 80.5%
OVERLOAD RELAYS P.A._1.75 _ DRIVER_300f  FIL. INTERLOCK RELAY OK _
AIR PRESSURE___ oK | AIR PRESSURE SWITCH____ oK

LINE CURRENT METER __ e————meee MOUNTING
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MODULATCR UNIT

SHEET 2 BC-5P 2/5

MODULATOR SERTAL NO. _ g£fenn
DRIVER PLATE VOLTAGE 200 MODULATOR BIAS VOLTAGE _ ppn_ofn
FILAVNT LIGHT oK BIAS LIGHT oK

BIAS INTZRIOCK oK

MODITATION TRANSFORVER (T201)AM771SE MODNIATION RACTOR (1201) AC7719E

MODULATION COUPLING CAPACITOR (C201) 2

FILTTR CAPACITOR (C202) Iy

FILTER REACTOR (1202) AC313E STEP-START s ——
AIR PRTSSURE oK ATR PRAUSSURE SYITCH 0K

MOD. 1 OVERIOAD 1.15 MOD, 2 QVERLOAD 1,15

FTI.AMPNT INTFRIOCK QK FEEDBACK 7.5 DB

DISTORTION AMN RESPONSE

5 ¥ KW 5K 1Kr?
JT3T. RIS v RESP, RESP,

30 CYCLES

= == 4] =03
50 CYCLES 2.8 2.7 A2 A8
100 CYCLES 2.3 1.8 48 A
40O CYCLES 23 Lz 45 A4S
100Q" CYCLES 21 1l 0.0 .00
2500 CYCIES =0.5 =0
5000 CYCLES 2.8 1.8 =03 =03
7500 CYCLES 3.0 2.2 A =02
10,000 CYCLES = ==  £0.5 =0,
NOTSE BELOW 100¢ @ 1000 CYCLES =0 =58 - -
_.IMPUTLEVEL 100% @ 1000 CYCIES =2.0 =12



RECTIFIER UNIT

SHEET 3 BC-5R/S
SERTAL NO, 68522
RECTIFIER -

LIN® METER SWITCH _QK RECTIFIER PRI. VOLTS FOR 5V, SECONDAPY

PLATE Vm._ Qg POWER TRANSFORVER __ APBOOOF

PLATE CONTACTOR (E105) X STEP=START e———

SHUTDC'N TIME DETAY v & FILAMENT TIME DELAY Ok

RECYCLING x

P,A. VOLT#GE CHANGE REIAY (E108) oK

PRODUCTICN NO, 761 ENGR.

SHC? ORDER NO, Leol Art Brown TEST EMGR,

n/z7/61 DATE

GATES RADTO COMPANY
QUTNCY, ILLINOIS



':"2‘5 GATES RADIO COMPANY C-77278
34

QUINCY, IHLINOIS SCALE

L!ISTOFPARTS

ol
OTY.|OTY [eTY.|OTY. |oTY [oTy. [ (TEM REFEAENCE lﬂ.:‘l s l oEsCRIPTION luA"nug

L1 LLSeE
| [ I 12smmrpll
I | 20KV,
l | Xv 302 L3S €324 €328
| 3X2500F 3 %

002 .002
8KV 8KV
RE N O30I0— Q207
R307 =
100, c318 €320
|<:Nb. O3020——OWATT | ,L }
Lot 1 002 .002
125KV 12.5KV!
Iams —O303 2.5mA ._| ..”-Ji‘:’ 207 €310 A% REQUIRED |
| €37 [Care|eoov _[‘l &) n .02 ‘o2 1306 =
. & 00v[Goov, : : 1000 Wav. "= j000wy. I - |
I, $O— | H
FiL. | O30 Sl I | = I | K30
Ir:n.. 03030 ‘__ _’ | |
T8 302
| L | - —_y . _JL. T
sG. | O3060— _‘ — 9 T° s30
I = REAR DOOR FEED THRU
TB304 = INSULATOR
$309
$308 GNDG
7 anDG
R517 =
10K 3 a 0
JOWATT ) 5 DVR
RS23
c519 R5l% 3300N PA DISC
== 4MFD 20001 20 WATT To “DVR"
GOOW.V. $ 1O WATT BISSAUY To"RF" MAIN
rR822 MOD, UNIT RECTIFIER
— = - 501
i, 4R | €516 | 2MFD.
) N Mooow.v.
\_r, _/ =
& e L P.A. =
HOLDING BIAS

.||||. .

"™ SCHEMATIC FOR RF, UNIT
BCSP-M5cGD

S—
lw- 03 cn-.s-[mo. "I

DATL /4] OATE DATE

r

ECN 7725
O 72-/8-58




Lvoq ot
| &12858

7
A Al 3002
LY LOEAS TRV, & S
a.5VE BA INPUT
- T401
R 1}
*C/ee crs 5@ o
LINR  [SONHEST | JoiN WPUT Z | copneet| yoin SN
oSk [1S% |[0%DGE SooonMe| | + @ | BTcq BVES
IOV, \ - S T ¥ & 3330HMS | 1 + S 3TO0 &
- %
',"L"'°V‘ e 1:: 7500WMs| 1+ @ | LTon
2OV, : 200 OUMS | L+ S 3704 e
utc-cazn s onms| + e & [T TSRS TBO1 POWER AMP FiLAMELT T.O.H_M\,.'D "'A-,.E o=
TSOL-CRYSTAL HEATER TOOMMS | e | Tt &
b 4
15 P2 g :ngca a5V, © — 20
d o i} - 125V > ‘C
et | o 230V, © 'f;’;--"- =
2= wisv. ot : 5
~::v5104—-———§ IS . 5 sv. CT. 3 ——
5 10A. 0 R
o ®B+ o—-t [ =°/6°cp5 & > >
sV. C.T. ——9 2
BCV.S\QL———-sz———iCG com. o 1S A, = isv il svasaves
Sil= h @ sv. ¢ T. < =55 Sleo = = ;
z E____”O‘Leav S c A
(oot L0 o-—J" I — e v 5V. Y. — ¢ RL =3
XN — —
SV. © :
AD 11770 oA = Tasa
Tac ‘0 WLIVER = !
4% AUD© o ica3n ORI TRIAD 8%
rEAT. T AUDIO RECTIFIER FIAMENT
APZ5CO  TIOL MAIUPIATE —
-
N 2 TS stovs e RED CONLECT T07,8,% VSMIVALSICOVEC
- e 0 a-%dv aic/ro— |l _ory, TWOME || CONNEET TO VLA - 3% DL VOLTAGE BLATK (-
" e 2 —————C 3 308V /R Q0% s ma || connser To d€c+a%, >c voTAaz
of -
. ||| P e ,——m‘/eo—-j 2 e
= fe———— - H
s =—alll= ' t Y g Y
———C 1l MgtV YD ot Ve A
& (= c 1S Y. S 5 .
|| =< . swv %0/gqq ¢S bu S5/ CmS
& O—’ & N SHfl—eGnN: /as
‘\:aev - 3 [od caveaa
So/ag < Rs. - Sll[~——caw )
B o) BEN @ 1o Moz o ———c 3 (M. 2uT)
= eAIVE LY
A3 COIEST
T T e L
o 3 BLACK  O—
l s + 6 [T EXTN AP 3G 53 $no3)! LQC,(AQ avz)
UTC-Cqaol T40q MODULAT . BIAT ANE
T&Cs AUDIO PLATE AUDIO FILAMENT
AM T8
' N « MOoD TRALT
o 5V@ T\ ° Te0o
y 2z 20 A <= TRIAD R23A
¥ —oc T (ER) 2SS nsw @ EREG. CTL. SUPPLY
IISvl 2 ‘; ol S°IQCC°5 o = 3 4anTg
sllie >\l =
oG °1 P&~ ) Iy BLACK =+ BLAIK PRIMAR'Y
“lg ems. an st
a GQwv. Y- QT LD D T aAnTs
RE O aN S
= STEPDOWN TRANLFORMER <
LINE  [SeupesT] join =
I AS VLT B o>
™oV ) & L+ TALO™, T/ n
FS5i6 =
TH0L DRIVEW FILAMEWT \ <
Be O——
Lo R
AC TTISE ":“,‘C?J';..S‘L SBV 3 BAMPS
FILTE® RTACTORS MOD REACTOR =
“YMEIL MNUYMERR | INDUCTANCE]| CURRENT ‘g{"j‘;:‘;_‘g;‘ 1[0 HENRIES H.V
Lioy y AC 3147 4-Hy 1.9 A. B000 V.
L2017 TS REL T2 RET SI0V.@ 123 M4
L1072 EGd12 B HY G000 MA. | 4000 W.V. - GN. T Gr. eV D Lesma
L4-0) CIT A 1O WY 2300 MA.| 3000 V N o SEEe e -
La0ny CEX Ly 9% MA.| 1500 V. of |o e S
La03/
L 604y [ XEES @HY 16O MA.| 1500 V. O
Lacs/ ) —
%01 AC LD BHY L0000 MA.| 1500V,
L) ;—4
TRANSFORMER. o~ REACTOR T v alis
CONMECTIONS & DATA Godghis
BCSP M54 S e
-33% Al
Tew T,
cos [ R




¢ GATES RADIO COMPANY A-szozz
=8 QUINCY, ILLINOIS SCALE
3z
oo | oo |52 LISTOF PARTS
QYY. |QTY. | QTY. | QTY. |[ITEM REFERENCE G';E FIN. DESCRIPTION MATL.
l | ¢ 3or” L Fo>
|
< Na
|| e stz ke
—t i
= c7
FREQ, C304LA-B
(Each) 1 2 3 L
5,0 003 Gl 8 12 1k s
600 .003 Gl 8 8 9 6
650 ,002 Gl 6 13 15 5
700 .002 Gl 6 11 17 3
750 L0015 Gl 5 1L 16 2
80Q ,0015 Gl 5 12 15 2
850 .0015 Gl 5 11 13 2
900 .0015 Gl 5 10 13 3
950 .001 Gl 6 11 16 2
1000 ,001 Gl 6 10 15 1
1050 .001 Gl 6 10 14 1l
1100 .001 Gl 6 8 12 2
1150 2001 Gl 5 9 12 1
1200 .0005 G2 13 10 11 0
1250 .0005 G2 10 10 15 5
1300 .0005 G2 8 10 15 L
1350 0005 G2 8 9 12 5
1400 .0005 G2 8 8 11 5
1450 ,0005 G2 7 9 11 A
_150Q 0005 G2 6 9 12 2
1550 .0005 G2 6 8 11 2
1600 .0005 G2 5 8 12 1
STATUS
PLVELOPMENY _ | PRODUCTION NOTE: In ranges where capacity changes, use capacity
iy value of lower frequency.
CH. BY MTL. NLESS OTHERWISE SPECIFIKD,
OATE # TITLE &/E’///Ef 7—2//\///\/6 :::c :::.‘::‘nc:. PEN  GATES
DR. BY DRA [ EN FIN. O 227 - c5 2 TN .
oo by O 7T - & MITes |A-s2022




50 v

CONNECTION DETER MINED

By FEmEQUENCY
12BY7-A /

BRAWING MUMSER )
B- 13816

!

-

/

3

&5

DR 11-17-

EC 7482
CTAN 6-11-58
ECN 7679

>

i
i _lc4 LI ¢cs5
[0S Ta 2.5mh .01 |
2W. 800 .Smh . 27K
R2
L AAAAAN——
1000 o
2W.

2w
47K

Ri4L!

IS
)

Ri3
METER

ion ©
w

5

FiL,

RIZ 4

1000
2w 3

/ cio

100

140

100l =5 o

-

n

Ji
P-308-DB } SOLDER

END OF
BACK VIEW JACK
REFERENCE B-14041
SCHEMATIC
OSCILLATOR UNIT M54z22

ML FIN.

ooy D L, | enoer
oars § -3-57 parz

ING. APR.
oaATE

UNLESE OTMISWNE SPECIFIES,
AL TOLERANCES PIR BATES
1PEC ssmI02.

GATES RADIO COMPANY
QUINCY, ILLINOIS

PRAWING NUMBIR

B-13816




| » e |
i1 " 1zsmmro}
20KV
L LI I v 302 | | L3o8 | I
I a-250A 002,25 303 | 30 L3is €324 c328 @7 uh
1 8Tu4 :
xv3ol CM—I— b | .002 .02 i - L3209
_(FrONT) L _ — E_ 4 9KV 8KV i L 26uh
——— — = s | S '
RRIN  O301 O— s _l_] c0ea] i Q207 == c3la =/ _IZ3‘5| | = Tecaz
1o | N c38 c320/°37 Te3i0 | I SElIC
| avo. 03020 LO¥ATT ' N | il H
L30! nialll A rax nsn|  NOTE
| Bias —O303 2.5mh 4 c303 l I e €310 AS REQUIRED | |
¢301e302( o0 I c306 c307 Cc308] L
St 1V IF532% ooy 1006 wv, = 1060w =
| ric. oL 1T Vo SRMM— | L | | L | | R | | l K30
'm.. 03080 | |___ |_ J | | l
T8 302
I L e == —_—— s — [ U [ DS
sGQ. | O%e0— __l t—CT° sz
=l == REAR DOOR
TB304 =
s309
$308 GNDG
7] 7 aNDG ) ?
RSI17 —
10KA =
1OWATT
R523
cs19 R 516 §3soon Pa DISC
== 4MFD 20000 "DVR”
GOOW.V. IOWATT 2oWATT BIAS UV To"RE" m\.:VR
R%22 0, MOD. UNIT RECTIFIER
= — —
i q § C5i6 | 2MFD.
g /N ]l
) 1600 W.V.
\ o |
T
i — T L\ P.A.
HOLDING BIAS

] I g‘gé ] aaTes

RADIO COMPANY
UINCY. ILLINOIS

C-77278

BCALK

[108 108 104|103 [102 | 104

LIBSTOF PARTS

avy.|avrv.avv.{avr./ary.

o

REFERENCE [:.E} PN, ]

orscirTion

lnnum.

FEED THRUV
INSULATOR

©™ SCHEMATIC FOR R.E UNIT
P BCBEP-M5cGD

R.":‘L-m. Irm.

N —
B+ El




-,
8
a*

c-772718

SCALK

GATES RADIO COMPANY
QUINEY, ILLINOIS

103 | 104 | 103 101

LisTOF PARTS

.|eTy |ory.|oTy. [oTY. [oTY. iTRM

AErgALNCE [:-;‘I PN, l SESCRIPTION llu"hul.

l {1 [M|RS=L3T
11 [ 1zsmmro|[
| 20KV,
€312 ) skv. I l XV 302 L3S I I c324 C328
| 4-250A  .002 L303 ax2o00F3 ,
87uA
002 ,002
C304 bse | | BKY 8KV
FRONT E_
trowm L 13 s
IKR[N OX01 00—y c3048 T = < ==
| I J c3i8 calzo |
| awp. Om20—] | e | b i
002 .002
k30! F | l L3I0 12,5k ag
mh o303 Lan S .S KY|
| Bias o0 = "i o | I c307 308 £
€301 [c3p2| eoov. || €508 (2s00w.v.) .0 .02 L3oe =
I : s00v[Soov, : 1000 WY, = 1000wV 5 |
FIL. | O0 i el || L | | = |
|FIL. O3050— | l
| H.___________II___._____._IL____.________H_ 37 3B W 30
SG. | OMeO— _‘ +—CT° s30 67
S == REAR DOOR FEED THRU
TB304 = INSULATOR
s309
308 GNDG
Lo l " GNDG
R5!17 —
10KA 5
10WATT
R523
csi9 R 516 35000 PA DISC
== 4 MFD 20000 To "DVR"
GOOW.V. lOWATT BISSEY To"RE" MAIN
N R322 oo, MOD. UNIT RECTIFIER
— —
i ia SN €816 | 2MFD.
LN / y Mooow.v. l
\\ -
o Neo 2.4 =
i AL =
= —
HOLDING BIAS

.||I}

TITLE

SCHEMATIC FOR R.F UNIT
BCS5P-MSCGD

ECN 7725
Prw 2-18-58

“TL PN,

DaATK DAY

on oY
o

A vumfl

cn -vf-"i eno 7 "'l'

C-77978




GAT{&3 BC-5P2

Tl wivD NG
[}
UsEy
B3t g
>—>
=
~
30 Hy @ =
(3536--5500 VDC) 1.3ADC :2
/
LD
70 :,'FS. (’AR
METeEYig VY s Apiid
B .
L= A
\ LT

{lODULAT ION REACTOR

f13 33:1 @
C

2 0.3ADC
(265 VAC -- 2500VDC)

0O

‘ Ji '
~~ /) /
i 7
Q " f' T _.‘j
/7 ( L’ L\—

/M

. . 7L
¢C<MW'1,¢



Shawres wgmpe

TB4q02
1
| I
408 | O 0.'__.._.
1
ALLIG ) <
et 499 [ © O'.—-1 E

ey

MAIN FEEDBACK
41 412

2
soowv_|

G401
50 |d
09X
ss03
w33~
ned
& o
Qo3
[ @3 R

(

10000 2000
R4I13 Raqi12

+
$
w
<
[
i
[

Reil:
b,
FELAL THiALFD

SHe Wil 1N NPl
UHENERGIZEY
(HGH FCWEF, -
FL2ITIZH,

..,|”__.

AN
+000 1
n2R4IG

REDUCED POWER
AUDIO CHANGE

M5414 -7 DB SHW-1KW SFALFD UNIT

R40l - R402 - 13005
R4A03-R404 - R2C

SN YRS
Vb\/T]‘, (A4 4 { ,P ’
nAyy e 2 s
HER PR
< ~)z;.." !
= o7 E <.

X Q221 £ @422 rny BE
CHANGED 70 4 7ER. PESPOVSE

D-222S)
e )

c409
= R443
T V. RMg sV, ams || -5 Mfd
15K o 1l eoov
, W Xva03
oS30 K439
Xva02 c406 AN,
GSNTGTA I 18V _RMS 100
05 M{d. y 10w,
Il
C404j| 400 wv. s Mfd
II
wbd g
g 53' © 53- 2 93¥3 3 59'
¢ + Y v o (D
xspe x$S - < Eom RSN
= -
[}
§"3 TBa04
—"—ousa]-zmv.
. _] o | 4140-L~'roov.w-’ MOOD.'GRID
x ] 150 V BMs
= L |
244 neq R432 X
§ 53 fz" :3 104'5 LRIV, —e= M2D. GR ™
4 o
- LE' 4:00!.4'35\1, .
|
1
L 407
S M4,
GO0 V.
100 <
XV40S 2« Raasz
css~ . _
R444 . 'An.a. 10L),
AAAA- -—”—
ISKa 40
VW, .
+2100 o8l <00 V. !
2K A c— . ! -260
= La4oi
2W. . +950 ‘
SLATE RECTIFIER USxh7
LA 300 ma BIAS RECTIFIER
— T_ — - 3
. > 9. - XVv409
n va406' 3 83 cai2 I c4i3 8 Tacy
srecy | | ¥308 n«a.l M. i
. coo V. | GOOV. !
=< La02 L403 . w04 L40s
— i
q o
&3 |+220 I[
+ JUHY TSma. [ 12HY TSma. : GMHy
o
83d J 160 ma
¢ 5x3 | cais
e’ P =
= ca15 c414 MO Cgi6 Q
16 Mfd. 16 M b [C0%%amid. Q
j. i qr0V 450 V 200V. oo v.s o
I8 | - .
| t Yoy x x |
5 i 4 I . ' y ‘l ) | = 1
= Taou

T408 =——i——= =
(Y0500 SO
Ad _ - -
J
- 3 IA
3A [
XF401 X F402
] T - -
r SIGNAL VOLTAGE OBTAINED 1007 MODULATION
g 1000 N NORMAL OPERATION . i Lo
° ——t e t= [ SCHEMATIC, M5G9I AUGID £ (o
o ¢ & & & & dp % o Smglad | BCSP 5K.W, TRANSMITTCR
on . 9 g e ! i
401 402 403 404 405 406 407|% > T) Qaid VIS AL D C. MEASIRIMENIS WITH 20KN/VOLT METER r = T
o © © o0 o ok 2o gl® TSI AL RN SIGN LS (069) MEASURED MITH V. T.V. & . P e
° v = ol ] |  ALLOW 20% ERROR ON MOST READINGS. e oy A
3"53"‘5‘ 55 GATR} RADIO COMPANY ) D-2 N
uu""\’hw“’ N Ui, muswont -2228)




\- y
o<
METEE FAN
MILTIPLIER CAED
Q T& 103
Lol M it VM ELATE VM
78/0% il M3 r/0Z b 704 -k
o [\ 2e0v ~ 2230V 5 -6000V ’ t_/ -
o : ac _ 4 A 2\.’5&---- 102
RIS B -2- R
' r’l:’ ‘T_c{l — e
| K P A VOLT CHANGEE
=/n/ K108
&
7z 319
e ‘ HIGH Low
116 15
MAIN EECT. |
»46-02/// FIL. TEANSFICME:
I 710/
" —0 /08 — TR
s Tf TOTVVLT —
Lo o— pooe
rei/2
AC oL
" 1 Pl
e
/09
L T -
e < AL |
! Broz HIGH
J : Ax/oZ |
T /77 Low
HW. 70 L — XAs0/ e !
caMracTor” 118 ~ us |
| T FIL. Powee onw MY !
230V K108 oV Er== oW luwigH | =t ‘
34 102 K103 Py | S St02 e $/02  sm——— s/09 00
N Sros
e [ ] L
101
105 g 12 /07
- G2 /13
Ly
!
t
_Q_T ;
|
|
I |
l l . SHYT-DoWN DELAY 102
. [ IST ST£P 2NO STEP Sk
] e GOSECS gosECS H10G Er08 £I107 106 T 4 CEIO)
| #1114 -~ &
l 1 @7000 - 2W. /zm 78-10/ : ‘
| prErr0Eyr EECA -10.
POWEE &0/ ! . GSUTE) P l |
TEANS FORMER) Kloe  ~ “’?/5:3 1105 i {
PR/ Fre o ) xa? 1 it !
3o:e-c.r|__o#—1 /08 2 — > - :
K102 LA R |
g?aasaa zirg| H701F SFIZ " 1025 T i ‘
, " i ]
l | 04 .
#ri6 0 O !
| A PV l
i
- YF102 | y/a‘,__%)mso“_‘sm2 I
" YyFro! y ; ‘
K101-H ——0 107 i
K140 oStz . |
ro¢ 708 | ! B
10A 104 | 193 = P © SR Pt
/.
101 * L k1oo+5°24-2102 5
— K104 —H
/17 |
"8 K 10lA & sr01 -
104 1t
Kiog O1—5/0¢
1z v
K107 +0 Ot+-S/06 :
! 113 !
i K167 4+0 O+5/05
/
l S . IELDNEZ 12 H3 {5106
| //5—1 4 s K198
J Q9 o—11 e |& w107 Ho h-aror
: L s ¢ 8t/ |-wo8
si08 i \ l;“ _<l_,|-_ r07-Ho 8 aroe
1/, o Fl~ %
| —T L n
K101 G R’jﬁ 2 k/oZ——-O/ Ot—k105
$ | iy i ] p
5 e 0 N okroe B L] Kt02c- B kros —
prec8eld v duvx 9 Lo TG00 9
! | Kklo2 ——rror
l START- STOP "z
. oo |pesn =0 = -
w
o
- - il R A P R ERE
B 4 93
y HE
HE
- - |8
' HE
21t [ mmer
21| Won
00 4 £l L T N »
X 7 ¢ -r ! E g
N 3o
55 | nE:
Y2 RS - - i2
e N TELMINAL DESIGNATIONS i i - L.
* 3 o~ “ I [ 1 : i 3 o
~ o! E T T : F— fo
R ! Sy ’ ' 1| | 38
97 N N ) § 3.3 2 ¢ 2z % 3 313 X33 3 z g
HH ) % %88 z 8 &8 & ¢ &3 IR g | I
< Sm R T " | cl 2
\§ ] .. | yau l l l 1 4 ) d ] <
ES I . F r AP T M WA SN T :
~ . ~ ~N -~ = =~ o ~
M Qi sS oF o 2= a3 :
EES o I IRE 1k
3 \8 @ o @ onog x L. > ae U Y 33
AR S § F R} N YT ' £ Y ]
Ky » M N “ Q I x $

R ~ = Iy MY o ° 3y &

(PR / fnm\_;H\ o M moE o U] 0 To, 0 3[c
ML e N S SR
' A a AN n 3
o a 0 comn. A&H 30 P N "IN
~ 2 ABMS B &G N < D 5
~ A No C&F ~ H ~
B ™ NC D ™E ’ :

‘ »
:




AN

b

128Y7-4

| 2[1oov. ce
| . N, | g et
. ooz L
[0 S0V. 1= L504
| I ! MMFD. .
X
|5| c3 | 46" ZLSzh N l J"MZY\—‘ cs09 €513
: 2 m ~c9 .002 1200w, .002 2
I 4 « I 24 " 6146 b AAAA llL ’ \A M 120C W. v
L] -Lcz 52 Ra" RG XVSOI I i
| 7z 100K c507 vsol
= e = % csi2 csil
xve d I l ‘2'»54 &ud ' .002 RS0S ( \ 3 == 0
1 ' s 200. . | 500 C5
| T e By el e ) e oot 3 o
800 (@2.5mh OI T $27K o / 12-300
| 2W. M tw. 1-4-6 NS é ? ansafet
' . 21 L5058 AN \___,%M_‘
d 1 . | 18503
| e | szl [ : — —
I VAAANY | coo8 l I .0l ~.1 MFD. MICA
I.z_,v(;-n. 10K IZOV:l( l 5o 1 0= L._“__J AS REQUIRED
| ~ ' e,
SOURCE (WOT
I | =~ ”r‘ SUPPLIED
| csz2) R {4 rs = SEE TEXT.)
.ot R509 ‘ﬂ =~
l e 25K A FREQ.
I ‘ RS07 wow oW row:
l 15K
M5422 Iw. 4150
I Ji OSCILLATOR UNIT | ~—
| RS08S alsio RS12| EXCITATION 8502
10n N 2sK |
I_ . w. IW. « ~
- T e e e e e ox0
_ . = ogo
T
oﬁo-] CARRIER
ool SuPPRESSION
5 SUPPRESSION
P 20| GRrROUND
N ~
> ——-0 30 FREQ. MON.
! +150-200v 1 OwO
8 6 | I X E__/\RSOABA*A_ARASAOAQA 4420 ';': BIAS K
3 2 L 25w 5w asw O ;0| ‘INTERLOCK
| P 501 = 10K .||”___0 ¥o
7 & 2 DRIVER HOLDING XV502 P A. HOLDING o
T BIAS ol
[ “ Rsig SR SR“Z/\G» ra |1/ / - A xvs04 00| R.F.oOUT
L S-So 6
Y seld o = IL \ 5/_\ o RSZ3
'Jl‘éx' L507 LSOF | L\S s 5033 —© PA.BIAS
5 8 STia 5 I 3so00a ] - 220V. 05C. ONLY
o G HY 6 HY RseZe 2o (BENCH _TEST:
—ﬁ 1o w- -100 R.F. OFF x A;Zgo'na 200 ma ' 20K gwoon. .é—gmiﬂu?:‘“\
RSI7 z Y zs
10K 250 R.F. ON g m 3‘:‘;3 r {,5\/ ; :j: X LOAD.)
ow- ¢ _|C519 mﬁgg’fg ol ald cs17 T, _|esis Cste —
RSIS RSIB 4 MFD. z Zrox Y > ¥ xS 4 MFD. " Tamro, ke &
nora A oo €00 PN % & L ]600 w.v. 600 1000 W.V.
A IW. w.V L,? 10{5131 ?’ o W.V.
o O[T i
la W, T
| & | 3 = LU [QJ U M ) = '
3 Q 3 4 == L2 = . BIAS IND. > FIL.IND.
2 5 — B X - i &
= 2 3—r~~— _____ T50) S XA 502 XASOH
=] — O, [0 == _.OI ﬁ
5502 EA'R 6 ERONT x a
R E
- DECK RSI3 - S XF 501
240 ) S
IW.
T501
I-0sC. ToTAL Ip o ] ©.2 FIL.(GRN. GRN)
2 -BUFF Ia
3-BUFF Iy — A —— ’
. 4-0VR I O SN (PR S 1ol ‘
i 5-DVR Ix B i
6- P.A. Ig "6 6 o 686
FRONT 503 L04 L0S5 06 S07 SULB8 o SI0 Si o si2 | TBLOI @ < N|| = GATES RADIO COMPANY
O O O 2 O ? 0 0 [ wpel o © QUINCY, ILLINOIS
—— s =t il 4 aeea® N,y | LW 50| gwien
1BV TWR DVE mULh vk el PA ¥ ine gému;.os SCHEMATIC FOR FREQUENCY
. S0 Ig  METER GRIC BIAS NIRRT I CONTROL UNIT, BCSP XMTR. M*©
2% & < 3|2elSul2" | o[orReY D.L. [oatei0-28-57 -
RN R P CL P A L S AR J
o b e b e ———— s e = a———— — = o e




"7

| St03

10/

l s
I
I 5
{ s
- &
J 0 T T T T T T T 7 Ttoleoses T T

/18

Fro1
oaNo—9

bee GATES RADIO COMPANY D- 22253
QUINCY, ILLINOIS SCALE

LISTOF PARTS

REFERINCE I:.El FIN l oEsCRmPTION [luvt-ln.

820! ﬁ l
e ( e—_— —( —0O - =, TR
k// ______ - £30/ ‘I—lBJJ/ I
I ! . fz} @ A T S — =
Fre 2o/ 1 A : . . o
, Mo T e — %lo 10 3 5757 — ~3) T ST e e e 3
i e < rio9 O DeNTIcATING FAN F302 Flre. K301 , ‘;
mMoL. FILS ezo/ I seor . ! MAIN BECT FiL I . I i - 2 :
S . gl @ —— PA.FIL T301 o 2l
% Lo 1 | - 1 ~F=/ :
@—g PN Ti01 =0/ . 7,& . Bot & =ea
6. ! F ’ \ =_— T 307 - \l
Ly Fro,
o o » T " _ L= | G
(D y
ST DONN J@ : AU & &
= B c| MOD, oL. . oL : |
| <103 STEP DOWN
ﬁTeo-? szas  szo4 [2 977 K202 , =——— poges
b ( o t J00—0_o—9 oo c—
E— MOD. O.L, - S305 S3oc ‘s ¢l o
| . 7303 5304 ove
8 c K203 K106 Prog BT @ BICG + C’Z'dn ) "3"3." o .
A,\,\,V\_K_ e — ‘8 Ci| PA
_____ H30% =0 PN
H. v book - ¥-T Br4s a0q
X -
@ o o— = ) 5 5 % H.v. DOOR ~ — 5CC'/ S g
ooz K302 TR 515 BABIAS N
DOOR P DOOR
B—Q o ;
108 3708 K1 K1z Soa
! {09 8
p——0 | O—te—
» B - 56 RELAY
> TD. 30 SECS. 1 2 e —e 0 Y ;
} e | H 4302 A
| (e
1 2/
I
= O I O
-y a2
: 1
; TEANS ]
N/ e - ’ o '
GH WVOLTASE INTERLOCK LINE ALL UNITS IN SEE(ES ole
PETUENEL TO TERMINAL =3 OF MOOULATOE UNIT [ :
CATCHING ELAY |
K107 7 Slo6 |
: T—e—T o H/ . | M. CHANGE
L Ul 112 ! EBELAY
. 14 SRMK
!
' — | s305
L/mlﬂ'go——o
| 173 Sros
AUDIO CHANGE . )
AR TN T ® —E— i 5
- i
|
- , . St !
—()—&rrernaL convecTion T H—
NTERZ CONNE lPNE ! : ! M
—— VAL CBIISE O MODULATOR UNIT | CHANGE | ot LIEEED)
M5668
O .0 NORMALLY OPEN FRELAY LHTEEE K108 | ‘T’V%
_ I
00 NORMALLY CLOSE EELAY —+900 M7
e e = ==
0| OTIME DELAY /N DIRECTION OF ARROW 4
! 101
PowWER UNIT
n.C. G . M5667
e @/ @ @ @ 2 /02 nee LINE DIAGRAAIT
N.0. “® BC-5P TEANSMITTERS (&7 -«
D ®
ARM @ e ® e ®
cOL@J0 @ RBM (03130 TERMINAL Y
SIGNATION A102
RBM CTRL. RELAY TERMINAL DESIGNATION DEsrgnAaT

™ % EEEEE

or. eyf/ 4 cu. ey | EnG.
AR 2o/5 2 oaregfis | oaTE l




1333 GATES RADIO COMPANY D-22245%
e SUINCY. HLINOS SCALE
No?’s: s 000 KC. USE 2 MM 108 [ 108 [ 104 | 163 {102 | 101 |ee = LISTOFPARTS
1302 40-1 C. M-
t302 1000-1600 K.C. USE 7 M.H. orv.lory|ory.|ovy.[ovy. |ovy | 1vem ReveREnce I:-:l i l DESCRIPTION waTEmAL
R305 R306
AAAAAA  AAAAAA— TB303
Lac2 2KA 160W. 2K 160W. ol
=~ 206
SEE NOTE S = B30l | -
cl ] - — z
SCeV. —= ‘
e = FREQUENCY CONTROL
OLThr TBS02 I
522 AIR
| =303 I 0529 l s301
| 00 T
i l s20 oo K 30|
: CARRIER o 0] I
| ’ SUPPRESSION |o'd
c306 c30 .01 l
| 33°  T301__ xv3o0i = oy GND. |0 O
t000 V. 4-250 . 57
_ ’T}\ 302100 FREQ. MON. [0 O
3 '
3 oLV, I e | s DOOR
249 | T B o
2 *—L | ?3 STRAT _:1___ e o H.V.
%00V. T Z —C
. g . . S o s$303
IX2S0EZ <307 3 anD. |0 :
i V202 : = o ~ 2 s | 1 { K304 H—
oJ EEO% a8 9¢s . R.EOUT |O O+
o o
am ! L 3= I . R302
- X o 2 ® a e 50 200W.
; X ™ . o &, o
! o o 0 o g WX J T 301 ——y =
~as \ z ., = . JF ‘g PA. SND.
C3zl Te A~ 7 4 < ::Z! © g Wz o > BIAS C
L6 0-2Aa.) " oo > 2z ¢ N o o'
S65 . V. \ -C P+ ; *’E + 1 %D+ 0 v = '
'~ L}
l :l =
5 & Sg 62 303 304 305 306 59 o ?m 599 s(a)s Aol s?s iel 33 55 s52 581 | TBSO! ( B304 O.OC%
X Q. i o 0 ¢ O 0 % 29 92 C O o O : S30i i}
a s O ! K30l ¢ .
2 () < . ™ @ < | -GG
1 ST e 8 gEd | 8
ce 3 nsel < [EErY®
- R303 Ra04 X302 o’c
500 50W, SA 50W. oy O s
. s
\bf 2900/ 516 o
=—— 1302 8 B BJ}' WLEee—— K304 C o*o
e G F P S
(9309) Og e G (J000) o’
> o;‘/ 8 O}O O)}O K xF3o1 .
o © Q O [
MOD. MON. 88 K302 K301 € K303 k304 830! - =00
o3 5.G. = Fic. ¥ | ovrRIoOL. PA. O-L. Jb '
CHANSE RELAY o /] o'o
R J T 8 o AL i 301 [XE302
K302 ale A T A aN A H A H 10A TB301
e , g )
(DT n ~
B T [ ! “wR302 i .9;
) Qo T8 302 M30|—¢
307 308 .
$306 $30S s304
RIpI—OQ O O O O O
R308
VAN
250 50 W,
t
' el LOW VOLTAGE WIRING .
g P R.F. UNIT M SGGS
DJLT|  BC5P XMTR. M5565
@™ un S e
2455 Fr] e Za, B e
R Rl D-22249




-

D.Terr

1VIIBLVNJ

h 7% ~ee -
’ ’
'\ . -
A\
2o/ O ? o|TE —_— rve2o2
3X2500F3 3X2500F3
[
' |
, rR206 R207 R203 RrR208 i R205 R20%
\_’\—Q—./\/\/\/\/\/‘———/,YN\N;——Q
| 100K 100 K+ Srn- S - 100 KN- /OO0 K-
zocwW 2oo0W 8w T I8W. ool - coow
FEEDEBACK
: #
‘ /150 TRANS FGEIMER [
| ,31_ Q)QM 000 7%
e Sy
4. b4 '5
SoooV. Lc.
- . - -f
L Mo, FILTER
- moobp. L cono
T cero 1 ceecz 2
c 20/ 4rFD ¥
o - MFL
7.5 i< ., S 6
\\\
N S 208
) - SREAE IOk
e o GIDS
= g i
, :5 j
i | } rMOD -
: Qlll FreTeER
MOoD, 20 o N corrce
11| - i <<x ’ =
REACTOR <4 - -f;i FHY
L 20/ =Y
o = A
~ A _3 §
= T 3E
h :
. (T0P) i3
Tine — 70 RFIN RAE UNIT %3
N, . ilg
L 70 MAIN BECT PA PLATE o
SvPPLY FoB "BPA" /2
% HHE
o ‘ I FO
ol = - \, ' To MAIN BECT. 1400. PLATE |1 =
> ] 3
%; 7 N ? i SUPPLY Fof2 MoD. . 1P R
Ay : . b3 <4
L‘a 83 o ¥ E ,:.. E
- z
g; < 4‘7\‘ e a gm
lmgl | &> —_— R 2 . |- %3
= > X L,_ <0
N N HV COMPARTMENT 233 0
o : 2 rO
om ~N S207 — £
>2 A » 0
1 F| | e
1 (M cl o3
Bl L n <
~ S t) J - B‘ ]
] - o}
1o Y ~ /N 0
- ~ - .
NN 5ode VolTs o>
5 "] ]
™ R g3
9 2800 veeis 3
z
Wi
S HRBH IS < aQ
N - ; z 2l
NGHES adon. REACTIR, wis /N PLAce N
O o N
N R T Moo, e/ EKR ©
i ~




M203

Mm202

mzot

L

ooz GATES RADIO COMPANY c-77958|
E;" QUINGY. ILLINOIS SCALE
106 {105 | 104 | 103 (102 | 101 [cn ne ] LISTOFPARTS
QTY |OTY.|QTY. |QTY |QTY [OTY. [ITEM REFERENCE ]GP:;; FIN. l DESCRIPTION MATERIAL
/___\ OUTSIDE JUMPERS
‘ ) ) S
reosl -0 WO "‘g © O O 0 O O o0 :Z «O 2«8
L A
O //Q o O O O (\') (/C N /)
. BN 2
ey o
T MR RS - wy b rf
18] |—-——1 é) IO . N_.
WG VO \OV gm (a8 OO0 5
S cJ o - - e Y NS
2) al 4 ) v w w e
¥ 5 o X X
a — «
i o v 1
&) l W (&7 =
[} 'Y ~
a < 8 o o
o ad n © ~
0
= H 4 l{\’, o
=
+ oin ‘__7: =
O ©
v )
. ©
I
szol S
“ ) o
- 3 '
AIR SWITCH 1 i
m 0000/
8 e———
s 1t |
m| 110 V. i
|
u ‘ 2
. T
< [a) o > <
. e
S o ] ! N - oymTL
'w m I Te42%  Aypio - Ay g
A A e e el —ol3
R f o el a g .
o Y cHAssIS DO Y0 Vo NO SO Vo ¥ I 9]
)] o -
§ ook T e
™ « ? ! > (o]
ole ., FEEDBACK ou 0TV o ml @
e} = IR
00k §[o o @ R 3
_ e c ol 5 Q o By > < :" e Ty
= 2
&8 | o o - 2o @S:)S) “olbly
> N T T T T w m ;_ - D &
X o~ g o T ]
) G - = s
z29vw e Civouw
20y y e e gz 2
: 2 Y
w 2 o sz -
[ 'q P4 o o]
a ¥
DILE LOW VOLTAGE WIRING
FAGDII_ATOR UNIT MSG&C8
ANAANA B_oSPF AMTR ME5ES G5

MTL lFIN.

S
OR. BY-/#K{ CH. BY?* ENG. 99 e
D"E’:/:'l")l DATE IDAYE Cc ’ 7 =) (& I




