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MODULATION TRANSFORMER INSTRUCTIONS

Please read these instructions before attempting to test
the modulation transformer in this transmitter.

The modulation transformer employed in this transmitter
may be of a type which will indicate unequal resistance
in the primary windings. An ohmmeter check of the wind-
ings may indicate that the transformer is defective;
whereas in reality, this is a normal reading and the
modulation transformer is performing normally.

In order to properly check this transformer outside of

the transmitter circuit, merely apply 117 volts, 60 cycle
a.c. to the secondary winding. Check the voltage on each
half of the primary winding. If the transformer is oper-
ating normally, then these voltages should be approximately
equal.

Gates Radio Company
Quiney, Illinois
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SAFETY NOTICE

This equipment employs voltages which are dangerous and
may prove fatal if contacted by operating personnel.
Extreme caution should be exercised when working with the
equipment.

KEEP AWAY FROIT LIVE CIRCUITS

Observe safety regulations. Do not change tubes or make
adjustments inside equipment with high voltages on.,

Do not depend on door interlocks or switches for protection.

No reliance should be placed on the interlock switches for
removing high operating voltages.

SWITCH TO SAFETY

SAFETY FIRST: When working on the transmitter, disconnect
the primary power at the building wall switch.

WARRANTY

The Gates warranty, gladly supplied in detail on request,
generously covers all materials when returned to the Gates
factory for inspection, transportation paid. Certain moving
parts and tubes are guaranteed usually on an hourly bnsis and
that of the menufacturer's guarant=e. This warranty does not
extend to free service in the field, but this service is avail-
able at a2 modest cost, where reguired.
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SPECIFICATIONS

BC-1G, 1000/250 WVATT TRaNIMITTER

THS FOLLOWING SPECIFICATIONS As TYPICAL -

RATED POWER OUTPUT:

FREQUENCY RANGE:
PRIMARY POYER INPUT:

FREQUENCY STABILITY:

ELEVATION:

VENTILATION NECESSARY:

AUDIO INPUT:

INPUT AUDIO IMPEDANCE:

FREQUENCY RESPONSE:
DISTORTION:

NOISE:
CARRIZR SHIPFT:

RF OUTPUT IMPEDANCE:

DUMMY ANT.NNA:
TUBES USED:

1000/250 watts. Capable of 1100/275
watts, if necessary, to overcome
possible losses in directional arrays.

2000 Xec to 540 Kc

230 volts, 3 wire, solid neutral, single
phase, 50 to 60 cycles. Approximately
3850 watts consumed at 100% tone modu.c-—
tion, at 1000 cycles.

+5 cycles within temperature range of
50 to 122°F.

6500 feet.

Provision should be made to allow 1500
CFM of clean, outside air under all
circumstances.

16 DB, +2 DR, fcxr 100% modulation for
both output powers.

As supplied, 600 ohms, wiich will also
serve to match 500 ohms satisfactorily. -
Input may be connected for 150/250 ohms,
if desired.

+1.5 DB, 30 to 12,000 cycles.

Rated at 3% from 50 to 10,000 cycles,
at 95% modulation. '

60 DB, or better, below 100% modulation.

3% or less, between O and 100%
modulation,

Will match resistive loads from 50 to
70 ohms.,

51.5 ohms, inbuilt

2 12BY7A, Osc. & 1lst IPA
6 807, Audio & 2nd IPA
s 833A, Power Amp. & Modulators

3ilicon rectifiers are used in bias,
intermediate voltage and high voltage
supplies.

~1- BC-1G
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SECTION I

GENSRAL DESCRIFIION

It is the purpose of this instruction book to thoroughly explain
in a clear, concise manner, the workings of the Gates BC-1G Broad-
cast Transmitter, as well as installation and operational infor-
mation. The pictures show clearly all components within the
cabinet, these parts are adequately marked for easy reference
back to the parts list and to the written text. This instruction
book is a manual for installational information and for future
reference during servicing of the transmitter.

1,1 MECHANICAL CONSTRUCTION

The BC-1G Transmitter is completely self-contained in one attrac-
tive steel cabinet, measuring 78" high, 37" wide and 29" deep,
with a full front door with its "shadow moulding"” covering practii-
cally the complete front. This door is hinged from the lef? side,
it requires 33" floor space to swing. Four large meters are loca-
ted on a panel mounted across the top of the cabinet. INost of the
controls are mounted behind and hidden by this door, the exception
being the filament start/stop, reset, plate off, low power and
high power combination switch and neon indicators. These switches
are mounted on the right hand cabinet corner post, protruding
through an opening in the door, when it is closed.

The heavy power components are mounted on the base of the cabinet.
The low powered audio and radio frequency stages are built upon a
"panel and shelf" assembly, along with the control circuitry and
the bias supply. DMounted on the shelf portion of this assembly
is the multi-winding filament transformer used to energize all
tube filaments in the silicon powered transmitter. (If tube
rectifiers are used, two additional rectifier filament trans-
formers must be used). At the top of this panel assembly is

the four sets of filament connectors which secure the P.A. and
modulator 833A tubes. The two tubes to the front of the trans-
mitter, V40 and V41, are the RF amplifiers, the two toward the
rear, V42 and V43, are the modulators.

This complete '"panel and shelf® assembly is hinged to the right
rear cabinet corner post, and held securely by three captive,
slotted head screws at the front corner post. This feature allows
this panel to be loosened, then swung inward on its hinges, to
provide access to the complete panel without removing the right
hand side of the cabinet. This is of great advantage if the
transmitter is located in a position necessitating other equip-
ment to be placed directly against the right hand side of the

+transmitter.

A1l tuning controls are available from the front of the trans-
mitter. %Large front cabinet door must, of course, be opened).
An interlocked perforated metal screen is mounted over the front
opening of the transmitter, which gives the utmost physical pro-
tection to the operating personnel. This screen is easily re-
movable from the cabinet, allowing full access to the inside of

-1- BC-1G
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4he cabinet from the front.

One exhaust fan is located above the 8334 power tubes, in the top
of the  cabinet, to draw the heated air up and out during operation.
Two disposable air filters are located in the lower portion of the
back cabinet cover, through whicih cool air is drawn into tue
transmitter.

The dummy antenna assembly is mounted on the left cabinet wall,
toward the top, as viewed from the front.

Both the back and right hand side of this transmitter cabinet is
remnovable for servicing, if required.

1.1.1 TRANSMITTER COI'TROLS

All transmitter tuning controls are available from the front of
the transmitter. The small vertical panel, which is an integral
part of the "panel and shelf" assembly located on the right side
of the cabinet, behind the front door, has the following controls:
l, The crystal selector switch, 51, and the two c¢rystal
trimmer capacitors, Cl and C2, (7The 115422 Crystal
Oscillator Unit is mounted directly behind this panel.
Its controls, 51, Cl and C2, protrude through a small
aperture in this panel, and thus, are available from the
front).
2. 'The RPF driver tank tuning capacitor, C4,
3, Multimeter switch, S2,.
4, Modulator cathode current selector switeh, S1,
5. Modulator bias controls, Rl and R2,

The following controls are located on the right hand corner post
section of the cabinet:

l, Filament rheostat, R43.

2, Plate rheostat, R41,

3, PFilament On/Off, S41, (Red pushbutton).

4, Reset, S42, (Red pushbutton),

5, ~rlate stop, S43, (White pushbutton).

6, 250 Watt carrier, S44, (Amber pushbutton),
7, 1000 Watt carrier, S45. (White pushbutton).
8, Local/Remote toggle switch, S40,

—2- BC-1G
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A complement of four large. meters-are mounted on_a. panel at—the

top of the cabinet. From left to right, they are:

1. DlMultimeter, M4O

2. lodulator cathode current, !43.
3. P.A. plate current, M42.

4, P.A. plate volts, M4l.

The line meter, !M44, is mounted on the power amplifier pancl,

and is visible when the front cabinet door is open. Also, cn
this F.A. panel we find the power amplifier tuning control, 140,
the power amplifier load control, 142, and the neutralizing
adjustment, C40. This latter facility is a screw driver adjust-
ment made through a small opening in the panel, it is, of course,
a seldom manipulated control.

1.2 INCIDENTAL INFORMATION (TUBE HANDLING, TRANSMITTER
BUILDING TEMEPLRATURL, ETC.

It is well to mention several areas that make for better and
more profitable operation.

]
l.2.1 TUBL HANDLING

The Gates BC-1G Transmitter uses 833A power tubes in the power
amplifier and modulator stages.

.These_are of the single wire or thread filament type, as com-

pared to other tubes which may have the filament (heater) con-
tained in a tube, which is commonly called the cathode assembly.
Tubes having single wire, or thread type filaments, supported
by springs %such as the 833A) require more than normal care in
handling. These filament wires are easily broken by sudden,
heavy vibration. At all times handle the tubes with oare, until
they are safely inserted in the tube sockets of the transmitter.

At this point, more care mrust be exercised in this type of power
tube, as the filament prongs are also the means by which the
tubes are secured. Ilake sure the filament connections have some
"give" so that no undue strain is placed on the glass-to-metal
filament prongs. As the glass envelope will expand a bit during
operation, the two securing filament connectors must be free to
move themselves.

Take care when making the grid and plate connections to the tube,
do not rut any undue strain on these connections during tube in-
stallation. Of course, the connections to the grid and plate
should be flexible to allow for expansion of the tube. For
shipping or storing it is advisable to use the packing material
and carton that the tube was shipped in from the tube manufacturer.
following these reasonable precautions, there should be no trouble
in handling these tubes.

S5 BC-1G



L.2.2 TRANSHITTSR BUITDING DollZu ATURLGS

If this transmitter is to be unattended (operated by remote con-
trol) care should be taken that winter temperatures inside the
transmitter building do not go below 50°F. Ilercury vapor tubes
(if used) will arc back at low temperatures, often causing severe
damage either to themselves or other expensive componeunts. Fro-
tective relays and fan motors may also become sluggish under
extremely cold conditions. Failure to provide adeguate winter
minimum building temperatures will void the guarantee,

1.2.3 GROUNDING

The grounding of tiae transmitter installation is of major import-
ance. Remember, it is a part of your radiating system. It can

be safely assumed that the better the complete ground system, tne
more efficient will be tine radiating system. A lack of complete
grounding of the transmitting and audio equipment may cause trouble
from stray RF getting into the audio, and may cause unstable trans-
mitter performance, etc. It is wise to bond all electrical con-
duit, water piping, metal building framework to the overall

ground system. If these suggestions aie followed, there will be
less trouble over the years, as the ground system ages.

1.2.4  ANT _NNA COUPLING

Antenna coupling eguipment not involved in these instructions is
a very important part of the entire successful operation. The
instructions supplied with the antenna coupler will aid in its
adjustment. As all radiating tovers must be measured electric-
ally by an approved eagineer, he could check and advise on the
tune-up of the antenna coupler. If your operation is directional
the engineer will, of course, tune the entire directional system,
which includes the antenna coupling equipment.

= BC-1G



SECTION II
Ts0RY OF OPLRATLIUN

This section of the instruction bool: will include the theory of
operation of the 15422 Oscillator Unit wheio coibined as an in-

tegral part of this 1000/250 watt Transmitter. A general des-

cription of the complete, overall tronsmitter operation will he
given.,

2.1 115422 03CILLALCit UNIT

This oscillator unit physically is 6% inches wide, including
mounting flanges, 6/ inches high, and 6% inches deep, including
connector plug. The unit is mounted by means of its flanged
bottom on the aluminum vertical portion of the vpanel and saelf,
Its controls extend out through a cutout in the front vertical
panel. The oscillator shield cover held in place by one thumb
screw, can be re.oved by unfastening and sliding horizontally
away from the oscillator chasels. Connections to the 1M5422
oscillator unit are made by a 8 position female plug, Fl, at the
rear.

2.1.1 PUBS COMPL Z1sMe OF 1Hs M5422 03CILLATOR UNIT

This oscillator unit uses a 12BY74 oscillator tube, V1, driving
another 12BY74, V2, the first IPA.

2.1.2 YR OF OSCILL.icvl CIRCUIT

The 12BY7A oscillator tube operates in a crystal controlled grid
plate circuit, also often referred to as a grounded plate Colpitts
circuit. Excitation is controlled by the proper ratio of the two
capacitor values of C3 and Ci. ‘

2.1.3 TYPE OF CRYSTAL U..JD

This oscillator unit has facilities for two vacduum and glass
enclosed crystal assenblies, each cryctal carf be selected for
use by means of the rotary switci, 31. (One crystal is needed
for operation, the second, 1f used, wouyld be a spare) .

These crystals are mounted in octal based, glass envelopes which
have been pumped tc a high vacuum. These plug into octal sockets
in the oscillator uait. The crystals are of the low temperature
co-efficient type, there is no need for crystal heater ovens for
normal operation.

Freguency trimmer capacitors, ¢l and €2, are tuncble from tine
front - these capacitors are connected in shunt witi the crystals -
and afford a slight frequency adjustment which can be used during
initial tune-up. Also, ageing of the crystals could cause a
slight frequency change during day to day operation. This change
can be compensated for by re-adjustuent of thicse capacitors.

=5 BC-1G
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2.1.4  12BY7A FIRST IPA

This tuned first IFA stage is lightly capacitively coupled to the
oscillator. Its output circuit L3 and C9, is used on freguencies
from 1600 Kc to 800 Kec; from 800 Kc to 540 Kc a padder capacitor,
Cll, 100 mmfd. mica is connected in psrallel with capacitor, (O,
The output of this stage is capacitively coupled to the grid cir-
cuit of the two 807 second IFPA tubes, through Cl0 in the oscilla-
tor unit and C8 in the 807 stage. Adeguate drive of from 2 to 5
ma., depending upon operating freguency is provided for the two
807 's. Approximately 180 to 210 volts DC is applied to the oscil-
lator unit, being supplied by the 625 volt power supply through
dropping resistor, R5.

Drive voltage for operation of a Frequency lionitor, such as the
Gates 1M4990, is provided. The monitor drive output is obtained
from the plate circuit of the 1lst IPA stage. A small coupling

capacitor, Cl2, is used.

2.1.5 M5422 O3CILLATOR TUNING rrOCHEDURE

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 second
harmonic of the crystal rather than the fundamental.

Information that follows was obtained with the 1M5422 oscillator
connected to its proper RF load and 30 feet of RG62/U cable con-
nected to the monitor terminal ;6 with shield to ground, or
terminal ;#7. RG62/U cable runs 13.5 mufd. per foot, or a total
of approximately 400 mmfd. effective capacity on the 30 foot
lengths. Shorter lengths of cable on frequencies above 600 Kc
will effect the tuning of the unit. MNMore tuning capacity (C9)
or more turns of the slug in 13 may be required for resonance.

Shorter lengths of monitor cable on frequencies from 600 Kc to

540 Ke may 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 mean less capacity or less inductance needed for resonance
in this frequency range. It is recom.ended tnat the proper length
of RG62/U be used whenever possible. L '

Prequencies from 1600 Kc to 800 Kc

1. NO PADDING needed in this frequency range./

2. Make sure that slug of L3 is screwed all the
way out. ‘

From 1600 Kc to approximately 1100 Kc, tune C9 for dip in plate
current or veak in grid current of following stage.

If C9 does not tune through resonance, screw in slug on L3 a
turn at a time, until resonance is obtained with C9. 800 Kc is
tuned with C9 near maximum capacity and slug of L3 screwed in

7 turns.
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If above procedure is not followed, it uill be possible for
crystals from approx1mately 900 ic to 800 Ke to--tune to their
second harmonic, if slug in L3 has not been screved down to
approximately 7 turns for 800 Kc.

Freguencies from 540 Kc to 800 Kc

1. Tne padder capacitor Cll, 100 mmfd. located on
bottom of L3 rust be connected in the circuit.

2. The slug of L3 should be screwed down 14 turns.

Prequencies from 540 Xc to approximately 600 Kc can be resonated
with capacitor C9. If complete resonance czannot be obtained on
C9, screw the slug of L3 back out a turn at a time until reso-
nance is obtained by turning C9. At 800 rc resovnance will be
with CQ near minimum capacity and the slug of L3 screwed out
approximately 7 turns from the starting point, 14 turns down.

CAULION -~ If above procedure is not followed and
padder not connected, it will be possible
to tune crystals from 540 Ke to 800 Kec to
their second harmonic.

After resonance has been obtained, the crystal may be set to
cxact frequency by using the frequency monitor. Set the slots
of the trimmer capacitors, Cl and C2, located on tne front of
the unit, at right an;les to the plane of the trimmer mounting
screws. Jith the crystal selector switch turned to #1 crystal,
the frequency should be very close to zero; if not, adjust the
trimmer FREQ. A1 until frequency is zero or to point desired for
operation. Turn crystal selector switch to ;2 position and re-
peat above operction with trimmer FRIQ. ;2.

The tuning of these condensers will not effect tune resonate tuning

of the unit and capacitor C9 will have very little, if any, effect
on the trimmer adjustments.,

2.2 BC-1G TRANSMITL.LH DoosCRIPTION

The following information will briefly describe this transmitter,
giving tube line-up and circuitry of the audio and RF sections
along with the various power supplics used.

2.2.1 TUBE LINE-UE

As mentioned previcusly the 5422 Oscillator Unit uses a 12BY7aA
oscillator and a 12BY7A first IPA. This stage drives a pair of
807's second IPA, which in turn supplies tne driving power for
a pair of 833A tubes operating in parallel as the modulated
Class "C" power amplifier.

The audio system uses a pair of push-pull 8C7's as the audio

input amplifier, these driving another pair of 807's operating

as a cathode follower stage which in turn drives the two Class "B"
833A modulator tubes, these tubes in turn high-level plate wodu-
late the 83%34A's in tine .. power amplifier

~T= BC-1G



The bias supply uses silicon rectifiers.

The intermediate voltage supply malkes use of silicon rectifiers
in-a full-wave center tapped configuration.

Silicon units are used in the high voltage, full-wave center
tapped rectifier.

222 BC-1G TRANSMITTsER CIRCUITRY

The BC-1G transmitter uses the M5422 oscillator unit to drive the
two 807's operating in parallel as the RF driver stage. .-This
stage operates with approximately 600/625 volts on the plate of
the tubes, 400 volts on the screens, and 60 to 65 volts negative
on the grids. Forty-five (45) volts of this bias is fixed, being
supplied from the small bias power supply, this voltage is suffi-
cient to limit the plate dissipation to an allowable value in the
event that grid excitation is lost. In normal operation, the
cathode current of this 307 RF driver stage will run from 150 to
200 ma total for bota tubes, varying somnewhat with operating fre-
quency and loading. This current is indicated on the multimeter
when the multimeter switch is set in the 'RF Driver Cath.'" posi-
tion. With this same selector switch set in the "RF Driver Grid"
position, grid current to the 807 «F driver stage will be indi-
cated. This will be on the order of 2 to 5 mils.

The plate and screen voltages of the 807 XF driver are modulated
slightly, this feature tends to increase tie u«F drive to the modu-
lated power amplifier on peaks of the modulation cycle, this
improves the distortion figure of the transmitter.

The RF driver stage is capacitively tuned by the 250 wmfd. vari-
able capacity, C4. Below 1150 K¢ a padding capacitor must be
connected in parallel with C4.

The power amplifier of the transmitter uses two 833A tubes con-
nected in parallel. The output circuit of this PA stage can be
said to be made up of an "L’ and two T networks, which effec-
tively transform the operating tube impedance down to the 50/70
ohms found at the line terminal of the transmitter. This network
also does a commendable job in reducing to a minimum the trans-
mission of harmonics which might be generated in the transmitter.

Power amplifier coils L40 and I42 are of the continuously variable
type and are used to tune the power amplifier to resonance, in the
case of L40, and to vary the loading by means of L42. Other than
the neutralizing capacitor C40, there are no variable air dielec-
tric capacitors used in the power amplifier of this transmitter.
This adds greatly to its reliability.

Grid drive to the amplifier should be at least 100 ma. for good
operation. This will be Indicated by thie multimeter when the
multimeter selector switch is in the "Power Amp. Grid" position.
Higher grid drive up to 150 ma. is acceptable, but this drive
will vary slightly, depending upon the transmitter frequency.
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The—transmitter will match 50/70- chwm unbalanced loads, delivering
full power outy.ut with power amplirier plate efficieuncy of 70,
or better. Other load impedances are available on special order.

Audio wise, the Gates BC-1G traansmitter is novel in many respects.
The audio input/audio driver assembly is made up basically of
components mounted on a printed wiring board. Tais assembly 1is
located on the panel and shelf section of the transmitter and in-
cludes the two 807 audio input tubes, the two 807 cathode follower
audio driver tubes, along with the balance co.trol, R3, condensers
and resistors for these two stages. The audio system is push-
pull in operation for 2ll stages. 1The cztliode follower audio
driver tubes, V3 and V4, are biased by voltage controlled by the
potentiometers, R2 and Rl, located on the small aluminum front
panel. These controls indirectly adjust the operating bias on
the modulators by varying the operating constants of the cathode
followers, this causes a bias voltage change on the modulators by
naving a voltage drop occur across the high resistance cathode
resistors, R1l and R12, of the catihode followers. A very smooth
modulator bias change can be attained in this menner, making 1t
possible to adjust the modulstors for correct operating conditions.
There is no metering of the plate current of the 807 cathode
followers, V3 and V4, it is believed that if proper modulator
operation is had, then the 807 cathode followers are operating
satisfactorily.

High level Class "B'" modulation is used in the BC-1G, a pair of

8334 tubes providing the means. The grids of the modulators are
excited by the two 807 cathode follower audio driver. The output
of the modulators is coupled to the Class "C" amplifier by means
of the capacitor C45, and tie reactor L47. The secondary of the
modulation transformer T4l does not curry any power amplifier 0C.

Feedback from the plates of the modulators bacik to the audio input
tube grids has been provided. A small feedbacl: ladder printed
wiring board is located on the panel and shelf assembly directl;
above the modulation transformer, T4l. By means of a resistor/J
capacitor divider network out-of-phase voltage is fed back to

the audio input. The transmitter makes use of approximately 12

to 14 DB of feedback measured at 1000 cycles and 90% modulation.
This feedback helps to reduce the noise and also improves t.e
distortion figures.

The power amplifier and the modulator plate circuits are protected
against abnormally high overload currents by means of relays, Ké6
and K7. These are located on the ton shell of the '"panel and
shelf" assembly, adjacent to the multi-winding filament trans-
former, T3.

The overload relays, K6 and K7, have their coils shunted by 20
ohm semi-variable resistors. By adjustment of the slider tap ,
the relay pull-in point can be selected. These resistors have
been set at the factory for normal operation. K6, the modulator
overload will pull in at a modulator total plate current of
approximately 600 Ila. (Hormal plate current for voice and musigc
programming, hitting 100, will be around 400 ma total).
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TA overload K7 is set for approximstely 700 iz pull-in (normal

A plate current will range from 525 to 600 la, depending on

PA transmitter efficiency). These relays may pull-in presaturely
during sine wave audio modulation at tae 10055 level. In this event
the adjustments can be made to allow for this type of operation.

I7 the current in either circuit exceeds the value for which its
relay was set, the relay will energize, causing its norrially
closed contacts to open, which in turn opens the coil circuit

of auxiliary relay, K9. This ciuses the conizcts of relay L9

to return to their normally open position; thus, opening the
coil circuit of the high or low power contactor (whichever had
been in use), this rewoves primary voltage from 140, the high
voltage power transformer.

2.3 POYER SUPPLI.SS

The Gates BC-1G, 1000/250 watt, Transmitter makes use of three
separate power sunplies. These use full wave, C.7. rectifier
and filter assenblies. sBach of the three silicon supplies used
in the transmitter will be fully describhed in the following
paragraphs.

2.3.1 Bl.io oUFPLY

This supply is made up of a plate transformer, Tl, working in
conjunction with the bias rectifier, a silicon rectifier consist-
ing of 10 diodes, 400 volts, PIV, rilter ciioke Ll, filter capaci-
tor, C3, and associated resistors and potentiometers. The bias
potentiometers, Rl and R2, indirectly vary the modulator bias by
controlling the catnhode follower bias and, thus, the current flow
through the cathode follower resistors, R1l and 112, ‘here 1is
applied a negative 280 volts between these resistors and ground.
An opposing voltage of apuroximately 210 volts is developed by
current flow through &11 and R12; thus, putting the difference
(about 60 to 70 volts) on the gricls of the modulators. This bias
supply also supplies 45 volts of fixed bias to the two 307's in
the AP driver stage. This voltage is obtained by a tap on bias
resistor, R12. This bias supply is energized at tue time that
the filament start button, w41, is depressed.

2.3.2 600/625 VOLT L0/ VOL:.GL »UELLY

This supply uses 14 diode units of 600 volt PIV rating working

as a full wave C.{. rectifier, with a choke input filter system.
Choke 146 is rated at 10 hy., capacitor C47 is a 10 mfd unit.
This supply develops a,proximasely 600/625 volts which is applied
to the two 807 RF driver tubes. The same voltage is dropped to
around 575 volts through series resistor, R4, and applied to the
two audio stages. The 15422 oscillator unit derives its plate
potential from this same power supply, the voltage being dropped
to approximately 195 volts by means of series resistor, R5.

This supply has a time delay relay, K8, connected in its primary,

which delays the application of this low voltage for approximately
10 seconds after the filament voltage has been applied. This
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supply also has its primary in series~with door interlock switches
S46 aind S48. If either tie front protective screen or tiae back
cabinet cover is not securely in place this supply will be in-
operative.

2.3.3 2800 VOLD 3UPFLY

High voltage for the power amplifier and modulator is developed
by two silicon rectifier assemblies, each consisting of 30 diode
units of 600 volt PIV rating, working as a full wave C.T. recti-
fier. This supply is capable of delivering slightly over one
ampere DC. The main power transformer, T40, the filter choke,
145, and filter capacitor, C48, are located in tihe bottom section
of the transmitter cabinet. Tais high voltage supply is inter-
locked with the froant panel grill and the interlock switch, 347.
As mentioned previously, this transmitter has a metal grill work
covering the front of the unit, this protects tlie operating per-
sonnel from the dangerous hLigh voltages which are present inside
the transmitter cabinet. The lower ecdge of tae protective grill
is secured by two quick operating ON/OFF fasteners. wWhen this
grill is in place, its lower edge operates the safety door inter-
lock switches, 346 and 347.

2.3.3.1 HIGH VOLIAGE SUPPLY CPERATIUN AT 250 JATTS OULPUT

The BC-1G 1000/250 watt Transmitter can operate at 250 watts,

this is made possible by reducing the primary voltage applied to
the high voltage transformer, T40., For 1000 watt operation this
primary voltage is approximately 230 volts, for 250 watt carrier
output this primary voltage is dropped to 115 volts, this develops
around 1350 volts through the supply which is applied to the power
amplifier and modulators.

2.3.3.2 BC-1G PO./s} CJATGE FACILITY

The operation of the 3BC-1G Transmitter at either 1000 watt or
250 watt carrier level is accomplished by the operation of two
power contactors, (K2 or K3) and one auxiliary relay, K9. The
relay and contactor operating sequence is as follows:

Por 250 watt carrier - PFilament OFF/0I pushbutton switch, S41, is
depressed. All filaments are energized, and after another 10
seconds, time delay relay, K8 has closed. ‘Yith both front screen
and rear cabinet cover in place, the neon indicating lamps of
"Pilament" switch 341, the red "Reset” button 542 and the white
"Plate Off" button S43 will be illuminated. A check of the multi.
neter switch positions will show all multimetered circuits indi-
cating correctly, the multineter switch can be left in the I.A.
grid current position. Relay, K9, must now be locked in, this
action will provide a 230 volt AC source for either high power
contactor, X2, or low power contactor, K3. Press the red "Reset®
button S42; this operation will com.lete the auxiliary relay, K9,
coil circuit, causing it to lock in. A pair of normally open
contacts A and B close, this males 230 volts AC available for
contactors K2 or K3. i/hen the red "Reset'" button was pressed,
the neon lamp indication of both the “Reset" and the "Plate Off'
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will go out.

ITow press the amber butten marked "Low Power', S44,

This will complete the coil circuit of the low power contactor

K3, causing

it to lock in. rhe amber button will now be lit up,

indicating operation on 250 watts. (/hen low power contactor, K3,
locks into position, the following functions .re performed -

1.

Contacts A-B and C-D, whicun are normally open now
close; tuis completes a 115 volt primary circuit
to power transformer T40, for 250 watt operation.

Contacts ©-F, these being normally closed, are now
open, this operation ma.ies it electrically impossible
to energize higii power contactor, K2.

Contacts G-H, normally open, are now closed, acting
as holding contacts for this low power contactor, K3.

Contacts I-J, normally closed, are now open. They
remove the short across resistor R34, this allows
the output of the modulation monitor pickup to re-
main at essentially the same level as it is for
1000 watt carrier output.

Contacts K-L, normally closed, now open, changing
modulator bias.

Contacts M-M, normally open, are now closed. This

operation adds resistor R14, in shunt with the 3600
ohm resistor in audio pad AT1l, effectively reducing
the audio input level to that required for 250 watt
operation.

For 1000 watt carrier - To go frow 250 watt to 1000 watt opera~—
tion, the following procedure must he followed:

1.

Press the "Plate Off ' button, tiiis will open the
holding circuit of coil of auxiliary relay, k9,
causing 1t to drop out; thus, removing energizing
voltage to coil of low power coutactor K3. K3 then
drops out, returning all seven sets of contacts to
thieir normal positions. (+hen in their normal
positions, all circuitry is set up for 1000 watt
carrier operation). This removes primary voltage
from high voltage power transformer, tlhe transmitter
is now off the air.

Press the "Reset! switch which again locks up auxil-
iary relay, 19, providing source of 230 volt AC for
the selected plate contactor. Now press high power
switch, 345. Thnis will energize the coil of high
power contactor {2, causing saine to lock up. This
action puts 230 volts AC on the primary of high
voltage power transformer T40. The transmitter is
now on air with carrier of 1000 watts.,

It is important to note here that the BU-1G transmitter has its
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carrier removed from air-before-any-—change in output-power-level.
can be made.

Ll50, in the event of a powver outage, the carrier will be removed
from the air.

2e4 ATTACHMUNT OF 30073 COITROL

The BC-1G 1000/250 watt Broadcast Iransmitter has most provisions .
for remote control built direcctly inte its circuitry. It is
necessary for the customer to purchase only the kit (Gates part
#7994 6326 001) containing the reversible motor assembly which
works with the plate rheostat, R4l and tuc auxiliary relay KlA,

to operate the power change. All other renote facilities are
brought out to terminal boards located on the “panel and shelf®
assembly. These terminations are as follows -

TB2-9 & 10 - Remote Plate Voltmeter.

TR2~11 & 12 -~ Rewote Plate Current leter.

TB2-6 & 7 - High Yower (momentary make).

TB2-7 & 8 - Low Power (momentary make).

TB2-3 & 4 - Reset (momentery make).

TB2-4 & 5 - Plate Off (momentary break).

TB2-1 & 2 - Filament 0i/0fF. 'These connections

(?B2-1 & 2) must be held cloced by
contact to provide "r"ail Safe' oper-
ation. If studio telephone control
line would open up, the complete
transmitter would de-energize, remov-
ing carrier frcem tiae zir.

The Gates overall schematic ,852 5873 001 clearly shoﬁé the
above mentioned connections.
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SECTICN III
INSTALLATION

This instruction book affords valuable information for the persons
who are installing and operating the Gates BC-1G Transmitter. The
following mentioned points should be studied so that the unpack-
ing and setting up procedure will be well in mind when doing the
actual work.

5.1 INSTALLATION HINTS

1. Check all packing lists for materials supplied.

2. Study the instruction book before attempting to set
up the equipment.

3, Have the transmitter location clean so that the various
parts can be safely placed out of harms way when the
unit is unpacked.

4, It is well to have a mounting base set in place upon
which the transmitter can ke set. This base can be
made from 2" x 4" lumber. It should be lagged to the
floor and measures taken to insure that the top side
of the frame is perfectly level. This will give a
good, solid, level base on which the transmitter can
be set. This procedure also allows the external
transmitter wiring to enter the cabinet from practi-
cally any point underneath and be run to the entry
holes provided in the base of the cabinet. See Gates
drawing 813 7924 001 for base layout and dimensions.

5, Use heavy primary wire from the building svitchbox
terminals to the transmitter fuse block. 4 copper
wire should be suitable for these leads.

6, Be sure the power company has installed large enough
service for all the equipment; transmitter, lights,
water pump, etc., which will be used at the trans-
mitter site.

7. Do a good job of ianstalling the equipment. Time spent
in making the installation as good electrically and
mechanically as possible, will pay off in the future
by insuring less off-the-air time.

3.2 TRANSIHITTER INSPECLION

All packing material, string, c¢ape, etc., should be removed. All
relays should be inspected for free travel of armature and con-
tacts. Heavy components, such as the high voltage power trans-
former, high voltage swinging choke, modulation transformer and
modulation choke are shipped separately, each in its own box.
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Tubes and crystals have also been removed “from transmitter, taese
too are packed separately. The small, glass enclosed time de.ay
relay is shipped in its socket, on the panel and shelf assembly.

Go over the complete transmitter. After traveling a long distance
a fastener could come loose. Iut a screw driver or wrench to all
nuts and bolts. This work may take'an hour or so, but may save
loss of air time liater on.

3.3 TRANSMITT SR CONNECTIONS

After the transmitter has been uncrated and placed in its final
operating position, the external connections cau he made to it.
These connections will be outlined and eac. one will be gone over
in detail.

3.2.1 PIIMARY FOWER

Thie line will supply the power reguirements of the transmitter.
For good regulation the wire size is important. e have suggested
#4 wire from the wall switch box to the transmitter. This service
calls for a three wire, 230 volt installation; in other words, 115
volts each side of a solid neutral. The two hot wires should be
#4, the neutral can be smaller in size, if desired, but in no case
smaller than ,/8. These wires can be brought in to the cabinet at
the right hand rear corner (as viewed from the front). Make sure
the wall switcli is in the OFF position. Connect the three pri-
mary wires to the transmitter fuse block XFl.

3.3.2 TRANSHMITTOR GROUND

A large ground stud is loc:ited on the cabinet frame very close

to the modulation transformer, T4l. <Toanect a good ground strap
from this stud to the ground system of tihe station. A copper
strap 1" or 2" in width will do. This strap may enter the cabi-
net through the access hole in the base at the right rear through
wihich the AC primary wires ernter.

3.3.3 AUDIO INPUT

The audio input pair should be in shield, the two audio wires
should be connected to terminals 14 and #15 on TB2. The cable
shield can be grounded on terminal ,13 of TBZ2.

3.3.4  MODULALION MONITOR

The modulation monitor should be connected to terminals ,13 and

214 of TBlA. 30lid dielectric coaxial cable, such as RG62/U can
be used for this connection. TBlA~-14 is the "Hot" wire, TBlA-13
is ground.

5.3.5 FREJUINCY HMONILTOR

The frequency monitor should be connected to terminals ,30 and
.29 (29 ground) on TB2. This connection can also be made up of
RG62/U coaxizl cable, the center wire connecting to terminal #30.
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Ground the shield to 29.
3.3.6 REF QUTPUT

Connect the coaxial transwmission line center conductor to the
ceramic feedthru insulator stud. This feedthru insulator is
located near the output loading coil, L42. You may run the
coaxial line either through t.ie top of tie cabinet, through a
hole provided taere, cr up through the base. In any event, be
sure the outer shield, or couaductor is totally grounded to the
transmitter cabinet and to the station's ground systen.

3.3.7 REMOTES CC TROL (IF isLD)

If the transmitter is going to be renotely controlled using Gates
RDC-10C remote equipment, the following information must be used
for making the connections.

2,3,7.1 DEJAILED IJSTRUCDI NS #C: o, 083 €2 /ir0L CONNICIIONS

Jith facilities already available in the BC-1G circuitry for
remote filament ON/OFF, remote RISET and remote plate OFF, it is
only necessary for the customer to install the small motor assem-
bly to actuate the plate rheostat R4l and the supplemental relay
K1A which operates the 250/1000 watt carrier function.

3.3.7¢2 PLATE RULOSTAT MOTOR A5>8MBLY

The plate rheostat motor assembly #994 6326 001 has full mechani-
cal information supplied with the kit to allow for easy instal-
lation in the transmitter, suitable brackets, sprockets and chain
are included. With this motor and associated components installed,
the following connections must be run from the motor bracket
terminal board TB8l, to the iDC-10C Transmitter Control Unit.

a) Terminal ;#1 connects to TB2-26 in XDC-10C unit.

b) Terminal ,-2 connects to cabinet ground stud.

¢c) Terminal #3 connects to TB2-28 in RDC-10C unit.

d) Terminal .4 connects to TB2-17 in RDC-10C unit.

e) Terminal #5 connects to cabinet ground stud.

f) Connect a wire from TBl-4 in the BC-1G Transmitter
to TB2-27 in the RDC-10C Transmitter unit. Tais
connection carries hot 115 volts AC to the trans-
mitter unit from the Pl side of the line within
the BC-1G Transmitter. (115 volt AC between TBl-4
of BC-1G transmitter and ground).

3.3.7.3 REHOTE POJ.IR CHANGE

The BC-1G has in-built provisions to change power from 1000 watts
to 250 watts and back to 1000 watts. The two power change
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.contectors K2 and K3, working in conjunction with plate auxiliary
relay X9, and the front-of-cablnet pushbdutton switches marked
"Reset" S42, "Plate Off" 543, "Low Power” o44 and "High Fower!
345, perform the function of changiag carrier power. 3uppose we
are operating at 1000 watt carrier pover and wish to drop carrier
power to 250 watts, the seguence of switching is as follows -

S43, the "Plate Off" button is depressed, causing auxiliary plate
relay K9, to drop out; its contacts A-B and C~D open. Contacts
A-B control AC voltage to low and high power contactors K3 and
K2. (As we were on 1000 watts, tne high vower contactor K2 de-
energizes, removing primary voltage from the high voltage power
transformer T40), the carrier is now off. "Reset' button 3542

is then momentarily depressed, again setting up and locking in
auxiliary relay K9. This operation then makes it possible 10
select the low power coatactor K3, by depressing "Low Power'
button S44 momentarily. Contactor X3 pulls in, energizing the
primary of high voltage power transformer T40, with 115 volts AC.
This action along witih several other circuit changes (all made by
contactor K3) allows the BC-1G to operate on 250 watts carrier
power.

By remote control, these power change functions are performed as
follows =

l. ©Place switch 31, function switch, on the front panel of
the RDC-10C Studio Unit to position 2. The remote plate
current meter will read plate currcnt.

2. Place switch 56, tihe plate On/0ff switca on the front panel
of the RDC~-10C 3tudio Unit, to its "Off" position momentarily,
this will de-energize auxiliary plate relay K9, in the trans-
mitter. The transmitter is now off the air, the remote plate
current meter should read zero.

3, Place the plate ON/OFF switch S6, of the Studio Unit, momen-
tarily to its OF position. This energizes the coil of
auxiliary relay K9, causing it to again lock in and at the
same time providing 230 volts AC for possible use by K2 or
K3 contactors.

4, Now operate the Raise/Lower switch S4, on the panel of the
RDC-10C stadio unit. "Raise" for high power, "Lower" for low
power. Assuming 1000 watt carrier operation is desired, S4%
will be placed momentarily in its "Raise" position. This will
complete the circuitry to the coil of high power contactor,
K2, causing it to pull in and lock, putting 230 volts AC on
the primary of high voltage power transformer, T40.

The following connections must be made between the BC-1G Trans-
mitter and the RDC-10C Transmitter unit, to perform this high
power/low power function. It will use stepper position 2

A supplemental 6 volt DC relay Kla, having two sets of "A" con-

tacts must be installed in the BC-1G Transmitter, this relay is
included in re.iote control kit ,994 6326 001. This relay will be
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mounted in the space provided on the "Panel and Shelf', see Gates
drawing 813 7961 001 for physical location of supplemental relay
K1lA, also drawing 813 7928 001 for Kla connections. These con-
nections are as follows -

a) Coil Kla-1 connected to IBl-2¢ in BC-1G.

b) Coil KlA-2 connected to TBl-206 in BC-1G.

¢) Klia-5, normally open contact, is connected to TBlA-15
in BC-1G Transmitter.

d) KlA-4, normally open arm, 1s connected toc T'B2-6 in
BC"'].G’ 3

e) KlA-8, normally open contact, is connected to TB1-30
in BC-1G Transmitter.

f) KXl4-7, normally open arm, connects to 1B2-8 in BC-1G
Transmitter.

With the supplemental relay K1A installed aud connected, the ex-
ternal connections to the RDC~10C Transmitter Unit can be made -

a) TBl1-30 in RC-1G must conrnect tc IBc~-28 in RDC-10C
“rensnitter Unit.

%) TBlA-15 in BC-1G connects to TB2-26 in RDC-10C Trans-
mitter Unit.

¢) 1TB1-20 in BC-1lG connects to TB2-25 in xDC-10C Trans-
mitter Unit.

&) TBl-26 in BC-1G connects to IB2-16 in RDC-10C Trans-
mitter Unit.

TP I3 AGAIN NOTED these functions make use of stepper position #2.

3.3.7.4 RESET, PLAvS OFF (3etting up Auxiliary Relay, K9)

Three connections must be made between the BC-1G Transmitter and
the RDC-10C Transmitter unit. <Lhey are -

1. TB2-3 in BC-1G must connect to TB2-29 in RDC-10C
Transmitter Unit.

2, TB2-4 in B(J-1G connects to TB2-30 in RDC-10C Trans-
mitter Unit.

3 :TBQ—S in BC-1G must connect to TB5-2 in RDC-10C
Transmitter Unit.

Also a jumper must be ADJED in the RJC~10C Transmitter Unit,
from TB2-30 to TB5-1.
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3.3.7.5 R30S PLATE VOLLAG S INDICATION

There are two connections wihich must be made between the BC-1G
transmitter and the aDC-1CC transmitter unit.

1. The positive terminal of the plate voltage extension
in the BC-1lG transmitter, TB2-9 must be connected tc¢
TB2-1 in the RDC-10C Transmitter Unit.

2. The negative terminal of tiae plate voltage extension
in the BC-1G transmitter, TB2-10 must be connected
to TB2-25 in the RDC-10C Transmitter Unit.

This function is on position ,1 of the ..DC-10C Studio Unit.

3.3.7.6 REHOTE PLATE CURHENT TIiTDICATION

There are two connections which must be made between the Bl-1G
Transmitter and the RDC-10C Transmnitter Unit.

1. The positive terminal of the plate current extension
TB2-12 in the BC-1G must be connected to TB2-2 in
the RDC-10C Transmitter Unit.
2. The negative terminal of the plate current extension
TB2-11l in the BC-1G Transmitter must be connected to
TB2-25 in the RDC-10C Traasmitter Unit.
This function is on position 2 of the RDC-10C Studio Unit.

3.3.7.7 RElIOTE TO /SR LIGHT INDICALION

We must connect the remote tower light indication kit into the
RDC-10C transmitter unit. This will be accomplished by the in-
stallation of the IM5143% current transformer. It will be mounted
with one leg of tane tower lighting circuit passing through it.
There are two =xternal connections out of the transformer which
must be connected to the RDC-10C Transmitter Unit.

l. One lead connects to TB2-4 in the 2DC-10C Transmitter
Unit.

2. The second lead connects to TB2-25 in tihe 13DC-10C
Transmitter Unit.

This function is on position .4 of the RDC-10C Studio Unit.

3.3.7.8 REMOLZD AN.L LNNA CURLQSNT MEDRING

For remote transmitter operation, a method of metcring the an-
tenna current is required. The Gates 115862 kit will do this.

Install this equipment mechanically as givern in the instructions
supplied. Connect the two leads as follows -

l. Negative lead to TB2-25 in RDC-10C Transmitter Unit.
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2, Positive lead to TB2-3 in RDC-10C Iransmitter TUnit.

With stepper positioning switch in Studio Unit set to position i3
(ant. cur.). This remote RP curreat indicatiovn will be read on
meter M3.

NOTE - Jhen the BC-1G Transuitter is being set up for remote con-
ftrol operation, a jumper wire normally connecteu between TB2-4
and TB2-5 in the transmitter, must be reroved.

The Local/Remote toggle switch 5S40, loc:ted on the right hand
corner post of the cabinet, above tie pushbutton switches, must
be placed in the "Renote" position,

3.3.8 STUDIO PROCBEIULI, 04 R Oia 0 120L OFwiATION

This information will describe the actual switch manipulations
of the RDC-10C Studio Unit which are necessary to perform the
following functions -
1. Place BC-1G Transmitter on air, with 1000W. carrier.
2, Place BC-1¢ Transmitter on air, with 250W. carrier.

3, Jith transmitter operating at 1000 watts, to drop
power to 250 W.

4, With transmitter operating at 250 '/, to increase
power to 1000'.

5. To raise or lower transmitter power by means of
plate rheostat.

6. With transmitter operating, to have power failure
at studio.

7. “ith transmitter operating, to have power failure
at transmitter.

8. To completely close down transmitter.

3.3.8.1 PLACING BC-1G Qi aIl, /ITH 1000 WATT CARRI.LR

a) RDC-10C Studio Unit must be turned on.

b) Filament switch S3 of Studio Unit must be turned
to ON position.

¢) Allow 10 to 15 seconds for transmitter time delay
to heat and close.

d) llomentarily operate switch S6 (Plate ON/OFF)* to
its ON position (up for ON).

e) TFlace steprer positioning switch 51 of ROC-10C
Studio Unit to position *2. This position normally
reads P.A. plate current.
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f) For high power (1000 /) carrier OW, operate RAISLE/
LO /ER switch S4 to "UP" (raise) position momentarily.
Transmitter is now operating on 1000 wattgs.

3.3.8.2 PLACIHG BC-1G ON ATl ¢, 'ITH 250 JuaTT CARRIZE

Follow steps a, b, ¢, d, e as described in paragraph 3.3.8.1
above,

f) Por low power (2504.) carrier ON, operate RAISE/
LOJ/ER switch 34 to "DO/N" (lower) position momentarily.
Transmitter is now operating cn 250 watts.

%3.3,8,3 JITH TRANSHITIDOR QF RaTI G AT 1000 JARTS, TO DROP POJIK
TO 250 JaTTS.

a) Set stepper positioning switch to position 2
(plate current).

b) Operate Tlate ON/OFf* switch 356 momentarily to its
"OFF" (down) position.

¢) DNow operate same switch, S6, momentarily to its
"ON" (up) position.

d) Operate RAI5s/LOJER switch S4 momentarily to its
"LO/EZx" (down) position.

3.3.8e4 WIDVH TRANSUITTLR OD_36TING Al 250 WATLo, 10 RAT. s POJER

Follow steps a, b, and c as described in paragrapi 3.3.8.3 above.

d) Operate RAI 55/L0O.3R switch 34 momentarily to its
"RAISE" (up) position.

3.3.8.5 10 Rilss UR LOJER P ilIfTSl 10 /LR BY 13413 OF PLAYE
RsVSTAT

a) Set stepper positioning switclhi of Studio Unit to
position 43 (ant. current).

b) Operate RAISE/LOVZR switch S4 to "RAIsS" (up)
position to increase plate voltage. This opera-
tion will be indicuted by the increase of antenna
current on meter.

Operate RAISE/LOVER switch to "LOJ/ER" (down) position to decrease
plate voltage; thus, lowering RF output of transmitter.

3.3.8.6 TRANSIHITTER OPERATING, HAVING :0/ R PATLURZ AT STUDIQ

If the studio commercial power would fail momentarily while the
BC~-1G Transmitter is on the air, the following functions must be
performed to return transmitter to air.

a) Set stepper positioning switch 51 of RDC-10C Studio
Unit to position 2.
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b) Operate S6 (Plate ON/OFF*) to "ON" (up) position
momentarily.

c) Operate switch S4 (RAISE/LOVER) to "UP" position

momentarily for 1000 W, carrier, or the "DO/N"
position momentarily for 250 watt carrier.

3.3.8.7 TRANSHITIZR OP2+ATING, HAVING rO /3R FATLURS AR Tub.>iITTER

To shut down transmitter completely at close of broadcast day the
following operations should be made -

a) Operate switch S6 (Plate ON/OFF*) of studio unit of
RDC-10C to its "DO/N" (off) position.

b) Operate switch S3 (filament) to its "DOJN" (off)
position.

*It is called to the attention of operating personnel that the
Plate ON/OFF switch is used as a "Ru3ET" function switch in its
"UP" position, as a "PLATI OFF" switch (as narked) in the "DOYN"
position, when the RDC-10C Studio Unit is working in conjunction
with a BC-1G Transmitter.

54 CRYS{AL IN5WALLATION

The M5422 Oscillator Unit has provisions for iwo vacuum, glass
mounted crystals. These crystals are octal based and plug direct-
ly into the crystal sockets XYl and XY2. Remnove thumb screw which
secures the oscillator cover. Renove tue cover. Plug in the
crystal, or crystals, to be used. Be sure it is correctly marked,
as to the operating frequency. At this same time place the two
12BY7A tubes in this unit, then replace the cover and secure same
with the thumb screw.
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SECTION IV

TUNE-UP PrOC:3DUils, 1000 JATT CARKIER

For tune-up we will use 1400 Kc as an example. The same infor-
nation will be usable for tuning the transmitter to any fregquency
within the broadcast band. ‘the tuning chart furnished in this
book will spell out the component values for the parts which must
be changed to put the transmitter on any specific frequency. ‘'/hen
this transmitter was shipped from the factory the correct compon-
ents had been installed for tine operating fregquency specified.

HIGH VOLTAGES ARE DANGEROUS

Use extreme care when tuning up the transmitter, high voltages
will be present. DO NOT strap out door interlocks. e suggest
two people be present during the initial tune-up so one may ob-
serve the other's actions. Using normal care and average intelli-
gence, operation around high voltage can be coupletely safe.

CARELTSSNESS CaN MuaN DEATH

4.1 PRALIMINARY TUNE-UP CHuCKS (Transmitter locally controlled)

At this time, the switch in the station's distribution box, which
supplies 230 volts to the transmitter, should be placed in the ON
position.,.

Place toggle switch, 340, in the LOCAL position.

Push the "PFilament start! switch, 541, all tube filaments should
light. It is well to note here that filament switch, S5S41, is a
push ON/push OFF type. It may have been in the ON position, and
if so, the filaments would have energized at the time the wall
switch was placed in tane ON position. These pushbutton switches
have in~built neon indicutors whicn tell the operator wihen the
controlled circuit is energized. 3witch, 541, the filament ON/OFF
control must be pressed to close and must be again pressed to open
its circuit. Also at this same time the cabinet fan is running
and the bias transformer, T1l, has its primary energized, this
providing the transmitter with its bias requirements.

After about 10 seconds the "Low Voltage'" time delay relay, K8,
will close its N.O. contacts, this will cause the low voltage
power supply to deliver power to the oscillator unit, the RF
driver stage and the audio input/audio driver stage. (This will
occur if the front protective metal grill is in place, closing
the door interlock switch, S46, and if the rear cabinet panel is
in place to close interlock switch, S48).

Set the multimeter selector switch, 32, to the "Plate Cur. Osc./
Buf" position, multimeter M40, should indicate from 20 to 25 ma.
This is total cathode current of both oscillator tube and buffer
tube., Now place multimeter selector switch in the "RF Driver
Grid" position, the multimeter should read from 2 to 5 grid ma.
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If such is the-case, imuediately place the multimeter switch to
the "RF Driver Cathode" position and read the cathode current of
the 807 RF driver stage on the multimeter. Check this reading for
ninimum indicated current by tuning the RF driver capacitor, C4.

A minimum reading will indicate resonance, this current will in-
dicate somewhere in the range of 140 to 175 ma.

Now set the multimeter selector switch to "PA grid" position. If
tuning is proper to this point, the multimeter shoulid indicate
between 100 and 150 ma. grid current flowing in the 833A power
amplifier grid circuit.

NOTE: At this time, if readings do not follow these instructions,
it would be well to check the tuning of the M5422 oscillator unit.
In the forepart of the instruction book are full detailed instruc-
tions for padding and tuning this unit. Normally, this oscillator
unit will require no tuning, as it has been thoroughly checked in
our factory before shipment, but if some fault has developed dur-
ing shipment, these instructions should be followed explicitly,

In nearly all cases, correct operation can be expected, if the
grid drive to the 807 buffer stage is reading within the range of
2 to 5 ma.

At this time set the multimeter selector switch to "Input Audio"
position and read current as indicated on the multimeter. This
will run from 5 to 10 ma.

4.1.1 CHECKING FILAI[sND VOLIAGE, Blas SUFPLY AND LOW VOLTAGE
SUPPLY

Remove the right hand side of the cabinet. First we will check
the filament voltage and its indication on the multimeter. Using
a Model #260 3impson meter or equivalent, place meter on low range
AC scale. (i1/ill measure 10 volt AC). Connect meter leads to
filament connections of V40, the 8334 PA tube. With filaments

ON, read AC voltage. It will be somewhere between 9.5 and 10.5
volts. Set filament control R43, so that indicated AC voltage on
Simpson meter is 10 volts. DNow set transmitter multimeter switch.
S2, to "filament volts". By use of a small screw driver adjust
potentiometer R7, located on "Panel and Shelf® so that multimeter
M40, at top of cabinet, reads 10 volts (the mark on multi-
meter scale). The multimeter is now calibrated for filament AC
indication. Remove test leads from V40,

Using voltmeter, similar to the Simpson iiodel 7260, or eguivalent
(20,000 ohms per volt) measure tixe negative bias voltage being
developed in the small bias supply. ith the fiiament energized,
there should be negative 280 volts measured from either trans-
former, T1l, termina .4 to ground. An alternate place to measure
this voltage would be across the resistor, Rl2. Ior voltages

see the "Typical Voltage Chart” in this instruction book. All
voltages will vary slightly, reading of plus or minus 10% are
considered satisfactory.

Now check the low voltage supply. This supply delivers approxi-
mately 600/625 volts DC at the output of its choke input filter
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system (I46 and C47). A good place to measure this veltage would
be terminal ,/719 on TB2 to ground. After this caneck, replace the
cabinet side.

Now turn each modulator bias control (Rl and R2) completely to
its counterclockwise position. This will bias the moduiators to
cutoff, precluding tihe possibility of tliese tubes from drawing
high current during this phase of adjustument.

NOTE: We will come back to these modulator adjusiments later on.
De-energize the filament circuit by pressing the filament ON/OFF
switch S41.

4.,1.2 CHSCKING POYAR AMPLIFISR WUNING CONEONLI'TS

At this time refer to the Tuning Chart for the BC-1G wnich is a
part of this instruction book. Check the "active turns" listed
for:

a) The PA Tank Coil, L40.

b) For Loading Coil, 141,

c) For output coil, IL42.
For your frequency, adjust each coil, either variable or fixed,
to what is indicated on the chart. Again, these turns will vary
slightly under local installstion conditions. In our 1400 Kec
tune-up example, we have:

16.7 active turns for PA tank coil, L4O.

8 active turns for loading coil, L41.

9 active turns for output coil, L42.
Again, consulting the Tuning Chart, we find the proper value of
capacitor for your frequency. Using 1400 Kc as our example, we
find:

PA tank padder capzcitor C42 and C43 - Two Type G2,
.00025 mfd.

Input loading capacitor, C44 - ,002 mfd.
Qutput loading capacitor, C45 - ,002 mfd.
4.2 NBUTRALIZING T:.i5 20 el AUPLIFISR

Attention to this procedure is very important as complete neutra-
lization is mandatory for good performance. The objective of

the neutralizing process is reducing to a minimum the RF driver
voltage fed from the input of the power amplifier to its output
circuit through the grid-plate capacitance of the tubes. This is
done by adjusting the neutralizing capacitor until an RF indicator
in the output circuit reads minimum. BZ POSITIVI THE HIGU VOLTAGE
IS OFF.
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A grid dip meter, a wave meter with some sort of indicator, or a
flashlight lamp connected to a few tuins of insulated wire will-do-
as a neutralization indicator. Of course, a very good neutrali-
zation indicator is already built in the transmitter; namely, the
power amplifier grid current meter. Two methods of neutraliza-
tion will be described; first, that of using the grid current
meter for neutralization indication.

l. Keep the dummy load connected to the power amplifier.

2. Energize all filaments by depressing the "Filament
Start! switch tab. After approximately 10 seconds,
the oscillator, lst IPA and 2nd IPA are in operating
condition and grid current will be flowing in the
power zmplifier. (The multimeter selector switch is
set on "PA Grid Cur.! position).

3, Set the neutralizing condenser C40, at maximum capa-
city, plates fully meshed. This control is conven-
iently located on the top front PA panel, near the
right hand corner,

4. Adjust the PA tank coil, L40, tuning by means of the
right hand knob on the PA panel (marked "PA Tune'®).
‘/hen resonance is reached, the grid current, as indi-
cated on the multimeter, will dip noticeably (if not
neutralized).

5. Change the neutralizing capacitor setting by a small
amount (graduzlly decreasing capacity), then re-
resonate the power amplifier, roting the dip in the
grid current. As the correct neutralization point
is reached, the grid current dip will become less
and less until complete neutralization is effected.
This will be indicated by no deflection of the power
amplifier grid current meter when resorance is ob-
tained. ---Under these conditions the amplifier should
be neutralized.

In case couplete neutralization cannot be obtained, several taps
on the driver tank coil 14, are provided to aid this situation.,.
Using the exact center tap, move the grid lead over one tap and
repeat the entire neutralization procedure, as outlined above.
The correct tap will always be found for satisfactory neutrali-
zation. In many instances your transmitter is tuned at the fac-
tory to your operating frequency. In this case, you will find
neutralization is largely a touch-up procedure.

NEUTRALIZING JITd A FLASHLIGHT BULB

The same procedures will apply as previously mentioned concern-
ing grid current to the power amplifier. A small flashlight bulb
is a sensitive and inexpensive RP indicator. The bulb should be
connected in series with a couple of turns of insulated wire,
approximately the same diameter, or a bit smaller, than the power
amplifier tank coil, L40.
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Place this. ¢oil .and lamp Rindiocetor—in- close- inductive relation
'l\'ith IA'O- 9

1. Set the neutralization capacitor at maximum-capecisky.

2. Very carefully tune the power amplifier toward the
resonance point. It is ver; important to tune slowly
because if the resonance point is obtained quickly,
there most likely will be sufficient RF in the power
cmplifier tank to burin out the flashlight bulb.

3, Adjust the coupling between the lamp coil and I40 so
that the lamp will 8low brightly when resonance is
reaclied. Now decrease the neutralizing capacitor's
capacity a bit, the lamp brilliance will decrease,
adjust the power amplifier tuning again for reso-
nance, which may cause the laup to brighten up a bit.
Continue this operation until the lamp goes out. The
amplifier will be sutisfactorily neutralized under
this condition.

4, Reuove the lamp and coil RF indicator from the transz-
ritter. Rensember, all of thesc neutralizing proced-
ures are done with the high voltage reanoved from the
power anplifier.

4.3 POCR AiirLifl.g PUNING

WJe are ready, after neutralizing is complete and satisfactory, to
tune the power amplifier. This is the large final AF amplifier
that puts out the power, so we go about it carefully and methodi-
cally. Your overload relays shiould protect the equipment if you
do anything wrong, but here we are dealing with power - so watch
the power amplifier plate current meter, and if readings get too
high (above 700 ma), check your overload rclays to see why they
are not operating.

The 83%3A tubes may have a cherry red glow in the center of their

plates. This is normal, but a deep red spread all over the plate
of the tube, usually indicates excessive current and will be in-

dicated on the plate current meter.

Turn off all primary voltage by pressing the "Filament Stop" tab.
We have earlier set all tank and loading coils to the proper
ngctive turns", as shown in the tuning chart. Also, the correct
capacitors are installed for the operating frequency.

Remove the front screen, again be sure all voltage is OFF. Now
connect one lead from one silicon assembly to a secondary con-
nection on high voltage T40. Leave the other high voltage OFF

of the power transformer. HMake sure it is not shorted or grounded
at its free end. This set-up will provide partial plate voltage
for the tune-up of the power amplitier.

Now replace the perforated front cabinet screen. Turn on the
transmitter by pressing the 'Filament Start” button. Lilow time
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for the time delay relay to operate. Check to be sure you have
PA grid current of from 120 to 150 ma. e are ready for our first
try of the power amplifier.

Press the '"Reset" button, 542. This in turn energizes the auxili-
ary plate relay, K9. This relay locks itself closed, and by means
of a second set of contacts whicli are now closed, sets up 230
volts AC to become vailable for operation of either the low power
contactor K3, or high power contactor X2. As we are prevaring

the transmitter to operate on 1000 watts, the pushbutton desig-
nated "High Power" (white, S45) is depressed, this closes high
power contactor K2, which locks itself up, putting 23C volts AC

on the primary of high voltage power transformer T40., Immediately
adjust the "Power Amplifier Tune"” control for lowest plate current
reading on the "PA Plate" meter, Keeping this control in one hand
adjust the "PA Loading" control. If current goes up, re-adjust
the "Power Amplifier Tune" for lowest current. When you reach
about 200 ma. at 900 volts, you are near normal loading and tuning.
175 ma. at around 950 or 1000 volts is just about normal, but
plate current much above 200 ma. would indicate improper tuning

or loading.

If the amplifier has been tuned up and mcets the above conditions,
you are ready to apply the full high voltage. Shut down the trans-
mitter by pressing the "Filament Stop" button. The plate volt-
age is interlocked with the filaments, when the filaments are
de-energized, this shuts down the transmitter completely. Remove
the front perforated screen - then look to see that all tubes are
de-energized. Now attach the other high voltage lead (which has
been disconnected) to the secondary of the power transformer, T40.
This will make the high voltage power supply effective. Again,
replace the front protective screen, this will definitely close
the low and high voltage interlock switches, 346 and 547. Be

sure the rear cover of cabinet is securely closed, making door
interlock S48, closed. You are now ready to try full power.

Press the "PFilament On® switch button, wait for grid drive to be
available on power amplifier. Press S42, "Reset" button to set
up auxiliary relay K9, now press "High Fower" switch 545. If
things are right, the power amplifier plate current will rise to
between 500 and 600 ma. and you will have between 2500 and 2550
plate volts, indicated on the plate meter. The “Line Current®
ammeter will be indicating around 4.2 to 4.4 amperes. Rotate
your "Power Amplifier Tune'" control slightly to see if you can
raise the line current. Re-adjust your "PA Loading" control,
watching your line current meter. You have arrived, if you
approximate these readings.

Plate Current - 500 to 550 ma.

Plate Voltage - 2500 to 2550 volts.

ILine Current - 4.45 amperes (into 50 ohm dummy).
With inductive tuning, maximum power output does not always occur
at minimum power amplifier plate current. Usually, one side of
resonance provides greater output than the other side. De-tune
10 to 15 ma.
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At this time, check the operation of the fan at the top of the
cabinet. It should be operating and exhausting the heated air
out of the cabinet.

The modulator tubes should be drawing very little, or no plate
current. (Remenber, we adjusted the bias controls in their
counterclockwise positions, thus putting maximum bias on the
modulators).

4ot MODULATOR ADJUSLIENT

At this time we want to adjust the modulators. Jhat we want is
approximately 40 ma. per tube, making a total of 80 ma. Be sure
no audio signal is being fed into the transmitter. 1If your
Timiter is already connected, make sure its controls are in the
OFF position.

Now place the modulator selector switch 51, located just below
the mcdulator bias controls, to position ‘lMod. 1", then adjust
the left modulator bias control until the modulator plate meter
reads 40 ma. Flace the modulator selector switch to "Mod. 2"
position and adjust the right bias control to &40 ma. By setting
this switch to "Total", a reading of 80 ma total for both tubes
is indicated. This will be your operating position of the modu-
1ator selector switch for normal broadcasting. This feature
allows you to check modulator tubes for balance and to reset tuem
if they are out of balance. Slight touch-up of tiiese conirols
often helps in final distortion readings. Actual perfect balance
of static modulator currents is not mandatory. In sone cases,
one tube drawing slightly more static current than the other
provides the best meesurements; however, they should not be
severely out of balance.

The plate rheostat R41, marked 'Plate' on tre inside cabinet
support, provides about 200 volts variation for day to day power
adjusurents. Clockwise rotation increases the plate voltage.
The filament rheostat, R43, located below tne plate riheostat
adjusts correct primary voltage to all tne filament transformers.

4.5 MODULATION MONTLOR CONNCIIU.'3

Perminals ,13% and 14 on Bla furnish RIP drive for the Modulation
Monitor. Terminal (13 is ground, .4 is the "h1ot" lead. RF
voltage is supplied Dby the positioning of a variable tap on the
modulstion monitor coil, 143, located in the top front of the
transmitter, near the line RF anmeter.

4.5.1 MEDPH0D 0F ADJUSTH.IFL, COLL 43 A7) KaSISTOL R34

Jith the BC-1G Transmitter capable of operation at either 1000 or
250 watts, provision must be nade to hold the output voltage of
the modulation monitor excitation source constant at either power.
The modulation monitor will then be in calibration and indicating
percentage of modulation depth, regardless of output carrier
power.
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With the transmitter turned QFF, adjust the variable tap on coil,
L43 to a position about midway on coil. Turn transmitter on
(250W) low power. Adjust input tuning of modulation monitor for
maximum indication of carrier meter. Note rcading of carrier
meter; if high, the tap on coil IL43 must be relocated closer to
ground end, if meter reads low, the tap must be rclocated closer
to "hot" end of coil IL43. The transmitter must be shut down, of
course, for safety's sake, when changing taps.

With monitor output level from transmitter correct for modulation
monitor calibration at 250 watt output level, place transmitter
on high power, 1000 watts. Check reading on modulation monitor
carrier meter. (Do not re-adjust modulation monitor input tuning) .
If reading is high or low, adjustment must be made by change of
resistance of resistor, R34. Turn transmitter off. Adjust R34
variable tap as follows - If carrier meter reads high, it will be
necessary to decrease the resistance of R34 until the carrier
meter is indicating correctly (100 on scale). Coaversely, if
meter reads too low, more resistance must be added in R34 until
carrier meter reads correctly. Now operate the transmitter at
250 watt level. Modulation llonitor carrier level meter should
indicate calibration. If adjustments are so made, the carrier
meter should be "on calibration” (read 100) for either 250 watt
or 1000 watt operation.

If the customers modulation monitor drive requirements are such
that the semi-variable 150 ohm resistor, R34, nust be adjusted

to 50 ohms, or less, in the shunt circuit, it (R34) must be re-
placed by one having a total overall resistance of 50 ohms. A

50 ohm, 50 watt semi-variable resistor has been supplied with the
transmitter, for this purpose.

This resistor change will be necessary for users of the Gates
M-2639 Modulation Monitor,
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SECTION V
TUNE-UP PROCEDURE, 250 WATTS

Let us assume that the BC-1G Transmitter has been operating satis-
factorily at 1000 watts power output. The adjustments and opera-
tional procedure to place the BC-1G on 250 watts is as follows - .

1. Depress the "Plate Off' switch 343. This de-energizes
the auxiliary plate relay K9, causing its holding
contacts to open, also opening the 230 volt AC circuit
to coil of high power plate contactor K2. Contactor
K2 opens, removing primary voltage from transformer
qu.

2. Now press the "Reset' switch S42. This again ener-
gizes the coil of auxiliary relay K9. This relay
locks itself in and makes control voltage again
available to high and low power contactors. Now
depress "Low Fower” pushbutton switch S5S44. This
energizes the coil circuit of "Low Power" contactor
K3, causing it to lock in. This action connects 115
volts into the primary of the high voltage plate
transformer T4#0. The transmitter is now developing
250 watts carrier. When contactor K3 energizes,
various other connections were completed to fulfill
the 250 watt circuit requirements. The operation
of contactor {3, has been previously described in
this instruction book.

There will be approximately 2.2 amperes shown on the RF line neter.
The modulator will be energized. The plate current to the power
amplifier will approximate 260/280 ma. at a plate voltage of 1250
volts. The modulator plate current will be around 25 ma. per tube
(total of 50 ma.). If the modulator plate currents do not read
this, adjust tap on bias resistor R13, until they do.

DO NOT ADJUST the.hias controls Rl and R2, if the modulator static
plate current of each rodulator is not approximately 25 ma., ad-
just tap on the bias resistor R13, until this condition is ob-
tained.

NOTE: We have previously adjusted the bias potentiometer Rl and
R2, to give the correct static plate currents at the 1000 watt
carrier level and we desire this to remain so. By increasing
the total resistance in resistor combination of R1l and R13, the
bias voltage across the output bleeder resistors Rl1, R2 and R3,
will decrease, this reduces the modulator bias causing the modu-
lator static plate current to rise; by decreasing the total re-
sistance of R1l and R13, the voltage across the Rl, R2, R3
bleeder will increase; thus, increasing the modulator bias, this
causes the modulator static plate current to decrease. (It will
be noted that after the resistance value of R13 is determined and
tap is secured on the resistor, then any re-adjustment of Rl and
R2, the modulator bias potentiometers, will affect the static
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modulator plate currents at both the 1000 watt and 250 watt
carrier level). By slight re-adjustnent of tuese two controls,

if necessary, satisfactory modulator operation will be assured
at the two output powers.
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SECTION VI

HELPFUL OPZRATIONAL IJFORMATION

Phis section will contain iaformation that should help the opera-
ting personnel keep this transmitter running correctly and reli-
ably in its day-in and day-out broadcast service.

6.1 FREQUENCY ADJUSTILENT

The Gates BC-1G Transmitter makes use of vacuum, mounted-in-glass
ovenless crystals for the control of the operating frequency.

These crystals are capable of holding the transmitter freguency
within a range of plus or minus ten cycles (or better) over the
standard broadcast band. There are no crystal air gaps to adjust,
no thermostats to bother with, etc. The only adjustment that may
have to be made is the one that allows for "Zeroing-in" of the
crystal frequency. If the crystal frequency is off a few cycles,
it can be brought back to zero deviation by the slight ad justment
of the variable capacitors marked *'Freq. 1" and "Freg. 2" on the
M5422 oscillator unit. These controls will allow about a plus or
minus 30 cycle change at 1600 Kc and a plus or minus 10 cycles
change at 540 Kc.

If the crystal adjustmeats are being made at a new station there
will be no accurate way of setting the frequency to exactly '"zero'.
The station could go on the air for tests, with the assurance

that the operating frequency will be somewhere within the range

of the "Frequency Adjust" controls, as mentioned above.

The external frequency monitoring service can advise the frequency
deviation, the engineer at the station can adjust one crystal to
ngero"., After the transmitter crystal has been so adjusted, 1t
would be well to adjust the station's frequency monitor to coin-
cide with the transmitter frequency. (The frequency monitor should
have been heating for a sufficient length of time to stabilize).

Once the station's frequency monitor has been calibrated and is
working satisfactorily, the station engineer has a reliable source
of frequency measurement and can, from this point, go ahead and
adjust the second crystal, using the station frequency monitor as
a standard.

For the station that has been on the air and has a calibrated
frequency monitor in operation, the station engineer can simply
make the transmitter crystal adjustment while observing the
results on the freguency monitor.

6.2 TRANSHMITIER CLEANLINIZSS

Keeping the transmitting equipment clean cannot be over-emphasized. -
Dirt, grime, dust, cause more outages tian nearly any other cause.

4ir filters should be replaced whenever necessary. The length of
use depends, of course, on the individual transmitter location.
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Heplace filters when insrection shows they cre getting dirty ana
are not doing the Jjob intended.

905 REL4AY MAINTENANCE

kelay maintenance should be a regular operation. Keep relays
clean, free from dust =2nd dirt. Contacts should be checked for
pitting. The use of a burnishing tool to keep contacts in shape
is preferred. If such a tool is not available, a very light
grade of sandpaper can be used, but used sparingly.

5.4 CARE Cy¥ ErINTED WIRING BOARDS

Frinted wiring boards are used in the BC-1G Transmitter in four
separate locations, in the M5422 oscillator unit, in the 807 RF
driver board, in the audio input/audio driver board and the feed-
back ladder board. Tor protection, these boards have been treated
with a silicon varnish. Use a soft bristled brush to remove dust,
nothing else.

6.5 CABINET VENTILATING Fal

The transmitter makes use of a top-of-cabinet ventilating fan,
to provide adecuate ventilation. Keep the fan blades clean,
free from dust and dirt. Clean blades will remove more air. The

fan requires no lubrication.

6.6 TEST I UIPMENT

A broadcast station should own, as a minimum requirement, a good
volt-ohmmeter and an oscilloscope. Annually all broadcasters
must take Froof-of-Ferformance measurements, for topr flight per-
formance monthly tests are recommended. The Gates GSA-131 froof
of FPerformance set is available, the use of which will help the
operating personnel keep the transmitter working at its very best
all of the time.

6.7 D.C. RESICTANCE MEAOUREMENTS MODULATION TRANSIORINER
Ali-3%0469E GaTES 478 0084 000

These measurements were made using a Model #260 Simpson Volt-
ohmmeter, an average value of several transformers.

Frimary, between Terminals ;1 and #2 --- 55 ohms.
Primary, between Terminals #1 and %3 --- 76 ohms.
frimary, between Terminals ,72 and #3% --- 40 ohms.

Secondary, between Terminals #4 and 75 - €9 ohms.

Tertiary Winding, between Terminals ;6 & #7 -- 3.8 ohms.
Tertiary Winding, between Terminals 6 & #8 ~- 5.4 chms.
Tertiary Winding, between Terminals ,6 % #9 -- 7.3 chms.
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6.8 SUMIMARY

A radic broadcast transmitter, regardless of its size cannot be
fully described and/or 3ll of the operating prcblems that crise
cannot be fully anticipated and information given in any instruc-
tion book.

Information has been given that will cover most installations.
There has been provided in the book schematics of =211 pertinent
circuits of the Gates BC-1G.

In preparing this instruction book, it has been recognized that
the installation engineer undoubtedly is very familiar with
general broadcast procedures, and that many of the things re-
ferred to in this book are well known to him. It is suggested,
hewever, that the installation engineer and personnel who will
operate the transmitter not only familiarize themselves with the
contents of this instruction book, but more important, with the
Ttranseitting eguipment itself.

The Gates Radio Company, in designing the BC-1G broadcast trans-
zitter, has done everything possible to provide the finest equip-
nent available today. It is not possible to surply the operating
location, the actual ground system, and in some instances, the
assoclated equipment that will be used with this transmitter.

Because of this, certain things must be left for the user of the
equipment to do, and ccrtain problems sclved. In every instance
tho use of good ¢ngincering prectice and sound fundamental Teason-
ing will develop the desired high quality results expected and
made possible by this equipment.

It is repeated again, meke a good instailation, eliminzte hasty
methods; in doing so you will help to minimize future off-the-air
time. Also, remember that cleanliness and "ereventive maintenance"
for this transmitter will pay large dividends in uninterrupted
service. Take some time each week for cleaning the inside and
outside of the transmitter and associated equipment, testing tubes,
checking all connections and doing the other things that might be
classed under the general heading of "preventive maintenance'.

Some station engineers rotate the large power tubes every few
months, including spares on hand. Accurate records of =zctual tube
hours may be kept, if deemed necessary. In case a problem might
arise in which the Gates kadio Company could help, do not hesitate
to call. Co-operation with users of Gates eguipment, to helr in
every way to obtain maximum service and satisfaction, is the aim
of the Gates Radio Company.
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PARTS LIST

Symbol No. Gates Part No. Description
C1,C2 520 0116 000 Cap., Variable, 3.9-50 mmfd.
C3 502 0147 000 Cap., 24 mmfd., 50C (W) V.
C4 502 0094 000 Cap., 800 mmfd, 500 (W) V.
c5,C7,C8 516 0082 000 Cap., .01 mfd., 1000 V.,
C6,C11 502 0163 000 Cap., 100 mmfd., 500 (W) V.
C9 520 0119 000 Cap., Variable, 6.7-140 mmfd.
C10 502 0163 000 Cap., 100 mmfd., 500 (W) V.
C12 500 0815 000 Cap., 39 mmfd., 500 (W) V.
J1 610 0047 000 Receptacle
L1,L2 494 0033 000 R.F. Choke, 2.5 mh

- L3 492 0019 000 Variable Coil, 105-200 uh
R1,R6 . 540 0764 000 Res., 100K ohm, 2 W., 10%
R2 540 0740 000 Res., 1000 ohm, 2 W., 10%
R3,R9, ‘
R10,R11 540 0757 000 Res., 27K ohm, 2 W., 10%
R4 , 540 0754 000 Res., 15K ohm, 2 W., 10%
R5,R8 540 0752 000 Res., 10K ohm, 2 W., 10%
R7 540 0730 000 Res., 150 ohm, 2 W., 10% .
R14 540 0284 000 Res., 10 ohm, 1 W., 5%
S1 913 0316 001 Rotary Switch
V1,vz2 370 0123 000 Tube, 12BY7A
XV1,XVv2 404 0059 000 Socket, Noval :
XY1,XY2 404 0016 000 Socket, Crystal
Yl,yz ' Vacuum Crystal (Det by Freq.)

-1- M5422 Oscillator
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FEEDBACK LADDER

AS.oiBLY

Symbol No.. Gates Stock No. Description

C1,C2 500 0666 000 Cap., .002 mfd., 1200{7)V,
C3,C4,C5,

c6,C7,C8,

Cc9,Cl0 500 0659 000 Cap., .0001 mfd., 1200( /)V.
R1,R2 540 0657 000 Re ., 82K ohm, 2., 5%
R3,R4,R5,

R6,R7,R8, :
R9,R10 540 0691 000 Res., 2.2 megohm, 2/., 5%
1 K/ DUIMMY ANT._NNA

R1,R2,R3,

R4,R5,R6 546 0216 000 Res., 312 ohms, 200W., non-
inductive

RF DRIVER PRIFTED JIRING A3LLlBLY

c1,C2,C3,

Cc4,C5,Co6,

Cc7,C8 516 0082 000 Cap., .01 mfd., 1000(.J)V.

Ll 494 0033 000 Choke, 2.5 mh

L2,L3 913 0520 001 Parasitic Suppressor

R2 542 0425 000 Res.y 35K ohm, 20W.

R3,R4,R5 540 0271 000 Res., 3 ohm, 17., 5%

R6,R8 540 0724 000 Res., 47 ohm, 24., 10% (Used

. on L2 and LBS 4

R7,R9 540 0724 000 Res., 47 ohm, 2W., 10%

R10 542 0147 000 Res., 15K ohm, 20W.

R11,R12 540 0291 000 Res., 20 ohm, 1lW., 5%

vi,Vv2 374 0030 000 Tube, 807

XV1l,Xv2 404 0012 000 Socket

AUDIO INPUT AUD DRIVER PRINISD JIRING A3SY.

Cl,C2 500 0035 000 Cap., .00027 mfd.

C3 506 0027 000 Cap., .47 nfda., 400V,

C4,C5 508 0063 000 Cap., .022 mfd, 600V,

C6,C7 508 0070 000 Cap., «33 mfd., 600V.

C8 516 0082 000 Cap., .01 mfd., 1000(/)V.

Cc9,C10 500 0024 000 Cap., .0001 mfu., 500V,

L1, L2 913 0531 001 Parasitic Suppressor

R1,R2 540 0758 000 Res., 33K omm, 2i., 10/

R3 552 0545 000 Control, 1000 olm, wirewound
41 Raper, Style 2 Shaft

R4 540 0763 000 Res., 82K ohm, 2{., 10%

BC-1G



Symbol No.

R5

R6 ,R7
R8,R9
R10
R11,R12
R13,R14
R15,R16,
R24,R25
R17,R18
R19, R20
R21
R22,R23

Vi, Ve,
V3, V4

Xvli, Xxva,
Xv3, Xv4

AT1

Cl

c2
T3,012
Cl4

C5,Ca
c7,C8,C9,
Cl0,Cll
Cl3

CR1
El
Fl,Fe
F3

P4
K1l

K2

K3
K4,K7

Gates Stock No. "Description

540 0765 000 Res., 120K ohm, 2W., 10%

540 0764 000 Res., 100K ohm, 2W., 10%

540 0772 000 Res., 470K ohm, 2., 10%

540 0752 000 Res., 10K ohm, 2., 10%

542 0095 000 Res., 10K ohm, 10W.

540 0760 000 Res., 47K ohm, 2., 10%

540 0766 000 Res., 150K ohm, 2V., 10%

540 0724 000 Res., 47 ohm, 2., 10%

540 0291 000 Res., 20 ohm, 1., 5%

540 0751 000 Res., 8200 ohm, 2., 10%

540 0724 000 Res., 47 ohm, 2., 10% (Part
of 11 and L2)

374 0030 000 Tube, 807

404 0012 000 Socket, MIP-5T

PANEL AND SHELF ASSELIBLY

913 5998 001 "H" Pad Assembly, Audio Input

510 0497 000 Cap., 1 uf., 1KV (Audio
Decoupling)

500 0452 000 Cap., .002 uf., 1200(.1)V.,
(807 Blocking)

510 0345 000 Cap., 4 uf, 600V. (Audio
Decoupling & Bias Filter)

520 0068 000 Cap (807 Tank Tune) '

50Q 0653 000 Cap., .01 uf, 600V. (P.A. Fila-
ment Bypass)-Part of 937 7708
001 socket) T

516 0082 000 Cap., .0l uf, 1KV (PA Bias
Bypass)
Cap. 807 Tank Padder (Det. by
Freq.)

384 0094 000 Rectifier, Silicon

398 0301 000 Carbon Block

398 0184 000 Puse, Primary, 20 amp,, 250V.

398 0011 000 Fuse, Bias Primary, 1/4 amp,250V

398 0019 000 Fuse, Int. Voltage, 2 amp, 250V.

570 0055 000 Contactor, Fil., & Plt., 4 pole,
N,0. 25 amp., 230V, 50/60 cy.

570 0110 000 Contactor, Hi Power

570 0111 000 Contactor, Low Power

574 0014 000 Relay, 625V. Supply, O.L. & P.A.

0.L. 6V, DC coil

BC-1G



Symbol No. Gates Stock Mo, Description

5,K9 574 0066 000 Relay, Low Voltage, lockout &
P.h. Auxiliary DPDT, 230V. AC
Coil
Ko 572 0081 000 Relay, liod. 0.L.
K8 576 0019 000 Relay, Time Delay (use w/Sil.
Rect.)
K8 576 0022 000 Relay, Time Delzy (use w/Tube
Hect.)
L1, L2 476 0009 000 Choke, Bias &% Isolation, 10 hy
L3 915 0518 001 Coil, 807 R.I'. 2nd IPA
L4 926 5284 001 Assembly Flate Coil, 807 Tank
(L48,149) 913 0910 001 PA Farasitic suppressor Assy.
Pl 612 0099 000 Plug
R1l,R2 552 0255 000 Potentiometer, liod. Bias, 10K
ohms, 4.
R3 542 0083 000 Res., Bias, 2500 ohms, 10Y.
R&4 542 0180 000 Rew:., Aud. Dropping, 1000 ohm,
25,
R5 542 0194 000 Res., Osc. Dropping, 20K ohm, 25%W
R6 542 0089 000 Res., for K& Heater, 6000 ohm,
f 10W.
R7,R28 550 0067 000 Potentiometer, AC Volt & PA
Volt. ERmt. Ind. 10x ohm, 2.
R9,R10,R38 552 0008 000 Res., adj. K&, kK6 & K7 shunt,
20 ohm, 10%.
R11 542 0088 000 Res., Seriegc Bias, 5000 onam, 10.
R12 552 0109 000 Res., Adj. 807 Bias, 40K ohm,50.J.
R13 552 0104 000 Res., adj. lod. DBias 3Set, 12K
ohm, 50W.
R14 550 0238 000 Potentiometer, Aud. ifad Shunt,
: 250 ohm.
R15,R16 542 0219 000 Re ., PA Grid, 5000 ohm, 50W.
R17,R18,R19 540 0271 000 Res., 3 ohm, 1lW., 5/
R20,R21,R22,
R23, R24,R25 544+ 1367 000 Res., 500K olm, 2J., 1%
R29 542 0056 000 Res., 20 ohm, 10W.
R30 542 0057 000 Res., 25 ohm, 1l0.7.
R31 550 0055 000 Potentiometer, PA Current,
) 100 ohm, 2.
R32,R33 542 0053 000 Res., 7.5 ohm, 10i.
R34 552 0088 000 Res., Adj. liod. llon. Adjust
150 ohm, 50i.
R35,R36,R37 540 0066 000 Res., 5100 oam, 1/27., 5%
Sl 602 00C5 000 Switch, Lever, liod. Selecter
S2 600 0187 000 Switch, Rotary, Multimeter
Tl 472 0453 000 Transformer, Bias Power
T2 478 0142 000 Transformer, Audio Input
T3 472 0452 000 Transformer, llulti-Filament
TB1,TB1A,TB2 614 0123 000 Terminal Board (Qty. 5 used)

e BC-1G
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Symbol No.

V40, val,
Va2,v43

XF1,XF2

XF3, XF4
XK8

XV40, Xv4l,
XV42, XV43

c40
C4l, C46b
C42, CL3
CUl, C45
L40

142

L43

Ll

Mud

TB41

B40
ca47
C48
C49
€50,C51
L45
L46
La7

M40

M41
M42, M43

R40

Gates 3tock No. Description

374 0039 000 Tube, 833A, PA & Mod.

931 8443 001 Fuse Block, 3 pole, w/solid
neutral

402 0021 000 Fuseholder

404 0016 000 Socket

937 7708 001 Socket Assembly, PA & Mod.

913 5958 002 280V. Silicon Rectifier Bias
Supply

PA TUNING AND OUTPUT ASSENBLY

992 1381 001 Capacitor, Neutralizing P.A.
504 0150 000 Capr., PA Plate Blocking, .00l uf
Cap., PA Tank (Det. by Freq.)
Cap., Input and Output Loading
(Det. by Freq.)

931 6583 010 Coil, Variable, PA Tank

931 6138 047 Coil, Fixed, Input Loading

931 6583 009 Coil, Variable, Output Loading
938 0503 001 Coil, Mod. Monitor Pick-up

926 7569 001 Choke, P.A. RF

634 0081 000 Meter, RF Line Current, 0-8 A.

RF Int. Thermo Sq. Law Scale
614 0092 000 Terminal Board
TRANSMITTER ASSEIBRLY

991 2676 001 Fan Assembly

510 0501 000 Cap., Int. Volt. Supply, 10 uf,
1KV

510 0510 000 Cap., High Voltage, 8 uf, 3KV

510 0517 000 Cap., Audio Coupling, 2 uf, 3KV

516 0397 000 Cap., Transient Supp.2200 pf.lOKV.

476 0177 000 Reactor, Filter, High Voltage

476 0244 000 Reactor, Filter, Int. Voltage

476 0243 000 Reactor, Modulation

632 0485 000 Multimeter, O-1 MADC with 0-300

MADC, 0-30 MADC Scale, also 10V
AC indicator 1line.

632 0484 000 Meter, Plate Voltage, 0-1MADC
with 0-3000V. DC Scale

632 0483 000 Meter, PA and Mod. Plate Current
0-1 Amp. DC

914 3422 001 lultiplier, Meter, 3 megohm

~5= . BC~1G



Syvmbol No,

Gates Stock No.

Description

Rheostat, High Voltage Plate

Rheostat, Fil. Primary, 7.5 ohm

Res., Neon Lamp Series, 100K

Multimeter Series Res. Assy.

Res., Transient Supp. 13K ohm, 2W.
Switch, Toggle Local/Remote SPIT
Switch, Filament, Push on/Push
off, red button, with Neon Lamp,

Switch, Reset, N.O. momentary
Switch, Plate Off, N.C. momen-
tary, white button, with Neon
Switch, Low Power, N,0. momen-
tary, amber button, with Neon
Lamp, 45" leads .
Switch, High Power, N,0. momen-
tary, white button, with Neon

Switch, Door Interlock, High and

Transformer, Plate, High Voltage

. Transformer, rlate, Int. Voltage

625 V. Silicon Rectifier Int.

Diode, 400V. PIV, SOOMA(??y.lO)
Yo qty .

Cap., Disc. 1 KV, .001, 10%

R4l 913 6019 001
Control, 400 ohm, 300W.
R42 542 0312 000 Res., iligh Voltage Bleeder,
100K ohm, 100%.
R43 552 0403 000
. 150 W.
R44,R45,R46,
R47,R48 540 0202 000 )
' ohm, 1/2v., 10%
R49 911 0534 001
R50,R51 540 0638 000
sS40 604 0250 000
S4l 604 0245 000
45" leads, 6 amp.
S42 604 0246 000
red button, with Neon Lamp
45" leads
S43 604 0247 000
Lamp, 45" leads
S44 604 0248 000
S45 604 0249 000
Lamp, 45" leads
S48 604 0380 000
Low Voltage
740 472 0250 000
T41 478 0084 000 Transformer, Modulation
42 472 0454 000
T43 472 0107 000 Transformer, 866A Filament
T44 472 0211 000 Transformer, 8008 Filament
TB42 614..0020-000 7 Terminal Board
Va4, V45 374 0042 000 Tube, Rect. 866A (If usedg
V46, Va7 374 0058 000 Tube, Rect. 8008 (If used
XVal , XV45 404 0022 000 Socket (If-used;
XV4e , Xvag 404 0121 000 Socket (If used
926 7689 002
Supply Board
937 9607 002 2800V, DC 1/2 Wave Silicon
Rectifier Board
*913 5958 002 - 280 V. BIA3 SUPPLY BOAR
384 0094 000
540 0214 000 Rei., 1 megohm 1/24., 10
10
516 0054 000
(qty. 10)
*Alternate for
913 5958 002 384 0107 000

280V, Bias Silicon Rectifier

BC-1G
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*%¥926 7689 002 - 625 V, INDTSRis0IaTi SUPFPLY
BOAn) AND COITPONANTS - 1 KW T2 TSI TR

symbol No. Gates Stock No. Description
334 0095 000 Diode, 600V. PIV, 1 amp(Qty 14)
540 0214 000 Res., 1 megohm, 1/21., 10%
(Qty. 14) ,
516 0054 000 Can., Disc. 1l¥V, .001, 10%
(0ty. 14)
**Alternate for
926 7689 002 384 0108 000 600V, Intermediate 3ilicon
Rectifier

*#%#937 9607 002 - 2800 V. DC, 1/2 VAVE 3ILICON RECLIFLER

384 0095 000 Diode, 600V. PIV, 1 amp.(Qty 30)
540 0214 000 Res., 1 megohm, 1/2W., 10%
(2ty. 30)
516 0054 000 Cap., Disc, 1KV, .001, 10%
(3ty. 30)
**¥*Alternate
for
937 9607 002 384 0109 000 2800V. 1/2Wave i.V. Silicon

Rectifier

-7= BC-1G



M40 M43 M42 M4l

M4 4

L40O

Cc40

— L42

—R2

— S4O

S4l
FIL.ON/OFF
S42
RESET
S43
PLATE OFF
S44
LOW PWR.
-—545
HIGH PWR.

R41

— R43

g
Rl
:

BCIG, M6245
1000/ 250 WATT

800 0437 002 BROADCAST TRANSMITTER



DUMMY
ANTENNA
RI-R6

835A MOD.

833A PA.

HIGH VOLTAGE
SILICON
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T40
m——C48

R42

L47

S46
S47

L46 C47 T42

LOW VOLTAGE
SILICON ASSEMBLY BCIG, M6245
1000 /7250 WATT

800 0437 003 BROADCAST TRANSMITTER
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BCIG, M6245
10007250 WATT
800 0437 004 BROADCAST TRANSMITTER
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800 0437 007

- RI THRU R6

600 V. SILICON
|_— RECTIFIER

2800V.SILICON

SR — RECT|FIER

(TWO HALF
WAVE ASSEMBLIES

-

e

A T40
y L\ L45

c48

BCIG, M6245
1000/ 250 WATT

BROADCAST TRANSMITTER
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V40, V4l
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S
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RECTIFIER
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K3
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K1

Fl,F2
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BCIG, M6245

1000/ 250 WATT
800 0437 008 BROADCAST TRANSMITTER
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TYFICAL VCLTAGE CHART

813 7774 001
Sheet 1 of 2

GATES BClG, 1000/250 WATT BROADCAST TRANSMITTER

These measurements made with a Simpson #260 volt-ohmueter,
z 20,000 ohm per volt DC and 1000 ohm per volt AC instrument.

DC voltages measured to GROUND.

First Audio Input (V1, V2, 807's)

Plate Volts ...... ceceessencssccaacs 275 DC )
Screen VOoltS eeveveeececeeeeeceeasasse 200 DC ) Same for both
Fil \?Ament Vclts ® @ 0 ¢ 2 & 0 0 0 0 6 0 0 0 ° 0 0 0 0 0 6. 5 .[\LC ) powers Ll
Cathode Volts ® @ & 0 & 6 0 0 0 0 O 0 O " 0 0 0 e 0o 51 DC )

Cathode Follower (V3, V4, 807's)
Plate Volts ® & 9 0 0 9 & 9 0 " P8 O O GO OV S P O P 0o 580 DC )
Screen Volts ® 6 & 5 & & 0 & 6 OV O s O 00 0t O 00 o 195 DC ) Same for both
Cathode Volts, Neg. eeeeeeessceessss 70 DC ) powers.
Filament Volts ® & 9 & 0 4 0 0 0 6 0 0 9 00 00T o 6. 5 AC )

Modulators (V42, V43, 833A's) 1000 W. 250 W.
Plate Volts ® ® 6 92 & & 5 & & 6 " 0 0 O 00 0 e O 0" o0 2600 DC * @ & o o 0@ 1500 DC
Flate Current, Static .cceeeeivecns 40 MA €ae oo 25 MA ea.

BiaS VOltS @ 0% 8000600800000 000300000 65/70 DC e 0o 00 s 0 55 DC
Filament VOltS eeecevesorescsccsans 10 AC e eenn 10 AC
Crystal Oscillator (V1, 12BY74)
Plate VOltS ceeevececeeceacesacesss 100 DC )
Sereen VOltS eeeeecescesscoesoconse 50 DC ) Same for both
Cathode VOltS seeeeecoonsccosossces .8 DC ) powers.
Filaments VOltS ecececececccsccnsees 6.3 AC )
First IPA (V2, 12BY7A, =2 part of Osc. Unit)
Plate VOltS ceeeeescscosescseececeasss 205 DC )
Screen VOltS eeeeeeecsssscscccsesess 105 DC ) Same for both
Cathode VOltS evevecevescscsessseee 3.5 DC ) powers
Filament VOltS eeececocscocccscsses 6.3 AC )
Second IPA (V1, V2, Farallel 807's)
Plate VoltS ecevecesecccecssssesncses 625 DC )
Screen VOltS eeeeescesccesoseseseses 400 DC ) Same for both
Grid Volts, Nege esecesvasaseasecsss 60/65 DC) powers
Filament Volts ..... Ceeeceaeeae eee 6.3 AC )

7/6/62

BC-1G, 1000/250 V.

813 7774 001
Sheet 1 of 2.



TYPICAL VOLTAGE CHART
BC1G TRANSMITTER

1000

1000

Tower Amplifier (V40, V41, 833Ai's)

Ilat(} Volts lllll ® % 5 5 9 5 9 0 & 60 B s 2N e 2500

Tlate Current eeeeeecesscssenees. 500/550

Bias Veolts, Nege ececevenccvans 360

Filament Volts seececccccncccces 10
Bias Suprly

Output of Supply measured on

hot side of resistor, R12 ..... Neg. 280

Variable tap on reeistor, klz2.. Neg. 45
Intermediate Plate Supply

Output of supply measured at

I46, terminal #l ceveveeeaeeass 600/625
High Voltage Flate Supply

Output of surply measured at

top end of resistor, R42 .....ve.. 2600

813 7774 001
Sheet 2 .of 2

vl . 250 W.
DC «es 1250 DC
Mi  eess. 260/280 Mi
DC .... Neg.330 DC
AC 8000 10 AC
V. ) Same for both

V. ) powers.

V. DC ) Same for
both powers.

W. 250 W,
DC ....... 1300 DC

NOTE: Voltages and eurrents are approximate, and will vary
slightly with line voltage and other local conditions.
BC-1G, 1000/250W.
7/6/862

813 7774 001
Sheet 2 of 2
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BClG, M6245, 1000/250 W,
DATE 10-12-62RUNNING SHEET = DI'ANEL & SH:LF CABLE NO. 952 5801 001
WIRE FROM TO
7 WIRE SIZE AND TYPE
EQUIPMENT | TERMINAL EQUIPMENT | TERMINAL
| Fl 12 Blk K1 A
2 F2 12 Blk K1 C
%) Neutral 12 Blk TBl 1
4 | K2 B 12 Blk K1 D
5 K2 C l2  ~ Bilk K3 A |
o Kl B 12 Blk TBl 2
7 73 1 12 Blk TB1 3
8 T3 b 12 Blk J ok D
9 F1 2 12 Blk TB1 4 o
10 F2 2 12 Blk Bl 5
11 K1 B 12 Blk TB1 [
12 K1 D 12 Blk TBl 8
13 TR2 27 12 Rlk K1 F
14 K2 A 12 Blk K3 D
15 K3 D 12 Blk TB1 9
16 K2 © 12 Blk TB1 10
17 K% C 12 Blk TB2 26 |
18 K2 D 12 Blk K3 B
19 TB2 28 12 Blk Kl H
20 X1 B 14 Blue 4 IBY ! 11 ]
21 Kl D 14 Blue TB1 12
22 TRl 1 14 Blue _Gnd Nr T1
23 Aud 5 14 Blue Gpnd Nr Tl
24 Aud 8 14 Blue ie Pt % 1
25 Aud 5] 14 Blue  [Tie Pt 3 2
26 | RF Dvr 3 14 Blue le Pt 3 1
272 | RF Dyr 6 14 Biue je Pt % 2
28 |Tie Pt 1 2 14 Blue Tie Pt 3 1

SHEET 1 OF 7 GATES RADIO COMPANY

QUINCY, ILLINOIS

DWG. NO. 813 7963 001



3C1G, M6245, 1000/250 W.

DATE 10-12-62

RUNNING SHEET ~-PANEL & SHeLF

e e

CABLE NO. 952 5801 001

| TO

'Not in "Panel & Shelf" Cable,

SHEET2 OF %

GATES RADIO COMPANY

QUINCY, ILLINOIS

WIRE FROM
NQ | EQUIPMENT | TERMINAL WIRE SIZE AND TYPE EQUIPMENT | TERMINAL
29 [Tie Pt 1 4 14 Blue Tie Pt 3 2
30 Aud 12 14 Blue Tie Pt 3 b) ]
31 | Aud 13 14 Blue ie Pt 3 4
22 TB1lA Vi 46 Brown | K9 D
33 TR1A 6 14 Brown _K9Q o
24 K9 1 16 Brown TBl 22
35 K9 1 16 Brown K3 1
*36 XK1 c 16 Brown K1 2
37 K2 G 16 Brown K3 2
38 K2 2 16 Brown K3 E
39 TBlA 8 16 Brown K2 F
40 K1l A 16 Brown TB1 13
41 TB2 1 16 Brown TB1 14
42 TB2. 2 16 Brown K1 1(coil)
4% TB1 15 16 Rrown K1 1(coil
44 TB1 16 16 Brown K1 2( coij
45 K2 D 16 Brown XF3 2
46 TR1 1?2 16 RBrown XI'3 2
47 kS A(arm) 16 Brown TRl 19
48 K5 B(N.C, 16 Brown XK8 5(N,0,
49 TB1 24 16 Brown XK8 7
0 XK8 2(N,Q,] 16 Brown XF4 2
51 TB1 21 16 Brown XF4 1
52 CH D 16 Brown 1Bl 27
5% TB1 23 16 Brown K7 A
o4 TB1A 5 16 Brown TB2 24
55 K? B(N.C,) 16 Brown | K6 _A(N.C,)
26 1B2 3 16 Brown K6 R

DWG. NO.813 7963 001



BC1lG, M6245, 1000/250 W,

DATE 10~-12-62 RUNNING SHEET ~ PANEL & SHELF | CABLE NO. 952 5801 001
WIRE FROM TO
NQ | EQUIPMENT | TERMINAL WIRE SIZE AND TYPE EQUIPMENT | TERMINAL
| 57 TB2 6 16 Brown K2 B
58 TR 4 16 Rraown K9 D .
59 TR2 5 16 Rrown TR1 25
60 K2 1 16 Brown Kl D
61 TR2 ) 16 Brown K2 B
62 TB2 8 16 Brown K3 H
63 XFZ% 1 16 Rrawn T1 3
64 TBl 12 16 Brown Tl 1 _
65 Sil AC 16 Brown Il 3
66 Sil AC 16 Brown T1 (o)
eV K5 2 16 Brown Tl 1
*68 K5 1 16 Brown K4 B
*69 K5 C 16 Brown K4 A
70 K9 C 16 Brown K1l B
721 TR2 18 16 Brown X2 B
s22 1Sil,Bect. | Biaas + 16 Brown Tie Pt 5
73 TBl1 29 16 Brown K9 2
24 TB1A 10 16 Brown | IB2
75 K2 B 16 Brown TBl 22
76 TB1A 10 16 Brown _K9 A
727 TB1A 9 _ 16 Brown K3 F
8 K2 E 16 Brown K% F
729 KS 2 16 Brown. K8 2
80 R& 2 16 Brown TBl1 3
81 cle 2 16 Brown Gnd Nr Tl
*82 TB1 17 16 Brown TB1 18
83 Aud 14 16 Brown R4 1
84 |Tie Pt 2 1 16 Brown R4 2
*Not in "Panel & Shelf" Cable,
SHEET 30F 7 GATES RADIO COMPANY DWG. NO. 813 7963 001

QUINCY, ILLINOIS



BC1G, M6245, 1000/250 W.

DATEI O-12-62 |RUNNING SHEET - PANLKL & SHELF CABLE NO. 952 5801 001 7
WIRE FROM | TO |
WIRE SIZE AND TYPE " . 1
NO | EQUIPMENT TERMINAL EQUIPMENT | TERMINAL
85 |Tie Pt 2 1 16 Brown Cl 1
86 [Tie Pt 2. 2 le Brown RS 2 |
87 [Tie Pt 2 2 16 Brown TB2 19 |
88 R1,R2 1 16 Brown R13 1
89 TB2. 20 16 Brown K4 1 |
Q0 Cl 2 16 Brown Gnd Nr T2
21 R33 1 16 Brown S1 2
92 | R33 2 16 Brawn TB2 23,
93 Sl C's 16 Brown TB2 22
94 |RF Dvy 1 16 Brown 1B2 23
*95 | 14 CT 16 Brown R15,R16 1
96 R1?¢312i9 1 16 Brown | R15,R16 2
97 RR17,R18,R1 2 16 Brown TB2 24
98 K7 1 16 Brown TB2 25
99 K? 2 16 Brown | R29 1
100| R29,R30 2 16 Brown Gnd Nr T2
101 K3 J 16 Brown TB1A 13
102 R17sng%g 2 16 Brown ie Pt 4 1
103 S1 1(R32~1) 16 Brown ie Pt 4 2
104 S1 2 16 Brown ie Pt 4 7LBB.CK
105| RF Dvr 4 20 White S2 2 Wafer
*106, RF Dvr ? 20 __White e Pt 1 )
Front
107 | RF Dvr 8 20 White S2 3 Wafer
108 | RF Dvr 9 20 White R12 3(slider)
| 109] RF Dvrp 10 20 White S2 3 o
110 3174355132 2 20 _White S2 1 uBaacfkez
*111] T2 Vi 20 _White | Aud 1
*£112 T2 9_- 20 White Aud 2

SHEET ,1BF Tonet & ShedfreCalibio company

QUINCY, ILLINOIS

DWG. NO. 813 7963 001
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BC1G, M6245, 1000/250 W.

QUINCY, ILLINOIS

l E.N 9g92!
l F Gfgwﬂ

DATE1L0-12-62 |RUNNING SHEET~ PANEL & SHELF CABLE NO. 952 5801 001
WIRE FROM TO
o WIRE SIZE AND TYPE
NG | EQUIPMENT | TERMINAL EQUIPMENT | TERMINAL
1*113 T2 8 20 white Aud 3
*114 12 10 20 White Aud 4
8 5. R12 1 20 White T1 5
116 Aud 7 20 White Cclz2 1
BackK
117 Aud 8 20 White 82 5 Wafer
11 Aud 9 20 White Rl 3 (Arm)
119 And 10 20 _White R2 3 (Arm)
120 Aud 1] 20 White T1 5
121 R28 3(Arm) 20 White TB2 9
122 JRB4S o 2 20 White TR2 10
12% R37 2 20 White TB2 11
124 R36H e 20 White TR2 12
125 TB2 13, Gnd 20 White Gnd Nr T2
Back
126 82 7 Wafer 20 White TB14 ) !
Front
127 sS2 7 _Wafer 20 White TBlA 2
rront
198 o)) 4 Wafer 20 White Tie Pt 1 3
Back s
129 32 4 Wafer 20 White Tie Ff 1 1
83%A Pil,
130.1v41 1 20 White R7 2
833.4 Fil. Back
131 V4]~ 2 20 White 52 & Wafer
1321 NOT USED.
133 Rll 2 20 White c3
Front
134 S2 1 Wafer 20 White R15,R16
Tie Pt 5 Front
135 CRY _Neg 20 White 22 & _Wafer
136 K2 H 16 Brown K3 H
137 K% H 16 Brown TBR2. 17
1381 NOT USED,
139 | NOT USED,
*140] K3 I £G58/U R Arm
‘Not in "Panel & Shelf Cable
SHEETg OF 7 GATES RADIO COMPANY DWG. NO. 813 7963 003



BClG, M6245, 1000/250 W,

DATE 10-12-62

RUNNING SHEET - PANEL & SHGLF

CABLE NO. 952 5801 001

WIRE FROM T0
NG WIRE SIZE AND TYPE
EQUIPMENT | TERMINAL EQUIPMENT | TERMINAL
| 14] R3% 2 16 Brown K6 2
142 Gnd Nr Tl 16 Brown K6 1 -
143 R9 16 Brown K6 1
144 R9 2 16 Brown K6 2
145 B2 21 16 Brown R32 2
*146A El(hott) 16 Brown R29 1
147 K4 16 Brown Gnd Nr T2
148 R1,R2 16 Brown R> 2
149 TBlA 11 16 Brown TBl 28
150 _K9 B 16 Brown K> G
151 TR1A 13 16 Brown Gund Nr T2
152 R12 16 Rrown Gnd Np Tl
153 R32 1l 16 Brown Sl 1
154 TR2 29 16 Brown Gnd Nr T1
F.B.Ladderx
*15% 16 _Brown_ Gpd Nr Ti
« BeLadder
*156 4y 16 Brown Aud
F.B.Ladden
«157 2 16 Brown Aud
158
159 TB2 16 16 Brown K3 G
| 160 15 Red AT1 6
160 (Shielded pair)
TB& 14 Rlack ATl 1
L1el AT1 2 Single Shield! K3 M
162 R14 2 Single Shield| K3 N
*163 ( AT1 ) Red T2 6
( (Shielded pair) .
AT1 4 Black T2 1
164 K3 K 16 Brown R13 1
165 K> L 16 Brown R1% 2
166 TB1A 12 RG58U R34 2

+ Not in "Panel & Shelf" Cable
SHEETg OF i

GATES RADIO COMPANY
QUINCY, ILLINOIS

DWG. NO.813 7963 001




BC1lG, M6245, 1000/250 W.

DATE 10-12-623

RUNNING SHEET - PANEL & SHZLF

CABLE NO. 952 5801 001

SHEET 70F 7

GATES RADIO COMPANY
QUINCY, ILLINOIS

WIRE FROM TO
WIRE SIZE AND TYPE
NG | EQUIPMENT | TERMINAL EQUIPMENT | TERMINAL
front SRR

167 sS2 5 Wafer 20 White Gnd Nr S2
*168 R25 2(Board) 20 White R28 2

*169 R31 3 20 White R3%6 1

*170| K7 1 16 Brown R10 1
[*171 K7 2 16 Brown R1O s
,2.72 R31- 2 20 White R37 1

*173% R30 2 20 White R31 2

*174 R29 1 29 White R3Q 1
*175 R30 1 20 White R31 1
*176 TB1A 12 Jumper TB1A 14
*177 T2 3 #18 Buss Gnd Nr T2
*1728 T2 3 #18 Buss T2 4
*179 R14 1 20 White AT1

*130 TB2 4 Jupper 16 Brown TB2 5
= -

82 C9,.Co Gnd 16 Brown Gnd Nr S2
*183% R? 1 20 White CR1 Pos
*184 K1 A 12 Rlack K1 E
*185 Kl C 12 Black _ K1l G_
*186 R28 1 20 White Cl 2
‘187 R1 1 16 Brown R2 1
*188| Rl 2 16 Brown R2 2
Not In "Panel & Shelf" Cable,

DWG. NO.813 7963 001



RUNNING SHEET (SILICON) BC-1G, M-6245 1000/250W,
DATE 10~-11-62/ RUNNING SHEET CABINET WIRING CABLE NO. 952 5807 001

WIRE FROM TO
WIRE SIZE AND TYPE :

NQ | EQUIPMENT | TERMINAL EQUIPMENT | TERMINAL

1 TB42 1 16 Brown S40 1

2 TB42 2 16 Brown TB1 15

3 TB42 4 16 Brown TR1 16

4 TB42 5 16 Brown TR1A 7

5 1842 a 16 Brown TR1A _ 6

o) TB42 8 _16 Brown 1 27

7 TB42 9 16 Brown TBl 29

8 IB42 10 16 Brown TB1 25

Q TR4.D 12 16 RBrown TR1A 10

10 TR4D 13 16 Brown TR2 146

1l TB42 14 16 Brown TB2 17

12 TR42 18 16 . Broun TB1A 11

13 TR4D 17 16 Rrown TB1A 8

14 TRA4D 18 16 Brown_ TR1A 9

15 TB42 20 16 Brown TB2 18

16 L43 Var,.Tap Hot Lead, RG58/U TB1A 12

16 _ RGS8-U Shield gggl%ng 1%

17 T42 l, FRI 16 Brown TB1 21

18 S40 2 16 Brown IB1 13

19 S40 3 la Brawn TRl 4

20 M4Q Pos, 20 White TB1A 1

21 R49 2 20 _White TRB1A 2 .
22 Mu] NEG 20 White TR14 5

23 M4l POS. 16 Brown R40 1

24 M4po NEG 16 Braun TR2 25

29 142 PQS. 16 Brown TB2 24

6 M43 NEG 16 Brown. TR2 21

27 M43 POS . 16 Brown TRB2 22

SHEET 10F 4 GATES RADIO COMPANY DWG. NO. 813 7962 001

QUINCY, ILLINOIS




RUNNING cHEET (WILICON) _BC=1G, M-6245

00/2 SO'-'J 'y

DATE 10-11-64RUNNING SHEET CABINET WIRING

CABLE NO. 952 5807 001

P01

WIRE FROM TO
NO. WIRE SIZE AND TYPE
EQUIPMENT | TERMINAL EQUIPMENT | TERMINAL
28 o406 1 16 Brown TRl 19
29 S46 2 14 Brown S48 1
30 S547 ] 16 Rrown TR] 23
5'1 5&’? 2) 1A Rroun TR iR
32 TR41] 16 Brown TR] 11
33 TB41 2 S) Brown Gnd . Nr, TB41
AL
Main
55 TB1 12 Rlack Gabinot Ground
Mai
36 TB1 Vi 12 Black Ca‘]érilnet Ground
Main
37 TB2 26 12 Black Eradssve. Gronnd
38 T42 4 16 Brown TR2 20
39 TB2 23 16 Brown T4 o]
40 TB2 19 16 Brown T41 2
41 TR1 2 T4 Rlue QLL} 4
42 TB1 3 14 Rlue R43 1
Main
43 T4Q0 4 14 Rlue Cahinet _CGround
*44 146 1 16 Brown C47 1
45 (‘.LL'? 1 16 Rraoun biin| Q
46 T42 2 16 Brown TB1 22
Sil. Assy}In Cable
*[7 T42 3 16 Braown marked AC1937 9645
*48 T42 5 16 Brown " "
*49 c47 2 12 RBlack Gnd Nr. cu?
*50 c48 2 12 Black Gnd Nr. c48
*51 R42 2 12 Black Gnd .Nr R4y 2
*52 C49 2 12 Rlack Gnd Npr cug
83 TRB2 272 14 Blue UJIvIY 1 PRI
54 TB2 28 14 Rlue T4l 2,PRT
55 TB2 27 14 Rlne U7 1+ BRI~
SHEET 20F 4 GATES RADIO COMPANY DWG. NO.813 7962 001

QUINCY, ILLINOIS
*Not in NMain Cabinet Cable.



——e e —— e ——— ~— —~

RUNNING SHECT (SITICON) BC-1G, M-6245 1000/250W,

DATE 10-11-62/RUNNING SHEET CABINET WIRING "CABLE NO. 952 5807 001

WIRE FROM TO
NO | EQUIPMENT | TERMINAL WIRE SIZE AND TYPE muumeuf TERMINAL
56 | TB2 28 14 Blue T43 4,PRI.
57 TB1 18 16 Brown S48 2
58 181 11 14 Blue IB1 17
59 TR] 12 14 Rlue TRl 22
60—+ 1B1A 8 16 Brown TRD 16
61 TBl1A o) 16 Brown TR2 3
62 TBl 22 16 Brown TR] 28
B3
64— NOT ISED
*65 T40 3 Red Turbo _ %&Zz’;dsn' A0
*66 T40 5 Red Turbo " "
*67 BX;,EE;} arked & Red Turho " Marked +
*68 " " Red Turbo 145 2
*69 L45 1 Red Turbo C48 1
*70 145 1 Red Turbo R4a2 1
*71 c48 1_ Red Turbo T41 2
2 T41 4 Red Turho C49 h|
*73 147 1 Red Turha T41 g
1 74 147 2 Red Turbo R4) 1
ig 75 R41 2 _Red Turha £us 1
ZQ "6 uu2 Dlate Red Turha ____lFeedback 2
Rl | vas Plate Red Turbo Feedback |
v/8 T41. 3 Red Turho Feedback 2
29 T41 1 Red Turhg Feedhack ]
20 AUD 16 Shielded Red Turbo Va2 Grid
1 AIID 15 Shielded Red Turbo V43 Grid
82 R40 2 Bed Turha T4] S
83 Tl 2 Red Turho T4 5
SHEET 3 OF 4 GATES RADIO COMPANY DWG. NO.813 7962 001

QUINCY, ILLINOIS

ENAY: Iv Madaom Matdrmasa 77_1v 9 _



_RUNNING oHEET (WILICON)

BC-l G [y

M-6245 1000/2504W.

00

DATE 10-11-62 RUNNING SHEET CABINET WIRING CABLE NO. 952 5807 001
WIRE FROM TO

. WIRE SIZE AND TYPE -

Q  |EQUIPMENT | TERMINAL EQUIPMENT | TERMINAL

Rmt E1. Vol -
*84 Res,. Assy 1 Red Turba R4&O o)
625V Sil.|In Cable

*85 TLUA 2 14 Brown Assy ¢+ 937 9645

86 T40Q 1 12 Black TR1 9

87 T40 2 12 Black TR1 1Q
*88 | V40 | Pil. Jumper 12 Black y41 Fil,.
*89 V40 Fil, Jumper 12 Black | V41 Fil.
* 90 43 2 Jumper #£14 3lue Gnd.,
SHEETY 40F 4 GATES RADIO COMPANY DWG. NO. 813 7962 001

QUINCY, iLLINOIS

*Not in Main Cabinet Cable.
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