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GATESY BC-1J, 1060 WATT BROADCAST TRANSMITTER

\

The Gates' BC-1J Broadcast transmitter is a completely self-
ined 1000 watt AM unit, designed for broadcast service within

cont
oh requency range of 1600 Kc to 540 Ke,

<
o
=y QO

- IB-882-0382 001 Sates Radio—Companry”
June 27, 1955 Quiney, Illinois
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MODULATION TRANSFORMER INSTRUCTIONS

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

in the primary windings. A4An chmmeter check of the wind-
ings may indicate that the transformer is defective;

s 18 a normal reading and the
modulation transformer is performing normally.

In order Lo properly check this transformer outside of

the transmitter circuit, merely apply 117 volts, 60 cycle
2.c. to the secondary winding. Check the voltage on each

half of the primary winding. If the transformer is oper—

eting normally, then thsse voltages should be approximavely

equal,

Gates Radio Conpany

. Quiney, Illinoi
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o ADDENDA SHEET

BC-1J/BC--500K/BC~250L BROADCAST TRANSMITTERS

The stability of the crystals used to control the frequency of these -
transmitters is alffected greatly by the air-gap adjustment, The air-
gap should be adjusted as follows:

b

(

"The screw should be turned counter-clockwise until the top electrede
rests on the crystael, causing it to stop oscillating. Then turn the
screw clockwise approximately 1/8 of a turn which will make an air

- N g m ST z T e TR Kal O - N S g KO PR
gap of approximately 003 of the screw slot will then
LOInU TO UL mari In Uhe ovantt,

2/13/5% Gates Radio (ompany
uingy, fllinois
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ADDAENDL SHEET

INSTALLATION INSTRUCTIONS FOR RaAMOTE CONTROL IN GLTES
TRANSMITTERS BC~1Jd, BC-500K and BC-250L

M~-470% Rheostat —

Refer to drawing B-13%417 RDC-10 Remote Hquipment

Refer to drawing B~13275 RCM-20 Remote Equipment

The PLewstat sgsembly can be ccnqulﬂﬂ*T/ mounted on the cabinzs
ase, right Iront, near the rilsment and plate convtactors.
Tapp@d 532 ho1es have been provvgbd for machine screw mountving.
Using Packard high volbtags cable oxr equivalent, run the two

rhe Sbat leads upwurd through an available hole in the modulator
deck to the modulation reactor. uisconnect from the modulation
reactor high voltage lead which runs from modulation reactor
terminal "BY upward to the R.F. amplifier Deck, Connect one

of the rheostat leads to the end of the lead removed, and ths

other rheostat lead to modulation reactor terminal "B, BSet
the transmitter's existing Dlate rheostat to maxinmum voltags
position (minimum resistance

Plate Volvage Bxbension Kit M—J719

-

Remote Control Instruction Bocok « drawing C-19233

= £
@
h
o

He O
g &
S

o

Paokard Cnbld or a hlgh VOltu& eq 1valent connegt uﬂe h—&? >
"HV" terminal Yo the remote rheostat terminal furthermost from
the power supply. Do not connect to the rheostat terminal which
goes to modulation reactor tTerminal "B". Connec¢t M-4719 kit
terminal "G" to a good ground point within the transmitter.

Plate Current Fxtension Kit M-4720

Refer to Remolbe Control Instruction Book - drawing C-~19233 -
Figure 3,

Tapped 10-%2 holes have been provided on the csbinet base for
mounting the M-4720 kit - right side of cabinet - near the fron
xtrcalty of the cable entrance oubtput. The kit is connected a
the ground end of the P.A. cathode circuit. Remove the jumper
that connects terminal #4 of P.i., overload relay, E5 to terminal
#4 of relay E4. Do not remove the lead connected from #4 of B4
to ground, The "G" terminal of the two-terminal strip of kit
M-4720 should be ¢onnected to a good ground point within the
transmitter, Connect the other terminal to transmitter P.
overload rclay BS terminal #4.

]
"

!
xl-'

°

1/12/56 v Gates Radio COUPa v
guincy, Illinois
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DDEND.L SHEET

»
CAl

ATTENTION INSTLLLATION ENGINBER

The high voltage meter multiplier, R3, and its' associated
mounting assembly have been removed for shipping. These
s are securely wrapped and placed in box and uhipped
the Radio FFGQU“NCT Werko Ths allati on of thi:

=
LG

> 5ot

SO N A;

Torm L on various tags £ d to *hb

tlﬁg ultiplier ﬁountlag assembly bolts

LC the underside of the R.F. deck near the left edge a3 the
eck is viewed from the rear. The approximate location

has been stencilled with the nomenclature "R3",

D.C. resistance measurements taken on the modulation
transformer T6, Gates Drawing AM-10464%,

d-
fed

o
O

\
G
5
=
[
®

Center tap o one side of primary, approxima
Center tap to other side of primary, approximately 100 ohms.

Secondary winding approximately 168 ohms.

Frequency Monitor Connection

On some frequencies and with certain coax lengths the tuning

of the first IPA plate coil may be effected., A suitable method
is to use a small mica capacitor (.0001L or .0002 mfd.) in series
with the TB3-6 terminal and the center (hot) condugtors of the
coax. Normal first IPA tuning will resul"w1th adequate R P
avallable at the Lrequbncy monitor.

July 14, 1955 4 Gates Radio Company
’ Quincy, Illinois
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BG--1J3,/BC~5008,/BC-2500 ADDENDL SHEET

There hag heen added i
variable condsnser CC6 cate
the input audio tube, VO. This
corrector and is very useful fo
distorvion.

St m b

Adjusting Procedure -
tan )

The noise and disbtortion can be brought down to minimum
readings by following this D”occduvp Qurlng tost Set the
J},QC.‘{U“;.EVCC—" D'i a.s t’uﬂ! A UJ s ('?\’)f) u‘ K() }) =

S
anceh modulshor

15 Gaey fi«.’tg ius Corvecy stavlic vlens
- BO-1d - 40 ma per btubs
BC--500K - 30 ma pemn

G
BC-250L -~ 30 ma per tul

iRer ¥

How with 50 cycle audio input check the distortion, Adjust
for minimum disbtortion by use of cabthode bhalance control REL,
This control is on left frount coraner of "Twin Drive" audio
deck as transmiftter is viewed from the back.

4% this powit modulate the bransmitter with 7500 cyvels audio
input and check distorvion. Adjust the small condensex (C61)
also leocated on the "Twin Drive" audio deck at the front right
hand corner of the dscl, when transmitter is viewed from the
rear, Lo a position which gives lowest distortion meading at
this 7500 cycle audio inpub.

Now go back to 1000 cycles, modulate the transmit
1evcl% and measure nolise. Both noise and d:st w3

5]
oxtion readings
taken under bthese vest conditions should be satisia

3¢ GOZ"»"V

Septenber 29, 1955 Gat
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- 7/18/55

Transforner
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Sinplified Circuit, k1

Fower Supply
Qutline Dinengions
Relay lanel Wiring’
Audio Driver

Main Trunk Cable
Modulator Deck
R.F., Secction
Overall Schenatic
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SECTION I - ELECTRICAL SPECTIFICATTIONS
1., Power output, 1000 watts. The BC-1J can be operated at 1100 wa
output, if necessary, to overcome losses in transmission llnes
and/or phasing equipment. On special order this transmitter can
be adapted for quick change to 500 watts output.

(‘|

2. Freguency range - 1600 Kc to 540 Kc,

3, Primary power - 230 volts, two wire single phase, 50/60 cycles.

f!’i =1

upon percentage ol modulation,

VY

Liza RN

; Fomami1de e e
Lo, Anmuat wowelr
: i

. Frequency stability - ﬁﬁ cycles,

%

Al

3

modulation - Class ¥“B", high level, modulation -cepabilitvy
1 7

O
o

Type o

)

7. ALudio input impedance - 150/250/600 ohms. )
¢ hudio input level {100% modulation) £10 DBM, /2 DEM.

9. Audio response - 30 to 10,000 cycles, £1-1/2 DB,

\O
IR

10, Distortion - 3% or less, 50 cycles to 7500 cycles measured at
' modulea tlon,

11. Noise - Minus-60-DB-bel ~100%modulation
12Carrier Shift ~ L% or less, O—lOO% Modulation.

13. Output impedance - To match 50/70 ohms at all frequencies, 540~
1600 Kc. ; Coupling unit available for other
impedancés.

14. Tubes Used - One 6AG7 Oscillator
One 6AG7, 1st ZPA
Twe, 8334, Pawer Amplifier
Two 6146's, 2nd IPA
Two 6SN7, lst Audio and Phase TInyerters
Four 1622, Audio-Driver Tubes
Two 8334, MoaulaUOPG
Two S0087s s, High Voltage Rectifiers
Two 5RLGY, Intermediate Voltage Rectifier
One 5RLGY, Low Voltage Rectifier
One SRLGY, Bias Rectifier
One 6AQ5, Clamper Tube
Cne 0B2, Voltage Regulatoer

laﬁ A1l frequency determining comoonnan (except crystal and oven,

are included in the R.F. qectloﬂ of the tranomlbter'

&6/27/55 ‘ - . BC-1J Xmtr.
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SECTION II - MECHANICAL DESCRIPTION

1. Overall dimension - 78" high, AZ”ﬁwide.and 30" deep, No space
required for door swing, as rear door is of slip-on type.,

i

Z. Floor spaece - 8.7 square feet,

3. Weight unpacked - 816 pounds,

L. For shipping, the RF deck and the Modulator deck have been removead,
along with .certain other components such as modulation tranglfornier,
modulation reactor, power transformer and filter chokes. :

SECTION IIT - INSTALLATION

This instruction book affords valuable information for persons who

zre installing and operating the Gates' BC-1J Transmitter., The

Tollowing mentioned points should be studied so that the unpacking

and setting up procedure will be well in mind when doing the actual

work, :

i Check all packing lists for materials,

>

2, Read this instruction book completely before attempting to
© set up the equipment.-

3. Have the transmitter location clean so that the various varts
can be sarely placed out of harms way when they are unpackad,

is preferable to have a mounting base, in place, upon which
he transmitter can be set. This base can be made out of 2 % 4
lumber, preferably painted black. See Gates' Drawing A-103L9,
a part of this insbtruction book. This base should be lagged

to the fleor, and measures taken to make sure the top side of
the frame is perfectly level. This will give a good solid,
level base upon which the transmitter can sets

S
<
g
o 5o

5, .Use heavy primary wire from the switch bdx to the AC input
fLerminals on the transmitter.  Number four or six wire will
be very—wuitable,” R

6. Be sure the power company has installed large enough service
Tor all of the equipment, lights, water pump, etc., which.
will be in use at the transmitter site, o

7+ Do a good job of installing the equipment, Time spent in

: making your installation as good electrically and mechanicall:
as vossible will pay off in the future, You will have less
loss of valuable air time if this idea is followed to the
best of the installation engineers ability.

&, Acquaint yourself with this equinment by studying this in.-
struction book and all of the schematics herein,

N
4

5/27/55 - BC-1J Xmtr.
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SECTION 1V - BC.LJ TRANSMITTER DETATLS

o L L DU RS
For shipping purposes, the following has been removed Trom the transe.
mitter,
Lo The Radio Frecusnay Decl ’
2o, The Modulator Deck, Taken off this deck has been the modula -
tion transformer, T6, and modulation reactor, L21, ‘ :
3¢ Main High Voltage Power Transformer, T11,
L, Input Swinging Choke, L22,
S wbnnpun Smoothing Thole, 2%,
Gy ALL Tubes and Crystale 17 supplisd, -
7. Outpus Fzedthru Tnsulateor,
&, Time Delay Relays, B7 and ES,
The removed items have been sepdratvely boxed to help insure safs dd-
livery of the transmitter. Be sure to check the packing lists for
any discrepancies, The various parts are all marked with their
schematic symbol and replacement within the cabinet should be easily
accomplished by checking with the various photographs that ara pro-

lish
vided as a part of this instruction book,

The output feedthru insulator that has been removed for pac
casily be wreplaced in the top of the cabinet., The coj
lation monitor pickup) and the two parasitic suppressor assemb. i
also been removed and packed in a carton securad to the R,F. Deck, The
copper tublng connection between coils L13 and L1 has been removed

and secured to the R.F. deck.

‘The following information on th% Gates' BC-1J transmitter pertains to
the general construction and opgration of the unit. It is highly de-
sirable to study the transmitter| through its' various sections in
order to completely undersvand ahd comprehend its operation,

b - —pae e - .

The-gacillator-is an-independent unit mounted on the Radio_Frequency—
deck at the rear (right side as tranemitter is viewed from_the rearis
This oscillator circuit is the soycalled grid-plate and the oscillator
output circuit is electron coupleg to the grid circuit, This gives
good isolation to the crystal andimakes for very stable operation. The -
.output of the 6AG7 oscillator tubd drives the grid of the first IPA
istage, another 6AG7. This stage is tuned. Provision is made for
adding this stage for low frequency operation, the condenser terming
gre close to the second S4AGY. Ho padding is required from 1600 Kc %o
épproximately 850 Ke., from this frequency to 540 Ke a 270 mmfd. mica

3

condenser is used, This condenser'is furnished as a part of the trans-
-mitter and will be found in a bag tied to the ground connection on

thHe oscillator unit. The oscillatér cathode current, the 6AG7, l1st IPA
catnode current and the grid current to the parallel 6146%s, are
measured by the first three positicns -on the multi-meter switch,
lotated on the front control panel, These positions are marked

6/57/55 o _»3wi ' BC-1J Xmtr.
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Ose, plate; 1si IPA plate and Znd IPA grid. For typical readings
chbained in these cirvewits refer to Gates Drawing Ao 10859, which is
a part of this instruction book ’

The crystal ovens operate on 6.3 volts AC, This voltage is supplied
by a small step-down transformer, Tl. The crystal holders supplied
are of the variable gap type. Be sure to wread the directions suvplied
with each holder, Follow _these directions to adjust _the air gap which
5OVQfGU the frequancv of operation. For very slight changes in fre-

uency, the variable condensers, (3 and CL, can be used. These con-
deLOﬂrc ave in shunt with uho crvstals cun vary the Ifreguency

Srow 5ows LU syl 3 : o funlonental ;r:Hu,“L . Lizo, 2% fas
rear of the osci sriable control (RL3) which varies
the screen voita 6AG7. This controls the output of
this stage, For the grid current to the parallsl
61L56%s should be This figure can be obtained by ad-
Justment oi scre ' ‘ .
Provision has been made in the lst IPA stage {6AG7) to supply voltage
co operate aﬁy-Sbandafd Frequency Monitor, such as thm Cates'! MO-2890,
This output voltage is available at terminal #6 on TB3, A& ground is
conveniently 1OCﬂE@d at terminal #7. By conn90u1ng a suiteble length
of Co-ax cable to these terminals and the Frequency Monibor,, The.
installation of the monitor is easily completed.

The oscillator unit is supplied with 550 volts from the Intermediaitg
Voltage Power Supply, located on the Modulator Deck., This supply
uses a pair oif 5RLGY rectifiers (V19 and V20).

The second-IFA stage uses two 6146's aperatlng in parallel, These
tubes have approximately 550/600 volts applied to their plates., Full

ppObuﬁthQ is afforded these tubes by use ofl a screen clamper tubs,

the 6A05(V6), The cathode current of the two 6146's will run between
150 and 200 ma epending upon frequency and loading. This current
“is-indicated by‘the mult i ~meter, when the selector SWleh is set to
"2nd IPA plate', The 6146 driver stage is tuned from the front panel-
by control Knob designated "2nd IPA tune". This stage will tune with
no padding from 1600 Kc. to approx 1mately 800 Ke, From 800 Kc to SAO“VQ
—P—auy B:Y}g““t,‘o"l’db{i&c F ”“"’U:’}f‘“&‘“gag B BN P B e UiV =¥ e _ﬁ*""”j U W o oty al = ~
tuwiring condenser, C2L4., This padding condenser is supplied &g “Fiandard
equipment on all transmitters., If the frequency of operation is such
that C23 is not used, remove both jumpers from the variable condenser,
C24. Alsoi~take the jumpers off of C23, doing this will preclude any
poestIlity of accide nLa1 shorts

R

The 6146 RF driver will supply adequate drive to the parallel 83324
tubes. The normal grid current, as indicated en the multiemeter, when
selected, will run between 100 and 140 ma. S

Neutralization of the power amplifier is accempl

ished by the "Rige"
method, the out of phase voltage being obtained from the 6145 tank
coil. There are several taps around the mid point on this ¢oil (L9},

these taps allow neutralization adjustment.

www americanradiohistorv com
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N
S
]
=do
[
p
)
-~y

r, CR6, has mounting
i

.ne pl neutralizing ndense s3io0ts
provided which ¥ ‘Tl enable the operator to slightliy adjust this

plate to change the spacing of the condenser. This condenser is
normally ad;usnea at the factory and should recuire no further
stiention, Neutralization can be furthc: varied by means ¢f the fivs
~aps mentioned above,

The power amplifier uses two 833A operating in parallel. The output
circuit is a combination "piP and "T", a circuit proved over the years
as one which is flexible and also very effective in attenuation of
undesirable harmonics. The coil and capacitor values as supplied in
the transmitter are effective in 1oad1ng this transmitter into a 50/70
ohm load.

< ‘ ol Chie Grauswitier Lavdtdes o pliokedp COLl
ch ubpllév suffic i [ Rb voltege To operate 2 modulation
h as the Gates' MO- his foiboy is available at &
located in the £ G :

") o
< (\! LT'

This amplifier is rather novel, in that no vz*ieaivj air dielectric
condensers are used For tuning, The tank circuit is tune d by a rollin
contact inductor, LlZ, Th%s method of tuning is helpiul in prevant-
ing arcs or flash-overs that may occur in variable condensefs, Sats
pecially if there 1s dust accumulation.

o4
[

P.A, vank ecireuit includes two 250 mmid. mica ¢

, connected in parallel. These condensers are use
of 1600 to approximately SﬁQ Ke.
Tor lower frequencies, 550 K¢ to 540 Ke, another mica coundencs
SOO mfd, must be paralleled with C31 and C32. This is s
schematic, B-25385, which is & part of this instruction book
tuning chart A10860,

(D

The power amplifier plate curvent is read on P.A. plate meter, ML
0-1 ampere meter. This current will ﬁeneraily run Ifrom 525 ma. ©
600 ma, depending upon the efficiency and the applied plate voltage

The normal plate vo1tage as read on Plate Voltmbbcr, M5, will be argurnd
2500 volts. As mentioned previously, the P.A. Grid Current is indi-
cated on the multimeter will be 100 ma. to 140 ma,-depending-upon
freguency, tuning, etc.

Two P.A, tuning controls are located on the R.F. deck fromt pansl,
toward the top.. The Veeder Counter Control on the right tunes the

power-amplifier plate coil, the counter control on the left adjusts
the loading coil, Llh.

The modulator deck contains the complete zudio system, the blas power
supply,; 380 volt power supply and 600 volt power supply.

The complete audio driver unit comprised of the audio input transiormer,
the first avdwo stage-and phase inverters (6S8N7's) and audio driver
tubes (L - 1622/5881) and the sudio driver transformers is built up
T as a compleie unit, This chassis is so mounted, that by disconnecti

012

6/27/55 ’ =5 : BC-1J Xnmtr.
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the inout wiring from~-Th6, TB77and TBEYit_can be rewoved Lo
K o 3 . )
¥ i 3 ;

se 1

“The OUUDUb of this audio driver is connected to the grids of a pair
of &334 modulators, V15 a@d V16, Also, on this modulator deck is the
modutation transformer, TO, modulation reactor, L2L, and coupling

capacitor, G538,

The first audio stage makes use of two 6SN7 tubes (V9 and V10) serving
a dual purpose, first as a push-pull audio stage and also as phase
inverters to drive the push-pull "Twin Drive™ audio driver tubes; VIL,
Viz, V13 and V1L,

A balance contzol, RL41 is located on the left front {op of the audio
devc* chass 13 as v1pwcd Irom the bﬁck Tzls cnazzc1 is in thse th
5 X g F 7 o hy

- . «
.‘»‘g' ‘7 » n : l"L_.)L n.; DT “i y VY ’l ety

el ,« o KA S SN \; - - L —

cnis rhnirni Le us sed ©o adjust for ;owesn distortion
ﬁhls is done, the balance will hold over the audio ra:

filaments of these tubes are all cnerglzcd from a 6.3 vo ©
on Filament Transformer, T10. This Transformer Subpl‘ the two
modulator tubes, as well as the 6SN7!'s and 1622 tuocuu

. :T)..‘
(

vbon ¢

O e =3
D
=

There are two separate feedback loops in the audio system. One makes
use of separate tertiary wwndlngs on the driver transformers, TL and

T5, producing about 25 DB of feedback around the audio drivers. The

second feedback loop is taken from the plates of the modulators back

+0 the 1n‘m‘f‘ fmrhn atags This loop develops approx 1mm e _:’, 65 DR of

vvvvv - 14 =

-

O'i’is feedback the uleC)"’L.LUI’l is nppu a8t a
. The amount of internal feedback varies as the modulator
es.-- The above figures are based on average modulation of

A
£

‘The modulators of the BC-1lJ Transmitter are a pair of 8334, tubes
operating as class "BY audio amb]lilL“S- These tubes are driven by

the "Twin Drive" audio drivers, the four 1622/5881 tubes. The modu-
lators are biased by a sepaiate power "supply, the bias voltage is ad-
Justable from the front of the modulator deck panel., These controls
are R66 and RH67. These controls are adequately marked on the front
panel. . The static plate current of the modulators will run approxi-
mately 60-80 ma. as read on meter M2. The plate current will rise
to-approximately 375«~500 ma, depending on the percentage. of -modulation..
The modulators are protected by overload relay, EL, located on the ’
relay panel in the base of the transmitter. This relay has its throw
out point raised or lowered by a shunt resistor across the relay coil.,
‘Normally this relay is adjusted to kick out at about 650 ma. This

will allow unavoidable over modulation peaks to occasionally go through
and not cut off the transmitter.,

]_,m

The reTay panel ig located on the right side of the transmitter basg,
when viewed from the rear, On this rclay panel are mounted the follow-
ing relays:

(a} Relay El, filamcnt contactor,

(b} Relay E2, plate contactor.
6/28/55 =6 BC-1J ¥mbtr,
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master relay

modulator overload
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{e; Relay ES, P.A, overload
Relay E6, P.A., Grid undercurrent

Relay E7, Time delay relay

e o
[63e] =iy
sl R

peu}
o)

)

1; the filament contactor, when energiszed by depressing the
t start switch located on the front p 5. causes all of the
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80 wolts D.C.
¥imately 550/600
vol 1 8, This inter-
mediate voltage supply is adequately protected by a door interlocl:
56 which operates in the primary of the intermediate plate tr
T7. If the back door is off, door interlocks, S6 and S8 menti
above, will make it impossible to apply high DC voltage of an
to the transmitter (remember that approximately 100 volts of bizs is
on and in operation within the transmitter whenever the filaments
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e lighted), 1f door interlock switch, 86, is closed ‘it will be

‘ ble to apply high voltage to the transmitter. This is accomplished
be depressing the plate start switch, located on the frouy control pane

When this plate start switch is depressed, the coil of relay, E2, the

plate relay, is energized applying prirary power to high voltage plase
Cbransformer, Til, in the transmitter,

Also, on the relay panel are two overload relays, modulator overiocad
Bl and P.A. overload, E5, These relays are in the filament center
tap return. By means of shunt resistance across the coils of these

relays their tripping point is adjusted for satisfactory operation.
Both relays, EL and E5, are set at the factory to kick out at about
650 ma. This gives satisfactory protection to the modulator and P.A,
stage. These relays can be re-adjusted by the station engineer ta
suit his requirements,. as-desired. o T -

- O0f interest also, is relay, E6, the P.A. grid undercurrent relay.
This relay closes when rectified grid current flows through it, as
long as there is sufficient drive the relay will be closed, 1f for
any reason, the grid excitation fails, this relay will de=energisze
and cause the plate relay, E2, to open up, thus removing high volta
plate power from the transmitter,

Ze-
k==l

The Gates' BC-1J incorporates four D.C. power supplies, The 380 volt
supply, using one 5RLGY rectifier (V18) supplies plate and screen vol-

to the audio input stage and audio driver stege. This supply

tage

be%omes operative when the fil. start button is depressed, After the
‘time delay relay ES has closed and if the door interlock S8 is also
closed, This supply has its high voltage winding as a part of 77, its
filament voltage is derived from a winding on transformer, T8. :

6/27/55 -] BC.1J Xmtr.
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ze filter systen forthis lowvoltage-supply is made up of <hoke, LiT.
and Tilter condenser, C506, ’
The 600 volt supply uses two 5RLGY tubes (with paralleled plates) in
a full wave rectifier, V19 and V20, This supply furnishes plate and
screen power for the oscillator, first IPA and two 6146 R,F, driver
tubes. This supply also becomes operative when the fil. tart button
on the control panel of the transmitter is depressed., Assuming tha

time delay relay, E8 and door interlock S8 are closed., This supply
has its high voltage winding as a part of T7, the filaments of the two
5RLGY rectifiers are energized by filament transformer, T8, The filter
system for this intermediate plate supply is made up of choke, L20, and
filter condenser; C57, ‘

main high voltage power supply delivers 2500 volts for plate ;
-~ o E 3 N

The mzi !

izl on the PUA. tubes, V7 and V€, =

Tnis supply uses a pair oi 3UOE rec 2]

by 2 large plate transformer, Til. 08

heated by rectifier filament transformer, Tl2. The filter is

of input swinging choke, L22, ocutput smoothing choke, L23, an
rcondensers, €59 and GC&0,

The BC=1J Transmitter makes use of a top-of-cabinet ventilation fan.
This fan operates whenever the P.A. plate contactor is energized and

power is being applied to the transmitter,

GENERAL INFORMATION

For shipping purposes, the Radio Frequency Deck and the Audio Modulator
Deck have been removed, as have several of the large transformers and
chokes. The units and their lJocation can quickly be recogniszed by
ferring to the various photographs that are a part of this Instruct
Book. Check these items against your packing list, If all have not :
received, first note if -the packing list shows a back order. If not, .

then note to see if the shipping waybill shows a shortage. Each ship-

ment is carefully checked against the packing list, In gase of 2 short-
age, notify both Gates Radio Company and the deliverihg earrier at once
Hemove all wooden supports that are used to brace cabinet .during shipmens
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% / -
then installing the P.A, deck and the Modulator deck, be sure to use the
hardware-supplied. to. bolt..these.decks.securely to the rabinet supports.-
There are four mounting holes, one at each corner, in,fhe bottom flanzes
of the decks., There are also mounting holes in the top of each panzl
bolts should be used to hold thesc panels to the cabinet flange. Th
fastenings make for cabinet rigidity and also ground the two decks,
Suuitable hardware is supplied to mount the decks and other componznts
securely within the cabirdst., This hardware will be found in a bag
securely tied within the Transmitter cabinet, .

n

D

'EQD\-

3

-Check all relays for correct free movement. Be sure the cord and
packing that was used to hold the relays while in shipment has besen re-
moved, The removed units can be quickly replaced by looking at the
photographs. The external connections are few and these are easily
made to the BC-1J Transmitter., Thea 230 volt, 50/60 cycle, A.C. enters
the base of the cabinet through a slotted opening located in front of
the relay panel assembly. The two primary wires connect to terminals
24 and 25 on relay panel, The modulation monitor connects to a ter-
minal board located in right top of cabinet as viewed from back, The
frequency monitor is connected to terminals 6 and 7 on TB3, 6 being
hot terminal and 7 ground.

PR S 7
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The REF output ﬁowmﬁﬂal of the trensmitter 1s located at tLe top of
the transmitter toward the left front as viewod rom the front., A
ground stud is DPOVlu“d close to the output insulator for grounding
the transmission line This ground alsc carries on down-to the R.F.
sectlon At the Lase of the cabinet near the cut- -out, is a stud to
be used to ground the cabinet to the ground system of the station
The station ground system should be as good as can be made, all conw

nections solld and preferably brazed together., It is wise to bond all
electrical conduits, metal frame work of bulldlngs, etc. to the com-

“mon ground system, Less trouble will be had in years to come if this
uggbsU(oq is followed, as aging of the ground system will cause no
rouble, if it is 1n5balled wel,e

CfU)

Before proceeding with the initial tune-up of this transmitier, let
us racheck the necessary things to be done, before any voltage is
gpplied to the uransmltterg Briefly check the following list.

{e) Proper line voltage to terminals 24 and 25 on relay panel,
This should be 230 volts, 50/60 eycles,

{b) Proper location of all tubes in sockets, These tube loca-
tions can be checked by reference to the stencilling on the
unit and to this instruction book,

(¢c) Check to see that all tie-down twine and other shipping
mateiitl has been removed from the various components,

ecizlly the relays.

{d) Recheck on all components that were-installed,— Be sure they
are connected correctly. The parts have been tagged to helyp

in the coyrect installation,
N ‘
(e} Go over the complete transmitter, checking the tightness of
all nuts and bolts, terminal board connections, etc,
3
(f) Give all solderei connectlons a brief looking.over. The
qulbment has ‘passed several rigid 1nepcctlons~uuV1ngm;
course of’manufacture, but somethlng could havé been over'“
looked that mlgat give trouble in the future,

(g} Make certain the transmitter and associated equipment is well
grounded, :

(n) It is suggooted that all audio input wiring be shielded
and placed in conduit or wiring troughs, away Irom a.c.
W7liﬂgo :

(i) Be sure the crystal and oven assemblies are in their sockeus,
they ‘'should be heating as soon as the main primary wires are

connected to the relay panel. The ovens should be warm to
the touch, if not, check fuse F3 for continuity,

(3} £11 tubes should be in their correct sockets, all relays
Nad
free,

6/27/55 : O BCwiJ Xmtr.
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It is suggested at this point, that the transformer leads to the
plates of the high voltage rectifiers, 8008's, V21 and V22, be remcved
from these tubes. This will insure no high voltage D.C. being applizd

o the transmitter.

it !

Let us tune this transmitter to 1400 Kc. The crystals should be

for 1400 K¢ operation, the ovens should be heating. Remove plate caps
from high voltage rectifiers, V21 and V22. Short out door interlocks,
S6 and S8.

Depress filament start button on front control panel., This will cause
filament relay, El, to energige which lights all filaments and causss
“he blas eupnly to produce bias voltage, This bias wvoltage should oo
EpProxl i 10U voits and can be measured as roliows. Lurn tne =
control 66 and R67, fully counter- :lockw1ﬁc This puts mazximum

bias wo on the 833A modulators., By use of a good D.C, voltmeter
this vo can be measured from geid of modulator tube VIS to ground,
This wi gpproximately 100 volts. Ab this time, the fixed bies

on the four 1622/588L audio driver tubes can be checked., Measuring

from terminal 3 on TB6 to ground, a voltage of approximately 21 volts
should be found. The voltage will be negative on the grids of the
modulators and on the terminal board. Adjust 1lst IPA screen control
on rear of oscillator unit to maximum clockwise rotation., When the
filament button was depressed and all filaments energized, the inter-
mediate voltage time delay relay, EE, also becomes actuated and after
a short interval of time (5 to 10 seconds) the intermediate voltages
were applied to the audio input and driver tubes and the 0501llato;
1st IPA and 2nd IPA stages.

Move around in front of the transmitter and tune up., First set Mult
meter switch on oscillator plate, multimeter should read approximat y
6 to & ma oscillator cathode current, chﬁnge multimeter switch to 1s
IPA plate, then aUJUbb lst IPA Lonyro for minimum reading (r sonu nce)
on mUlulMCtCT this will be approximately & uO 20 ma depe ndlﬂg upon set
ting of Bereen control, R13. Note that on frecuency of 1400 ¥c no
padder condenser 1is ”GQUTde at Cl7. See tuning chart A-10860. Now
set mu7t1neter sw1tcn to 2nd IPA plate.

Ad just 2nd IPA tuning control to show minimum plate current on multi-
meter, - Note-that on frequency of 1400 K¢ no padder condenser 1s re-
qulred at C23. See tuning chart A-10860. This current will re
somewhere between 150 and 200 ma depending upon frequensy of Oper tion
load, etc., Now set multimeter switch to P.A. Grid, the multimeter
should indicate bethen 100 and 140 ma. grid currfnt to the power
amplifier, At this time, go back over the complete five settings of

the multimeter switch to check the tuning. These readings are typical

6/27/55 : ~10- BC~1J Xmbr.
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“Oacillator Plate” -« 6 to 8 ma.

b

Tlst IPA Plat - & to 20 ma depends on adjustment of screen
control R13

"2nd IPA Grid" - 2 to 4 ma (if this reading is too high, it can
be reduced by adjusting the screen control R13,
of the 1lst IPA Amplifier)

- -
w 1EO fo 200 ma,

wp AL Geid" - 100 to 140 ma.

At this time the Tilament voltage should be checked, the meter, ML,
should read 10V, This actually measures the {ilament voltage of the
Power Amplifier Tubes, V7 and V8, All filament primaries are con-
trolled by filament rheostat, R2. When the voltage is adjusted %o
10 volts on rhe PA tubes, it is also adjusted simultaneously on all
of the other filaments within uhc transmitter,

Shut down the Transmitter,

Now we are ready to check veutral Z“tio of the fi i
Disconnect the transmission lin cm the transn itt pPS T
can be done easier by tlklng th@ lgud from coil L15 FI of variabl
output coil Lik, From the Frequency Tuning Chart we notice that
power ampllflbr will use the two 250 mmfd, mica condensers in parsllcl
{The 500 mmfd. mica condenser suopl_ud with the transmitter is ot ’Used
on this Treouency) Also, note from the chart that L12 should have
approximately 19 turns for frequency of 1400 Kc,

H; ]—’

Connect the correct loading condensers €34 and 036 into the output
circuit as shown on the tunlnCr chart for Frequency of 1400 Kc. For
1400 K¢, C34 . a .003 mica is Ude as is C36 another .003 mica. C3L

is ipput load condenser and C36 is outout load. capacitor. €35 and.
¢37 are not used on this frequency. Some sort of RF indicator must

be coupled up to the power amplifier tuning coil. This can be

neon bulb mounted on a long rod of bakelite, or a flash lamp connected
to a 2 or 3 loop of wire., Either of these make a satisfactory RF
indicator. If the amplifier is neutralized, no RF will be indicated
in the main tank coil when the variable c011 is tuned through resonance.
If an indication is shown when amplifier is tuned to resonance, the
amplifier is out of neutralization, The amplifier is neutraliszzd

by the sog~called "Rice" method, that of feeding out-of-phase voltag
back to the plate from the input grid circuit. This

&/27/55 wlle BC~1J Xmbr.
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KR,

neutaralizing voltage can be varied by adjusting the-center Tap-on-Tne-
“WF driver plate coil L9. There are several taps on this ¢oll adjacent

d a
to the electrical center and neutralization can be accomplished by
she use of one. If not, de-energize the transmitter, then put the
en the center tap of coil L9 and adjust the right hand {as viewszd
from rear) plate'of the neutralizing condenser, CZ20. This plate hz
its mounting flange slotted, making possible a slight adjustment of
the spacing of C20. Some setting of this plate will be found which
causes the power amplifier to become neutralized when one of the
5 taps on L9 is used. When the resonance tuning point of the power
smplifier can be passed through without an indication on the neon bulb
or lamp, you can assume the P.A. is satisfactorily neutralized.
Another good check is to seb the multimeter switch on P.A, grid, then

“ 3 kL )

92

won this currand 112 through resonance. If the
. goeld currelnt Yamaing by & the 3ifisr s tunsd thuo
ordance it is satisfactorily neutralized. Remove any neutrall
idators, Tasze short off of door incerlock switches H6 and 30,

Mow place one high voltage lead on oug 3008 rectifier. Also replace
the output wire from L15 back on output coil Llh, Now apply high
voltage by deoressing Plate Start Button, Tune the Power Amplifier
to resonance. Adjust the loading until the plate current meter, Ik,
veads approximately 200 ma. and the plate voltmeter reads about Q00
volts., With loading adjusted so that these figures are obtained,
<hut_down the transmitter. be sure it is off. Place the other cap on

haPhs L s %

L Sccond 8008 rectifier. Again start up the transmitter by applye
ing plate voltage. Rapidly retune Co resonance. hen properly tuned
the plate current will run approximately 500 to 550 ma, ab 2500 volts,
With this input the output should be 1000 watts, Efficiency of the
BC-14J Transmitter will approximate 72 to 75%, The R.F, end of the
fransmitter should be operating satisfactorily nows

Tt will be remembered that previously we had turned the modulator
hias controls completely counter-clockwise. This appnlied maximum
bias to the two 833A modulator tubes, We will now adjust the modu-
lators, With the transmitter operating and producing power into the
load, adjust . one bias control until its associated-modulator tube
draws aporoximately 30 ma, as indicated on Modulator meter (M2). DNow
gdjust the second bias control until the modulator plate current as
}ndicated on M2 reads 60 ma. This is the normal operating condition.

jI‘hewme‘ter”readings on the transmitter should be somewhat close tO
those shown on "Typilcal MeterrRaadings",_awchartmin.thisﬁinstruction
book. Readings within 10% can be tolerated. The operator is given

a slight control over the high voltage applied to the Power Amplifier
tubes by adding or decreasing resistance in the high voltage lead to
the power emplifier, This is done by varying the P.A, plate rheostat,
Rl, located on the front control panel. The P.A, voltage can be varied

- approximately 200 volts in this manner.

6/28/55 L12- | BC-1J Xmbr
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SECTTON-VI - GENERAL OPERATING PROCEDURE

{ "i;. e
W

2) The crystal ovens should have been heating for approximately
~ur hours before final frequency adjustments are to be made,

The ovens of the crystal holders should be warm to the touch. The
ovens are heated by 6,3 volts as obtained from the secondary of oven
heater transformer, Tl, The primary of this transformer is connected
permanently to the transmitter side of primary fuses, Fl and FZ.
There is a secondary fuse, F3, also. This gives adequate protection
to the oven heater power circuits, -

After the heaters have been heating for about four hours the ¢
o B - ~ - &) = 3 o -
suencies sheould be adjusted to exact operating polnt. Norma

gdure is as iollows.

Tf the adjustments are being done at a completely new station, thers
will be no accurate way of adjusting the transmitter I 7 b
transmitber will be checked for correct operating fvec
ternal monitoring source. By this method one crystal can be brough
4o exact frequency. The first adjustment can be made by operation
the air gap. It is possible to set the frequency very close to za:
cycles deviation by this adjustment. Then any slight adjustment
be acconmplished by varying the crystal shunt condensers, C3 and
After the number one crystal has been adjusted to zero deviation
the assigned frequency, then it would be wise to adjust the st
frequency monitor to coincide with the checked #1 crystal. (O
the frequency monitor should be in operaticn in so far as oven t
ture is concerned, oreferably at least L8 hours). Once the stat
frequency monitor has been calibrated and is working satisfactori
the station engineer has a reliable source of freguency measurens
and can from this point go ahead and adjust the second crystal to
frequency by observing the frequency meter while making adjustmen
of the air gap of the number two crystal.
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For the station that has been on the air and has a calibrate
monitor in overation, the station engineer can simply adjust ©
new crystals to frequency by observing the already operating I
‘quency monitor. %

" QJ

(%) Modulation Monitor connections. The BC-1J transmitter has /a
small pick-up coil (L15) connected between output loading coil, ' Llk,
and the ceramic feedthru insulator to be used for excitation of a
modulation monitor. The connections are made to a small barrier
sbrip terminal board located in the top of the cabinet. The modula-
tion monitor should be connected to this terminal board with a sult-
able length of co-ax cable, similar to RG--62U. ' '
Frequency monitor connections, The frequency monitor R.F. con-
tions are made to terminals 6 and 7 on TB3. Number 6 is the hox
e, number 7 the ground. The frequency monitor can be connected to
s terminal board by means of a suitable length of co-ax cable, suc
s RG-62U, A word of caution at this point. Be sure to terminace U
co-ax% on the frequency monitor, otherwilse the open circuited co-ax
could cause a loading effect on the lst IPA stage which could causc
this stage not to tune. -

6/28/55 “13- BC~1J Ymtr.
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SLECTION VIT, TYPICAL VOLTAGE CHARTS
GATES® BC-1J, BC-250L & BC--500K
(Mo signal in, measurcd with Simpson #260 Volt-ohmmet ser)

First Audio (1/2 65N7) V9, V10
Plate voltis - 110 ‘
Cathode volts - 3
Filament volts - 6.3% A.C.

Phase Inverter (1/2 68N7) VO, V10
Plate volts - 110
Cathode volts = 3
Filament volts - 6.% 4A,.C,

8534 Modulators (BC-1J)
Plate volts - 2600 V, DC
FPlate current Qﬁ:at ¢c) per tube - 30 na,
Bias volts - approximately 65 negative
Filament volts -~ 10 A.C.
83%A Modulators (BC-500K)
Flate volts - 2050 V. DC
Plate Current (Static) per tubs, 20 ma.
Bias wolts - approvimately 70 V. negative
Filament volts - 10 V. A.C.

810's Modulators (BC-250L)
Plate volts - 1400 V. DC »
Plate Curvent (Static) per tube - 25 ma,
Biag volts app10XLmQue1J 22 negative
Pilament volts 10 V. A.C,

1 1

i
¥

6AG7 Oscillator
Plate volts - 125 (Checked at bottom of choke, L2)
Screen volts - 75
Filament volts - 6.3 A.C

6AG7, 1st IPA
Plate volts - 400 :
Screen volts - 115 V. (Variable by mecans of R13)
Filament volts - 6.5 A.C.

6146°%g, 2nd IFA
Plate volts - 550/600
Screen volts - 125
Pilament volts - 6.3 A.C,

www americanradiohistorv com
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{To
2500
00
Fd
0

8334 Fower Amplifier (One Tubs) BC-500X%
Plate volts = 2000 V. D,C.
Plate current - 320/350 ma.
Bias volts = Grid leak, 250 V.
Filament volts - 10 V. A.C.

810's Poxor Amplifier (Two Tube
A - 213(;},\ “.1550

Blac vol - grid loak,
Filament volvs - 10 V. A.C

High voltage weoctifler oubtput of filter - 2600 for BO-1J
Approximately 1400 volts for BC-250L

o

Low voltage rectifier, output of filter, 380 V.
Bias vecbifier, output of filter, 100 V. negative

Crystal heater voltage, 6.3 V. A,C.

www americanradiohistorv com
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{d)"—The Gates®  BC-1d-Transmitter is cooled by Wmeans of a-top~of-
cabinet ventilating fan which draws the heated air out of the cabinet.
The transmitter has a large decorative open type grill in the front,

at the botbom, through which cool ajir is drawn in, then is pulled wup
through the perforated audio and R.F. decks and out the top. The
‘heated air also rises, so by convection the cabinet air is also changed,

SECTION VIIT - SUMMARY

)

A radic broadcast transmitter, regardless of its size, cannot be full
described, and/or all the operating problems that arise cannot be full
anticipated and information gi n any Instru o -
hes heean zivan in this book o

ok, sc

[

2]

K:"l

D
ma

< C
.
1

has been provided id this book,
the Gates' BC-1J; photographs w
hematics and a complete electrical p

In preparing the instruction book it has been recognized that the
installation engineer undoubtedly is very familiar with general broade
cast installation apd operation procedures, and that many of the thing:
referred to are well known to him. It is suggested therefore that

the installation engineer, and likewise, the personnel who will operatsz
the transmitter, not only familiarize themselves with the Instruction
Book, as provided, but more important, with the Transmitting equipment
itself, ' :

i3

o Company, in designing the BC-1J Transmitter, has done
ssiblk to provide for you, the finest equipment. It is
i for up to provide the location, the ground system and in
some instances the other accessories that will be used with this
equipment, Becausg of this, certain things musf be left for the in-
stalling engincer to do, and certain analysis of problems mush ¢ made,
In every instance the use of good engineering practices and sound
fundamental ressoning will develop the desired Bigh gquality résult.
nossible from this equipment,

)

i
i

It is repeated again, make a good installation, kliminate hasty
methods, in doing sé, you will keep future outages to a minimum.~—Also.
remember that cleanliness and good maintenance of your brlbadcast equip-
ment will pay big diyidends., Set aside a certain period of time each
week for cleaning the inside and outside of the equipmegt,-for test-
ing tubes, making sure all connections are tight and thé many other
things that can be titled "Good Maintenancef, Inj case of problems
that arise in the useg of this equipment, please feel free to contact
the Engineering Department of Gates Radio Companyj who will gladly’
co-operate with you in every way to obtain the most satisfactory’
cperation of your Gates equipment for the present and in the future.

5/28/55 : 1o BC-1J Xmtr.,
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SECTION . I¥-—QUESTIONS AND ANSWERS

edd by the Gates Radio Company that when installin

It ie realiz ing & woy
transmitter and espu5ﬂ>‘1y a mpietgly new radio station, that
certain problems arise that at times become perplexing. As the radi
transmitter is the only device that can indicate trouble, often time
troubles in transmission lines, tower tune-up, etc,, will be incor-
rectly attributed to the transmitter. The following questions are. s
digest of those most often heard and corrected for our customers.

They may help you if you have one or more similar problems.

1. My transmitter arrived with a broken part. How do I
hand1e thvs°

Aug.= Jour 2quipient has been snipped in approved
sgipping boxes and by recognized transpor-
vation carrviers, Call the delivering carrier
at once. He will inspect and note your bill
of lading as to the damage. »uu may then
orrder the needed part and bill the delivering
carrier for 1t when you receive the Gates!
invoice,

2, Is breakage covered by the guarantee?

Ans.- Only when breakage results from actual opera-~
ting conditions. Breakage in transportation

is the b ransportation company's liability,

3. Th

he equipment works well but thg voltage rCﬁulatwon of
the 1ower supply exceeds the 5% allowud by F, C.C. Is
this a faulty power supply? ‘

Ans.~ No indeed. We suggest placing an A,C. volt-
meter across the main power lines, Check the
voltagt with no modulation. Then recheck with
90% (sine wave) modulation. You will find a
lower line voltage under modulation than with
no médulation which simply indicates the powe.
source-to-the tranmsmitter-is~the offender. °
This may mean too small wires, too small a
pole transformer supplied by the ntilities
company, or in rare instances, both., Poor .
regulation can be caused by other things too.
Improper tuning of the antenna load is one.
Improper neutralization another.,

L., I have an intermittant in the transmitter at times it will
act normal, other times outout power will drop off, plate
current will go high and cause transmitter to kick off?

Ans.- The process of elimination is important here
Check all connections to terminal boards, M“?
sure all tubes are O0.K. Watch the PA grid cur-
rent, If it fails, the transmitter will auto-
matically go off due to operation of under-

6/28/55 15 ' BC-1J Xmtr,
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current grid relay, E6. This would -indicate
trouble in the oscillator, lst IPA or 2nd IPA.
Is crystal working satisfactory?

5, The power amplifier cannot be tuned to resonance.

Ans.- The power amplifier tank padding condenser, 031,
C32 and C33, are mica and verv infrequently
partially oven or short due to their inner
construction. The condenser capacity could
change in such a way as to make the P.A. un=-
tunable, with the original amount of inductance.

ad has changed considerably maeking it im-
le to find P.A. rezonance.

The rolling contact on L132
is defective,
Plate contactor, EZ, ¢
or modulators.

J

-
L

- R N ey - ] a -~
es, but no high voltage to P.A.

O~
wn

¢

i~

Ang.~ Bad contacts on EZ, plate relay. Check for
burnced, or misaligned contacts. If bad, they
should be replaced.

Check connections to power transformer, Til.
Should show approximately 230V.

.

Check main rectifier, filaments should be light
and plate caps on. If had, replace. ’

Open filter choke.

7, Everytime the plate start button is depressed, a main 1
will blow. '

1=t
o
w

Ans,- Fuse rating too small, use 30 amp.

Arc-back in 8008 rectifier tubes, Best
sollition, replace tubes.

. Léok for frayed wires.
Shorted power component, or filter unit.

A11 chokes and condensers should be checked,
chokes for shorts to ground, condenser for
shorts. Replace defective unit.

. Transmission is not up to standard. sounds bad.
An

-l - 4
Py

-~ This can be caused by many things,

Over-modulation is a cause of poor quality,
Wlatch the levels. Be sure modulation momitor
is adjusted correctly. ‘

16 BC~1J Xmtr.
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showing up particularly in

Improper voltages in the audio system, caused
either by dcfective component or bad rectifier
tubes,

Power amplifier out of neutralization.

Bad audio signal being fed into transmitter.

One side of push-pull sudio system becoming
in-operative througn sy wduvse,
Feedback resistor opening up.

P}

1o

JF, getting into the audio system,

(

Loss of filter, causing A.C. hum to rise.
9, The transmitter plate relay will not hold in.

Ans.- The plate relay, E2, coil is in series with
' the door interlock switch, S6, the master
relay, E3, time delay,relay, E7, and the
bias undercurrent relay, E6. If any of
these relays are not proverly closed, it
, . will be impossiblc to energize this plate
relay.

If the contactor can be energized but drops
out immediately, this indicates an overload,
possibly in the modulator.or power amplificr.
I such is the casc, the overload relay in-
volved will energize causing the master relay
to operate, which opens the holding contacts
—of the plate start reclay.

e ; ] o N
10 Have extremely. higlimplate voltage from the-main rectifies-

Ans.~ Check the D.C, resistance of the input” swinging
choke, L22. This will measure in the neighbor-
hgod of 30 ohms. If this choke is shortéd,
terminal to terminal, the filter system would
have condenser input and-voltage would be ex-

/tremely high, ' R
{
11.,-The modulator overload relay, EL, energizes each time the
plate start button 1s depressed. ‘

Ans.- This would indicate trouble in the modulator or
in its bias supply.
- 6/28/55 ~17- , BC-1J Xmtr..
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Check bias voluage
modulature Thlo

65 volts n T
bilag zcocj tuova

Check 8534 modulator tubes for possible short,

Check bias adjustment resistors R66 and RG7
for open arm. '

If the efficiency ac"ually iew, possibly

the antenna resis This
happens slowly ove A
rechecl of the an suggested.

Check the P.A, tuning. One side of resor
will give noxe oubput than the other. Tu
this mannci.

Check the tubes, substitube known cood ecnes.

ORDERING REPLACEMENT PARTS

When ordering a replacenent component please refer to
the parts list in this instruction book. Identify the
component by its symbol number, and if possible, its
Gates Drawing number. The type of equipment in which
the part is used is also necessary. This procedure
will insure the customer receiving the correct compon-
ent and at the earliest possible date.

~18-- BG--1J
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ELECTRICAL PARTS LIST FOR BC-1J, BC-500K, AND BC-250L

Symbol No. Dweg. No. Description
A3 : Crystal & Oven
Al : Crystal & Oven
A5 : v Fuseholder
Gl Capacitor, .1 mfd,
c2 Capacitor, .1 mfd.
3 Yariazble Capacitor, 20 mmfd.
i Variable vapacltor, 2ZU mmid.
Ch Capacitor, 150 mmid,
CH Capacitor, 680 mmfd.
C7 Capacitor, .005 mid,
Cs Capacitor, .005 mfd,
C<o Capacitor, L7 mmfd.
Ci0 Capacitor, 01 mfd.
C1li - Capacitor, .01 mfd,
clz2 Capacitor, .0022 mfd,
Ci3 Capacitor, 0001 mfd,
€16 _ Variable Capacitor, 300 mufd,
Cl17 Capacitor, 270 mmfd,
cL8 v . Capacitor, ,005 mfd,
C19 ' - Capacitor, .005 mfd,
C20 E ' Capacitor, .0l mfd,
C21 Capacitor, 1 mfd,
Cc22 ) » Capacitor, .0l mfd,
023 2653-PM-10L Capzcitor, Kit ~ T
G2l Variable Capacitor, 251 mmid,
C25 Capacitor, .0022 mfd,
C26 (el 9160101 Neutralizing Capacitor Assembly
) (BC~1J and BC-250L)
26 : Ge19180:10% Neutralizing Capacitor Ass'y (BC-500K]
C27 © Gapacitor, -.03 nfd, ’
c28 apacitor, .03 mfd,
£29 apacitor, 001 mfd,.
CB% ’ ' acitor, 002 -mfd, -
"1 : : ‘ P.A. Tank Capaciter, .,00025 mfd.
-o32 - . P,A, Tank Capacitor, ,00025 mfd.
33 . . P.A. Tank Capacitor, ,0005 mfd,
Sak Input Loading Capacitor, (003 mfd,
935 o Input Loading Capacitor, .003 mfd.
;36 = Outout Loading Capacitor, ,003 mfd,
C37 ] ‘ Output Loading Capacitor, .003 mfd,
COL. G5, LA, (57,068 _ Gap., .01 mfd,
F3 a Fuse, 3 amp.
g; RF Choke, 2.5 MH
L2 RF Choke, 2.5 MH
L3 R¥ Choke, 2,5 MH
6//2b/55 el
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Symbol Noo Dwg. Nos Descgription
£=103%81-101 First IPA Plate Coil, Gates
REF Choke, 5 MH
& & L) A=10480.10L “ﬁrasitic Supprassor Assembly
A-10387-101 RF Choke (61546 Plate AssemDWv) Gates
(10182101 Second IPA Plate Coil Assembly
C--1.6466-1.02 PA RF Choke Assembly, Gates

RF Choke

ot fed et [t e = NG O N S
W= O

P T ) et ) et e [ el

- R26
R27
" R28

“Resistory—51 k- ohnr—

Resistor,

27K ohm

1 PA Tank Variable 0011, ’es
2 Output Coil, Gates :
I3 3 Output Varlab}e Coil, Gates
5 A- Mod, Mon, Pickup 0011 Gates
& 33 PA Parasivic Suppressor Assembiv
L 5 ThOFavasioio LU Sooul s,
. {BC-1J, BC-250L;
"3 Meter Multiplier Assenbly
Bl Resistor, 51K ohm
RS- Hesistor, L70 ohm
R6,R SA Resistor, 20 ohm
R7 Resistor, 33K ohm
R Resistor, 27K ohm
RO Resistor, 35K ohm
R1O Hesistor, 33K ohm
R11- Hesistor, 330 ohm
R12,R124 Resistor, 200ohm
R13 Control, 50K ohm
R1L Resistor, 51n ohm
R15 Resistor, 8000 ohm
R16- Resistor, 27K ohm
R17,R174 Resistor, 20 ohm
‘R18 Resistor; 47 ohm (Part of LS Parasiti
R1G- Resistor, L7 ohm (Part of L7 Parasiti
R20,R204,R20B Resistor, 3 ohm
Rdl Resistor, 100K ohm
_R22 Hesistor, 56 ohm
123 Resistor, 20K ohm
24 Resistor, 5000 ohm
RZSEQSAN 5B Resistor, 3 ohm

Resistor, 5000 ohm

R29 P.A, Parasitic Resistor
R30 A, Parasitic Resistor
RGO Resistor, L7 ohm

3
S7 Crystal Selector Switch, D, P.D,T,

b~

T1 AF.10LE1K Crystwn Filse momt Trans er
T2 AF-104L60K Filament Transformer

TB3 Terminal Board

_TB5 Terminal Board

D
NS

BC-AT /B0 500% /Be- 2507,
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Symbol No. Dug, No. Description

V1 * Oscillator Tube, 6AGY

V2 First IPA Tube, 6AGY

V3 Second IPA Tube, 6146

Vi _ Second IPA Tube, 6146

V5 Regulator Tube, 0B2

vé Clamper Tube, 6AQ5

v7) 8334 Tubes used in BC-1J
Ve )

VT oianioh S5 A Tune veed 0 BCLA00Y
%E§ 510 Tubes used in BC-2500

et

Oscilliator Socket

u""vv

¥2 Pirst IPA Socketb
i3 Second IPA Socket
Ll Second IPA Socked
X5 chuletor Socket
16 o : Clamper Socket
(X7 & X&) Ve 21627101 Dual PA Tube Socket Assembly.
17 ‘ De21627-103 PA Tube Socket Ass'y Gates
(X7 & ¥8) $-2.9201-101 Dual PA Tube Socket Assiy
X2 Crystal Socket
i25 Crystal Socket
MODULATOR DECK
AD fuseholider
A7 Fuscholder
T35 - . Capacitor, .5 mid,
€39 ‘ Capacitor, .5 mfd.
40 Capacitor, .5 mfd,
CLl o ~-Capacitor, .5 mfd,
OL2 : Capacitor, .5 med.,
b3 Capacitor, -.5 mfd.\
Oldy ' -~ Capacitor, ..5-mfd..
ch5 : ‘ Capacitor; 20.mfd,
CLG Capacitor, 5 mfd-«
CL7 Capacitor, -20 mfé
CLS Capacitor, 20~20 mfa,
CLO Capacitor, .0025 mfd,
€50 Capacitor, .0025 mfd,
Ch1 Capacitor, OO;)'mfd
C52 - Capacitor, .0025 mfo°
C53 Capa01tor, 20 mfd, §
G54 Capacitor, 20 mfd,
€55 Cap acitor, 20-20 mid,
C56 CGavacitor, 20-20 mfd.

6/28/55 A o Fen BC-1J/BC-
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10K ohm
820 ohn

1000 ohme .
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4700 ohm
8000 ohm
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1000 ohn
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AM<30LA9R
AM.T06L9E
AP-30097K
AFR-I0L63K
AFP_10LA0K

Resistor, 62K ohm
Hesistor, 100K ohm
Resistor, 75K ohm
Resistor, 27K ohm

Resistcr, 2.2 megohm
Resistor, 2.2 megohm
Resistor, 2.2 megohm
Resistor, 2.2 megohm
Resistor, 47K ohm
Resistor, 2.2 megohm
Resistor, Z7.% mepgohm
Hesistor, «<.2 megohm
Resistor, 2.2 megohm
Resistor, L7K ohm
Resistor, 5000 ohm

Input Transformer

Driver Transformer

Driver Transformer

Modulation Transformer (RC-1J)
Modulation Transformer (BC-500K)
Modulation Transformer (BC-250L)
Power Transformer

Dual Filamcnt Transformer

Bias Transformcr

Filament Transformer

Terminal Board

Input Terminal Board

Output Terminal Board

Terminal Board

Tube, 6SN7GTA

Tube, 6SN7GTA

Audio Driver Tube, 1622/5881-

Audio Driver Tube, 1622/5881

Audio Driver Tube 1622/5881
--Audio Driver—Tube; 1622/5881

 Modulator Tubs, $334 used in BC-1J/BOS00K"
810 Tubes used in BC-250L
Bias Supply Tube, S5RLGY
350V, Supply Tube, 5RLCGY

550V. Supply Tube, S5RLGY
550V, Supply Tube, 5RLGY

=5« BC-1J/BC~500K/BG~250L
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- 79
z10
w11
{12
X13

X1k

No. Dug, Vo,

(X15&X16) D-21627-102
G

(¥15&%16)

S
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NCATH O D o o
RRBBLOTE

Ny

Mi
M2

M3
ML,
M5

1

s
=y,
O
(@)

Ac10534-101

NTR

L]
N L_J

Description

Turret Socket

Turret Socket

Socket

Socket

Socket

Socket '

Dual Modulator Tube uocket Assembly
(BC-1J/BC~500K)

Dual Modulator Tube Socket Assembly
(BC-250L) :

L S ") LNET)

Filament Pilot Light ermn' (G
Plate Pilot Light Assembly ed
Pilot Lamp -

Pilot Lamp
Powcr Rheostat, 400 ohms (BC-1J/BC-500K)
Pilament Rheostat, 7,5 ohms

(BC-1J, BC~500%) '
Power Rheostat, 1000 ohms (BC-250L)
Filament Rheostat, 16 ohms (BC-2501
Resistor, 3000 ohms
Filament Start Pushbutton Switech |
Filament Stop Pushbutbon Switch {Red)
Plate Start Pu shbutton Switch, (Black)
Plate Stop Pushbutton Switch (Red)
Multi-~Meter Switch -

METER PANEL

Filament Voltmeter; Owl5~-V, AT,
Modulator Plate Meter, O-1 amp. in
BC-1J, 0-500 MA in BC«500K and BC-250L
Multi-meter, 0-1 MA D,C, Movement with
0-30,4 0300 MA D,C, ScaT

P. A, Plate Meter, O-1 amp, in BC-1J
OMSOO A in BC- 500K and BC-250L

P,A. Plate Voltmeter, 0-3000 V. D.C.

in BC-1J and BCW5OOK, 0.2500 V. D.C,

in BC-250L

Multimeter Series Resistor Asscmbly

<6 BC-1J/BC~500K/BC~250L
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Syrbol Noe.
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RELAY PANEL

Descrivntion

El Filament Contactor
E2 Plate Contactor
E3 Master Overload Relay
ElL Modulator Overload Relay
E5 P.A, Overload Helay
~E6” Grid Undercurrent Relay
E7 Time Delay Relay -
F Cartridge Fuse, 30 amp.
w2 Carbridege Fose. 30 amp.
R&Y Adjustable Resistor, 5 ohm
R&L Adjustable Resistor, 5 ohm _
RE5 Resistor, 6000 ohm
TBL Terminal Studs (Part of Mechanical Ass™y
i273 Time Delay Relay Socket
CABINET ASSEMBLY
\
Bl Ventilating Fan
l
~ €59 ,input Filter Capacitor, & mfd,
260 Output Filter Capacwtor, 2 mfd.
L22 AC<10458E Input Swinging Choke (BC-1J)
L23 ACe10457E Output Smoothing, Chioke (BC-1J)
(L22 & 1.23) £-10129.,101 Filter Choke Ass\y (BC-500K, B(-250L)
RB6 Fan Dropvoing Resisto?, 500 ohm
HET Fan Dropping Resistor, 750 chm
R8¢ Blecder Resistor, 100K ohm  -_
RE9. R0 PX Dropping- & REcisto? 23500 o)
S6-° Door. Interlack Switeh
S8 : Door Interlock.Switch
Til AP-10459K Power Transformer (BC-1J)
T11 AP., 12001E Power Transformer (BC-~500K)
Til 4920521 000 Power Transfdrmer (BC-250L) 814 8755 001
T12 AF10L56K Reegtifier Fi%ament Transfermer
TBL Mcter Tcrminél Board
T35 Control Panecl Terminal Board
IBly Modulation Monitor Terminal Board
V21 ectifier Tube, 8008
V22 Rectifier Tube, 8008
L21 Rectifier Socket
¥22 Rectifier Socket
6/ 25/55 w7 - BC~1J/BC--500K /BC250L
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This information, of a geneval nature, will be =
electronic information. Frequenily, when prob

;as stendard fundarental
ov move of the well known
i check

o
210 meey Uypss of instailations,

list and/or 2 suggestion list. You will quickiy note it appli s
the fundamentals for which are all basically the same.

1. COMPUTING EFFICIENCY. The transmitics efficiency determines its satisfactory operaiion. If it is

under -efficient, it will consume excess primary power, will work all cemponents harder an.! tube 1lifz
will be shorter. If it is over-efficient, it probably indicates either an error in a computation such as
tower resistance measurements or an error in a meter. To rmeasure efficiency in an AM transmitier,

multiply the plate voltage by the plate current of the final radio frequency power amplifier. For example,

if plate voltage was 2500 volts and plate current was 550 MA, we have:

2500
550
175,006

= that 1375 watts are being placed into the radi 2w amplificy, 17 {hi
ueing 1000 watts into the anteana, it would then ind an eificiency of 73% , ov

1000

- = 73%

1375

2. TRANSMITTER EFFICIENCIES, Theve are two types of radio frequeuncy power amplifiers. (1) High level
and (2) linear amplificrs. Normal efficiency of a high level transy cx ranges from 65 to 77% for trans .
mitters of powers up to and including 1000 watts and 72 to 82% for transmitters having powers of 5600
watts to 10,000 watts. -—-- For linear amplifiers with no modulation, the norraal eificiency at any power
is approximately 30% . It is important to note that in o Hieay zmplifier the efficiency incveases under
modulation, therefore when defining normal efficiency it must be defined without modulation,

NOTE: Variations in efficiency such as a vauge of 65 1o 77% are zwpressed

ior reasons of: (a) transmitter used with directional antenna, which
would reduce efficiency, (b) slight butl not out of toicrance meter error,
and (c) possible mismatch to trans mission line having slightly higher
than normal standing wave ratio.

If the efficiencies are within the ranges cupyressed, however, the installation could be considered satis -
factory and of course the higher the efficiency, the better,

3. COMPUTING POWER OUTPUT. Power output is coraputed cither into the radiating antenna or a known
dummy antenna. In either case, the resistance measurements are known. Your consulting engince> iil
measure your antenna tower and give you the resistance measurement. In most Gates built AM trans -
mitters an inbuilt dummy antenna is provided, having a vesistance measurement of 50 ohms. The formulsz

- . P . .
I°R is e¢mployed. I = The current veading of your antenna meter at the tower or the meter to the dummy
antenna. R = The resistance measurement of the tower or the dummy antenna. If the resistance measure

ment is 50 ohms and your antenna current was 4.5 amperes, then I2R develops this result: 4.5 x 4.5 =
20.25.  20.25 x 50 (the antenna resistance) = 1012.5 watts. In the foregoing you have determined that you

have a direct power output reading of 1012.5 watts if your antenna current is 4.5 amperes into a 50 ochm
antenna.

4. CORRECTING LOW EFFICIENCY. Basically a broadcast transinitter by inherent design can not produce
low efficiency unless, of course, it is incorrectly tuned, or the matching load to the transmitter, which is
the transmission line and antenna, is incorrect. Here the use of the dummy antenna of known resistance is
of great value. Light bulbs or improvised dummy antennas are of little value in computin
using the formula in Paragraph 3 above, it is easy to determine how efficient the transmitter is operating
when it is not connected to the antenna ox transmission line. If the efficiency proves satisfactory into the
dummy antenna, then any inefficiency is probably iu tie :uatch of the transmitter to the radiating antenna
and its associated tuning unit and transmission line.

If the efficiency of the {ransmitter is low into the dumiy antenna, check the plate volt meter and power
amplifier current meter to be sure they are accurate. Tu rave cases they are damaged in transit. This
checking can be done with another known micter such as a good quality voltochmmeter, being very careiul
as the voltages are lethal.

Another cause of low efficiency is a defectivae LW ey pect this, the best way is to borrow
one from a nearby station. It does not have to be the exact same range as you ave only interested in a
comparative reading. Here an error of only .2 of an ampere can make a large difference in the efficiency.

Using Paragraph 3 above, again you will note a meter reading example of 4.5 amperes was used to give us

ver, I you s

A
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5.

o)

1012.5 waiis output. If this meter had vead 4.4 amperes, the output would have been 968 watts, By s
meizr being off cnly 0.1 awy ¢3, 44 watts of error or loss was determined, which is nearly 5% of the
0 wails desivea power QUL weeewe Most radio irequency ammeters are very car ly checked and

should be accurate but here again on a zensitive item, transporiation roughage can affect it znd therefore
be sure.

.

ARCING. The power developed in the transmitter must go somewhere and of course to the antenna. When
it is sidetracked, frequently arvcing develops. Low effi iency and arcing will often go together as all trans-
mitters are very well insulated against arcing. Iis presence would indicate one of several things:

--- Improper tuning of antenna coupler.

--- Standing wave ratios on the transmission line, usually indicated by a
different current reading at each end of the line,

--- Improper ground return from the ground radials to the transmitter,

--- Incorrect resistance measurements to the tower,

--- Improper neutralization where it is required.

--- An intermittent connection such as a loose comnection in the tuning unig,
a loose connection in the transmission line, poor brazing of the ground
system and infrequently a grounded tower light wire,

3]

(e}

Z

=

s

]

o &

inhiz ne crce in tuning
ridge at the same time he measures your tower. 1t will be
Where this is not possible and a bridge is not available, theo the standazd cut
procedures must be followed., The desived result, of course, is the greatest antenna curren
creazing the power input to the transmitier to obtain thic incveased antenna curvent,

LU Eiitéana

PR ) e Rl T R R TN R
Wity ©oradio fw sy o

SNTENNA COUPLER, v our consultant will be of jnv
. N ,,l g o

and try
t without in-

STANDING WAVES, This is commonly called VEWR and high standing waves ave caused by impropesr
impedance match between the output of the transmitier to the transmission line and/or the output of the
transmission line to the antenna coupler and its anienna., The result will neaxly always be inefficiency as
it reduces the power transfer between the transmitter and the antenna. High standing waves may also be
caused by a poor or no ground to the outer shield of the tvanswmission line. This line should be grounded
to the ground radials at the tower and to the transmitter at the opposite end of the transmission line. The
only exception to this might be with a direectional system but in all instances the outer shield of the trans-
mission line must be grounded securely.

IMPROPER GROUND. In an AM transmitter we place at least 120 ground radials into the ground but some -
times fail {o connect them securely to the transmitter. In the simplest form, the antenna and the groun
can be likened to the two wives of an electric light circuit., One is as important as the other, Where the
ground radials are bonded together at the tower, we suggest extending a 2"’ copper strap directly to the
ground of the broadcast transmitter. DO NOT aitach one of the outer radials closest to the transmitter ws
your ground system. Don't forget to ground the cabinets of the antenna coupling unit and the tower lighting
chokes, and again the outer shield of the transmission line,

INCORRECT TOWER MEASUREMENTS, Your consulting engineer is provided with expensive and accurate
measuring equipment for tower vesistance measurements., His measurements will be accurate. It would
be extremely rare to find an incorrect tower measurement by a capable consulting engineer. It has hap -
pened, however, and we include this paragraph only to point out that if all ecise fails for proper transmitter
performance, rechecking of the tower measurements would not be amiss. Several vears ago one of the
world’s leading consultants measured a tower incorrectiy and quickly admitted it. The cause was simply
one of his measuring instruments falling out of his car unbeknownst to him and upsetting the calibration
of his equipment,

FUSE BLOWING. It seldom happens if. the fuses are of adequate size. If it does happen, the first thing is
to determine that the fuses are not overloaded. Usually overloaded fuses caused by a long period of over-
load of an hour or more have blackened fuse clips. Remember a very hot day and borderline fuses are
trouble-makers. Also don't forget to compute the window fan, the well pump, the air -conditioner, or other
items that are foolers as to power consumption.

If fuses are of adequate size and continue to blow, here are a few helpful hints:

If your transmitter has mercury vapor rectifiers, it is a cold morning and
the heat in your building has goen down overnight, the mercury wiil likely
cool at the bottom of the rectifier tubes and when high voltage is applied,
cause an arc back. In such a condition, you are fortunate in blowing the
fuses as an arc back can often destroy a filter reac‘or or power trans -
former. You can correct this condition by keeping dequate heat in the
transmitter building or at least adjacent to the mer. ury vapor rectifier
tubes. A light bulb placed near the rectifier tubes, ' 5 operate in cold
weather when the transmitter is off, is helpful.

Dirt or scum is an evil with many results and fuse b. “wing caused by arc-
overs is one of them. A good maintenance program ] vevents this,

On new transmitiers, look for cable abrasions. Som:times in transit it is
possible for a wire to rub against a metal support and wear off the insulation.
This is unlikely but with such a serious problem as :uses blowing, you look
for everything.
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blown a number of fuses,
are clean and not charred.
vway and it will be necessa

se bo*“ to be sur
se blowing will ¢
hiold the fuses.

UNENFPLAINED OGUTAGES, This onc puzzlss the best of them. A ifransmiiter that go
no reason and can be turned back on by pushing the stait bution bving

if this ha

2 ¢ air for
s the query; What caused that? "’

pens very infrequent

wabhe

bly caused by a

ross

at the tower base, or other normel things that activate the pr otectwc rvmys in the transmitt
should.

Your transmitter always looks like the offender. It is the device with meters and it is the device that
complains or quits if there is a failure anywhere in the entire system. An open or short circvit in a
transmission line only reacts at the transmitter. A faulty insulator in an antenna guy wire or a bad
connection in the tuning unit or ground system reacts only at the transmitter. Here again the dummy
antenna is of great value, If these unexplained cutag in operating into a durmmy antenna,

then you must look elsewhere for the problem. It is alweys well to remember that the transmission line

do not appe

funing units and associated counections, including the tower chokes, are somewhat like the drive shaft
between the automoblle motor and the rear wheelb. If the dvive shaft fails, it does not mean that the

-

motor is defective,

, start fxom the beginniag.
estion becomes ‘‘Where is the
enna coupler, then disconnect the coupler aqd «“*ovm e a
the transimission line and repeat the te you noticed the out
the transmission line. If not, reconnect 1t to ‘Lhe antenna (,OL'D]
ouiput of the coupling unit., This is kncwn as step by step che

at the far end of
n the trouble is in
amy antenna at the

chne

The same process is used in trouble-~shooting the transmitier. In checking voliages, y'ou start with the
oscillator and go th "ough to the powex plificr and with th rst andio stage te the final audic s
Other outage conditions not affecting the tvansinitier are listed below for your check ug:

Undeyr certain conditions, especially at higher altitudes, the guy insulators

will arc, usually caused by static conditions. This will nearly always cause

an outage as it changes the antenna charactevistics. This is hard to find as

it lS hard to see. Use of ficld glasses at mght is the best way. If it happens,
at nted wi

ite ouwr Eungineering Depart-

At times i.¢ arc gap at the base of the tower is set too close or has accurnulated
dirt. This causes an avc o ground under high modulation.

A crack in the tower base insulator is vewry unliliely but it should be inspected
and keeping the base insulator clean is necessary. A low resistance path at
this point is highly undesirable.

Liook at the tower chokes. Though they ave husky, they are in a vulnerabile
position for lightaing. You might find o charred point that is causing the
trouble.

Shunt fed towers or those with no base insulator are usually move sencsitive
to static bursts than series fed towers. The best method is to try and make
the feed line to the tower equal the impedance of the transmission line. Talk
to your consultant about this.

One side of the tower lighting circuit shorted to the tower itself, either
permanently or intermittently, can causc trouble even though the lights may
function perfectly.

OTHER OUTAGES. If the transmitter is the offender, suci: as acting improperly on a dummy antenna, the
process of elimination by starting at the first and following through is preferred, unless of course the
cause is actually known. The following may be helpful:

(FALL OUT) The transmitter turns off
cverload relay is set too sensitive. Th
neutralized wheve neutralization is vero

2t high modulation. Possibly the
sroitter mav not be properly

(HARD TO MODULATE) Cause can bue ciwey improper impedance match
between transmitter and the transmission line or low grid dvive to the final
powesr amplifier. Consull the instruction book for correct grid drive. The
correct match of the transinitter to load is covered in the instruction book.
Usually an antenna current meter that does not move up freely with modulation
indicates a mismatch between the transmitter and its loading equipment.

(BAD REGULATION) The size of the primary lines between the meter box
and the transmitter is extremely important. If they are too small, bad regula-
tion will exist. In some instances the power line has bad regulation too. This

C
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may be caused by a too small pole transformer, overload of {the power lines in
the e¢ntive neighborhood, or insufficient line capr~iiy batween the pole trans.
former and the transmitter building. In some instances voltage regulators,

if employed, musti be inspected for good wave form and good regulation. The
best way to check regulation is to check the primary line voltage when the
transmitter is not modulating. Then modulate the transmitter with a constant
tone to 100% and note the change, if any, in the primary voltage between zero
and full modulation. If the change was substantial, then investigate the reason
and correct it.

9

14, SHORT TUBE LIFE, It is usually not the fault of the tubes. Instead, it is caused by overloading the tubes,
See Paragraphs 1 and 2 on Efficiency.

15. POOR QUALITY. The reasons for poor transmission quality could be many as between the microphone or
transcription turntable and the transmitter there are many items of equipment. In a listening test, it
would seem foolish to even suggest that a poor stylus on a transcription turntable could be the cause but
as we are discussing elementary things, let’s check it. Every staticn must take proof of performance
measurements. Proof of performance equipment should be owned by each radio station as it is difficult
to keep a radio station in top performance through the years without one. With this equipment, each major
equipment item may be checked for frequency response, noise and distortion, to determine good or bad
quality where it exists. The Gates SA 131 proof of performance package, listed in all Gates catalogs and

selling for undax § 700,00, is an exczilc it ivve

~t
RN

These items could cause poor quality:

A poor microphone, don't forget those that are dropped on the floor
are seldom reported.

Radio frequency leakage or a small amount of RF getting into other
equipment such as the limiting amplifier, audio cables, and the speech
input equipment, which can be corrected by proper grounding and shielding.

Lack of grounding in important places of the system and in some instances
actually use of too many grounds. The common ground is usually preferred
to grounding both ends of audio cables and other similar shielded circuits.

The use of too small a ground. Cabinets of equipment, speech input consoles,
etc., should be grounded with copper strap, particularly if they are closely
associated with the transmitter.

Do not run R¥ cables, such as frequency and modulation monitor cables, in
the same conduit as audio cables,

Do not run a high level audio circuit in the same conduit or cable package as
a low level circuit. For example, do not run a loudspeaker line in the same
cable package as a microphone. )

Watch overloading. Most equipment is rated for minimum input and maximum
output levels. Do not exceed these. Sometimes they are exceeded unknowingly,
so check again.

Review any short-cuts or throwing of precaution to the wind that might have
existed in trying to get the equipment on the air fast. The answer here, of
course, is don't take short-cuts.

l6. PREVENTIVE MAINTENANCE. Few of us would fly in commercial airplanes if we felt that planes were
not carefully checked and subject to a most rigid regular maintenance program. We even check our auto-
mobile tires before taking a long trip. The wife cleans to prevent moths, In broadcasting equipment,
preventive maintenance is mandatory. Most offages can be eliminated before they happen by maintaining
a regular weekly maintenance program, which should take from two to six hours a week, depending upon
the size of the station. This maintenance program should include:

Complete cleaning. Dirtis the first cause of all trouble.

Clean air filters as heat is the number i{wo cause of all problems.

With the advent of unattended operation, commonly known as remote
control, often the locked building has also locked out regular maintenance.
Keep the transmitter and its associated building as clean as if you were
in it 18 hours a day. Keep windows closed in the summer months and
provide ventilation by filtered suction and exhaust fans.

Air exhaust. Exhausting hot air is vitally important as cool air is a
trouble-free transmitter and long lasting tubes.
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Tube checking. Check tubes at least monthly and it is just as easy to

do it cach weelk during the periodic maintenance program. Certain tubes
will becorme gaseous if lefi on the spare tube shelf too long. This type of
tube should be rotated into the transmitter to prevent an emergency change
to the spare tube, only to find it blowing cut becauss of a gaseous condiiion,

P

Oiling., If the trausmnitier has blowere, cil them as required, but do not
over -oil, Some itypes of turatables requive oiling the muteors.

Relay contacts. Buwvnish the contacts with an approved buranishing tool.
This should be done about every six to eight weeks.

Other preventive ideas. Clean rnixing attenuators if they are not the sealed
type, with carbon tetrachloride, about once monthly. Every station should
have a simall suction {ype clesner. Even your wife’s Hocver with the suction
attachments will de an excellent job of pulling dust from the inside of the
hard to get corners of a transmitter. Take a leaf from the Navy book which
says everything must at all times be sparkling clean or what is know as ship-
shape.

17, 208QUATE TS Ui
Do not be ashamed to tell
seving money and not spen

i
C
" ;
ot
5

Ty o oy P ST PIRes e e e . A - NP |
L0 1aVe a MalnilCullive prugzainiag, Coriiain L.:Ll.;;u.i Cye

- Manager about this because he will recog
g money. As a min

I

ze that propes
murs, you should have this cquipment:

Dummy antenna (frequently supplied in Gates transmitters).

Proof of performance equipment, which includes an audic oscillator,
distortion ineter, gain set, and RT pickup coil cxr rzctifier, known as
the Gates SA 131 proof of performance package.

A good grade of voltohmmeter.

A spare antenna cuvrent meter.

An inexpensive oscilloscope.

All of the above will cost less than $1000.00 and will pay for itself many times through the years.

18, THE CHIEF ENGINEER. He has the job of keeping everybody happy — listeners, Manager, and stock
When trouble comes, he is under pressure. He will do his best to correct the problem as fast as he
It is well to remember that electronic equipment has many circuits and many avenues of travel. Wi
problems are known, the solution is usually quick. Where the problermn must be found, the soluticn will
take time. It is well to remember that if equipment did not need maintenance, it would not need a Chief
Engineer. The greatest service he renders is the insistence on a regular preventive maintenancsz pro-
gram, which he knows wiil prevent most problems. If the unusual problern does arvive, causing an cut-
age, everyone in the broadcasting should be understanding and tolerant as the problem can be solved
quickest by not breathing over the Chief Engineer s shoulder.

19. GATES ASSISTANCE TO HELP. Gates sincerely believes thai the best type of assistance it can render 2
the technical personnel in the radio broadcasting industry is in providing full cooperation, day or night, in
solving any problem no matter how small. Gates technical people recognize that sometimes the biggest
problem is solved in the most simple manner. This is part of electronics and never is fun poked at a
simple solution because this is the happiest kind. It is only by asking questions of any calibre, simple
or complex, of Gates people and mutually working together that the finest degree of broadcast program-
ming is possible in your broadcasting station and the industry.

Service avénues. Unless the problem is of an emergency nature, Gates suggests that you write to the
Gates Service Department about problems that you are experiencing. If you have a problem that can not
wait, call the Gates Service Department during daylight hours at Areca Code 217, 222-8202. Gates day-
light hours are from 8 A.M. to 5 P.M., Monday thru Friday, Central Standard Time or Ceniral Daylight

Time, depending upon the period of the year. Gates nighitime service can be obtained by calling Area
Code 217, 222-8202.

GATES RADIO COMPANY - QUINCY, ILLINOIS

A DIVISION OF HARRIS-INTERTYPE CORPORATION
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