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WARRANTY 

Seller warrants new equipment manufactured by Gates Radio Company against defects in material or work­

manship at the time for delivery thereof, that develop under normal use within a period of one year (6 months 

on moving .parts) from the date of shipment, of which Purchaser gives Seller prompt written notice. Other 

manufacturers' equipment, if any, including electron tubes, and towers shall carry only such manufacturers' 

standard warranty. 

Seller's sole responsbility for any breach of the foregoing provision of this contract, .with respect to any 

equipment or parts not conforming to the warranty or the description herein contained, is at its option, (a) to 

repair or replace such equipment or parts upon the return thereof f.o.b. Seller's factory within the period 

aforesaid, or (b) to accept the return thereof f.o.b. Purchaser's point of installation, whereupon Seller shall 

either ( 1) issue a credit to Purchaser's account hereunder in an amount equa! to an equitable portion of the 

total contract price, without interest, or (2) if the total contract price has been paid, refund to Purchaser an. 

equitable portion thereof, without interest. 

If the Equipment is described as used, it is sold as is and where is. If the contract covers equipment not 

owned by Seller at this date it is sold subject to Seller's acquisition of possession and title. ' 

Seller assumes no responsibility for design characteristics of special equipment manutactured to specifications 

supplied by or on behalf of Purchaser. 

Seller shal l not be liable for any expense whether for repairs, replacements, material, service or otherwii,e, 

incurred by Pwchaser or modifications made by Purchaser to the Equipment without prior wr itten consent 

of Seller. 

EXCEPT AS SET FORTH HEREIN, ANO EXCEPT AS TO TITLE, THERE ARE NO WARRANTIES, CR 

ANY AFFI RMATIONS OF FACT OR PROMISES BY SELLER, WITH REFERENCE TO THE EQUIPMENT, 

OR TO MERCHANTABILITY, INFRINGEMENT, OR OTHERWISE, WHICH EXTEND BEYOND THE DE­

SCRIPT ION OF T HE EQUIPMENT ON THE FACE HEREOF. 

RETURNS AND EXCHANGES 

Do not return any merchandise without our written approval and Return Authorization. We will proviJ, 
special shipping instructions and a code number that will assure proper handling and prompt issuance of 

credit. Please furnish complete details as to circumstances and reasons when requesting return of mer• 

chandise. Custom built equipment or merchandise specially ordered for you is not returnable. Where retu n 

is at the request of, or for the convenience of the customer, a restocking fee of 15% will be charged. All 

returned merchandise must be sent freight prepaid and properly insured by the customer. When writing ta 

Gates Radio Company about your order, it will be helpful if you specify the Gates Factory Order Numbef' 

or Invoice Number. 

WARRANTY ADJUSTMENTS 

In the event of equipment failure during the warranty period, replacement or repair parts may be provided 

in accordance with the provisions ot the Gates Warranty. In most cases you will be required to return the 

defective merchandise or part to Gates f.o.b. Quincy, Illinois for replacement or repair. Cost of repaif 

parts or replacement merchandise will be billed to your account at the time of shipment and compensatinq 

credit w ill be issued to offset the charge when the defective items are returned. 

MODIFICATIONS 

Gates reserves the right to modify the design and specifications of the equipment shown in this catalog 

without notice or to withdraw any item from sale provided, however, that any modifications shall not nd­

versely affect the performance of the equipment so modified. 

\ 
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,. 
GATES ' BC- lJ, 1000 WATT BROADCAST TRANSMITTER 

The Gates ' BC-lJ Broadcast transmitter is .a completely self­
contained 1000 watt AM unit, designed for broadcast service within 
the frequency range of 1600 Kc to 540 Kc. 

-- IB-888- 0382 001 
June 27► 1955 

-

~ates Radj~,. 
Quiney1 Illinois 
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MODULATION TRANSFORMER INSTRUCTIONS 

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

The modulat1on transformer employed in this transmitter 
may be of a type which will indicate m1equal resistance 
in the primary windings • .An ohmmeter check of the wind­
ings may indicate that the transformer is defective ; 
whereas in r eality, 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 trans.fo1:mer is oper­
ating norm.a.1.l.y, then these voltages should be approximately 
equal . 

-
Gates Radio Company 
Quincy, Illinois 
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ADDENDA SHEET 
· BC-1J/BC-500K/BC-250L BROADCAST TRANSMITTERS 

The stability of the crystals ·used t o control the frequency of these . 
transmitters is affected greatly by the air-gap adjustment . The air­
gap should be adjusted as follows: 

"The screw s hould be turned counter-clockwise until the top electrode 
rests on the crystal, causing it to stop oscillating . Then turn the 
screw clockwise approximately 1/8 of a turn which will make an air 
gap of approximately . 003 of an inch and the screw slot will then 
point to the mark on the oven" . 

2/13/57 Gates Radio Cempany 
Quincy, lllin-Ois 
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li.DD.i3:ND.:.. SHEET 

INST .. i.LL..:,.TION INSTRUCTIONS FOR R._iill\lQTE CONTROL IN G:,.TES 
TR.,.H8r'iITTERS BC- lJ, BC- 500K and BC - 250L 

M- 4703 Rheostat 

Refer to drawing B- 13417 RDC- 10 Re.mote Equipment 

Ref er to drawing B- 13275 RCM- 20 Remote Equipment 

The Rheostat 4ssembly can be conveniently mounted on the cabinet 
base , right front, near the filament and plate contactors. 
Tapped 8- 32 holes have been provided for machine screw mounting . 
Using Packard high voltage cable or equivalent , run the two 
r heostat leads upward through an available hole in the modulator 
deck to the modulation reactor . Disconnect from the modulation 
reactor high voltage lead which runs from modulation reactor 
t erminal " B11 upward to the R. F • .tunplifier Deck. Connect one 
of the rheostat leads to the end of the lead removed , and the 
other rheostat lead to modulation reactor terminal "B". Set 
t he t r ansmitter ' s existing plate rheostat to maxi mum voltage 
position (minimum resistance) . 

Plate Voltage Extension Kit M-4219 

R~l' t::.L· Lo R1::rao"l,~ Couli.L'Ol In::; tructio.n Book - drawing C- l 9233 -
Figure 1 . 

Tapped 10- 32 holes have been provided adjacent t o the f i ltar 
c omponents for machine screw mounting of the M- 4719 Ki t . Using 
Packard cable or a high voltage eqtii valent connect the I'f- 4719 
11RV" terminal to the remote rheostat terminal furthermost from 
the power supply. Do not connect to the rheost at terminal which 
goes to modulation reac tor terminal 11 B11

• Connect M- 4719 kit 
t erminal "G" to a good ground point wi thin the transmitter. 

Plate Current Extension Kit M:~4220 

Ref er to Remote Control Instruction Book - drawi ng C-19233 -
Figur e 3. 

Tapped 10- 32 holes hav e been provided on the cabi net base for 
mounting the 11-4720 kit - right side of cabinet - near the front 
extremity of the cable entranc~ output . The kit is connected at 
the ground end of the P.A. cathode cir cuit. Remov e the jumper 
that connects ter~inal #4 of P.A. overl oad r elay , E5 to terminal 
#4 of relay E4. Do not remove the lead connected from #4 of E4 
to ground , The 11 G11 terminal of the two- terminal strip of kit 
M- 4720 should ba connected to a good ground point within the 
transmitter. Connect the other terminal to tr3.nsmi tter P . ,L 
overload relay E5 t0rmin~l #4. 

1/12/ 56 Gates Radi o Company 
1ctuincy , I llinois 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

11,
,. 

Q
 

T
R

A
N

S
M

IT
T

E
R

 
T

B
·f

 

3
'i

 

31
 

3o
· 

?.
.S

Q
 

-
-
,
 

' 

0 
n 

:A
-1

1
4

0
4

 

R
C

M
-2

0
 

T
B

·2
 

R
D

C
· 1

0 
T

B
·2

 

52
...

., 
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-
~
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
0

 
32

. 

~
-,

-s
~

~
--

--
--

--
--

--
--

-2
9

-0
 

ss
':'

 -
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-;;<

p 
2

8
°
 

2
7

°
 

R
tM

O
V

E:
 

JU
M

P
E

R
 

B
l::

T
W

E
E

>
J 

'2.
C.

 -
3'

2.
 

l'
-.

 I : 
. 

I 

L _
_ L

_<J
J F

O
R

 
N

O
R

M
A

L 
L

O
C

A
L

 

O
PE

R
A

T\
01

'1
 

O
F 

T
R

A
N

S
M

\T
T

E
R

 
A

D
O

 
S

W
IT

C
H

 
A

S
 

S
H

O
W

N
 

R
M

T
. 

C
O

~
rT

R
O

L
 

\N
S

T
A

L
L

A
T

IO
N

 
\N

S
T

R
U

C
.T

IO
N

S
 

B
C

 1
J 

• 
M

4
~

1
5

 )
 B

C
 '2

.5
0 

L
· 
M

5
1

4
i)

 B
C

50
0

K
·M

5
1S

7 

-I 
JI

N
. 

~
 

U
N

L
IS

S 
O

T
M

II
W

IS
I 

S
P

IC
lf

ll
D

, 
A

ll
 T

O
lH

A
N

a
s 

,
.
.
 G

A
T

H
 

--
~

~
~

--
--

--
--

--
--

-+
' r 

s
n

c
 o

sM
10

2.
 

D
I.

 IY
1i

!!
~,

t:
:,.

 
I 

a
t.

 I
Y

 
1 

•N
o

. 
A

P
L 
IV

 C.
 
-
-
-
-
-
-
-
-
-
-
-
-
1

 
D

IA
W

IH
G

 H
U

M
JI

I 
I D

A
TI

 /
•U

 
·S

S:
 

D
A

TI
 

D
A

TI
 

. 

M
l\

 

A
-l

 1
4

-0
4

 
G

AT
ES

 
RA

DI
O

 
C

O
M

PA
N

Y
 

Q
U

IN
C

Y
, 

IW
N

O
IS

 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

ADDEND .. '.. SHEET 

ATTENTION INST:~L:~TION ENGINK!!!H 

The high voltage meter multiplier , R3, and its' associated 
mounting assembly have been removed for shipping. These 
parts are securely wrapped and placed in box and shipped 
with the Radio Frequency Deck . The installation of this 
meter multiplier can be easily accomplished by following 
the information contained on various t ags tied to the 
connecting wires . The multiplier mounting assembly bol ts 
to the underside of the R. F . deck near the left edge as the 
deck is viewed from the rear . The approximate location 
has been stencilled with the nomenclature "R3" . 

D. C. resistance measurements taken on the modulation 
t r ansformer T6, Go..tes Drawing jJ1-10464E . 

Center tap to one side of primary, approximately 35 ohms. 

Co.r..tar tap ~..,o oth~r side of primary , appro~~mately 100 ohms . 

Secondary winding approximately 168 ohms . 

Fr equency Monitor Connection 

On some frequencies and with certain coax lengths the tuning 
of the first IP.b. plate coil may be effected , A suitable cethod 
i s to use a small mica capacitor ( . 0001 or . 0002 mfd.) i n series 
wi th the TB3-6 terminal and the center (hot) conductors of the 
coax. Normo..l first IPA tuning will resu.1:t; ·with· adequate--·R.F. ~ a vailable at the frequ~ncy monitor . 

. Jul y 14 , 1955 Ga t es Radio Company 
Quincy , Illinois 

wigfi
Stolen 2 Line Transparent
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BC-1J/BC-500K/BC-250L ,iDDEND.:i. SHEET 

There has been added to the Twin Drive i~udio Deck a small 
variable condenser (C61) located on the top of the chassis, near 
the input audio tube, v9. This condenser is used as a phase 
corrector and is very usefu.J. for mimimizing high frequency 
distortion. 

Adjusting Procedure -

The noise and distortion can be brought down to IIU.nimum 
readings by following this procedure during test. Set the 
modulator bias controls (R66 & R67) so that each modulator 
is drawing its correct static plate current . 

BC-lJ - 40 ma per tube, 80 ma total. 
BC-500K - 30 ma per tube , 60 ma total. 
BC-250L - 30 ma per tube, 60 ma total. 

Now with 50 cycle audio input check the distortion. Adjust 
for minimum distortion by use of cathode balance control R41. 
This control is on left front corner of "Twin Drive" audio 
deck as transmitter is viewed from the back. 

~t this point modulate the transmitter with 7500 cy0le audio 
input and check distoI·tion. ..\.djust the small condenser (C61) 
also located on the "Twin Drive" audio deck at the front right 
hand cor.D.e.r oi ·c:Oe dack. when transmitter is viewed from t:he 
r ear, to a position which gives lowest distortion reading at 
this 7500 cycle audio input . 

Now go back to 1000 cycles, modulate the transmitter to correct 
l evels and measure noise. Both noise and distortion readings 
taken under these test conditions should be satisfactory. 

September 29, 1955 

-
Gates Radio Company 
Qui ncy, Illinois 
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SECTION I - ELECTRICAL SPECIFICATIONS 

1~ Power output, 1000 watts. The BC-lJ can be operated at 1100 watts 
outP,ut, if necessary, to overcome losses in transmission lines 
and/or phasing equipment. On special order this transmitter can 
be adapted for quick change to 500 watts output . 

2~ Frequency range - 1600 Kc to.540 Keo 

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

4. Input power - Transmitter draws from 3200 to 4500 watts depending· 
upon percentage of modulation. 

5 . Frequency stability - l5 cycles . 

6. Type of modulation - Class "B", high level , modulation ·capabi'iity-
100%. 

7. Audio input impedance - 150/250/600 ohms . 

~ Audio input level (100% modulation) /10 DBM , t2 DBM. 

9. Audio r esponse - 30 to 10,000 cycles, tl-1/2 DB. 

10. Distortion - 3% or less , 50 ·cycl es to 7500 cycl..es measured at-.901 
modulation . 

, lL ..J».o,is e - Mi m 1 s-....60-DB--heJ.-Ow---100%--modulat--i on • 
I 

_}.2...-Carrier Shift - 4% or less, 9- 100% Modulation . 

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

14. Tubes Usoo - One 6AG7 Oscillator 
One 6AG7, 1st 1PA . 
.Two.,_833-.A.,_E_owbr_AinpJifie.r._ 
Two 6146 1 s, 2n1 IPA 
Two 6SN7, 1st iuctio and Phase mverters 
Four 1622, Audio Driver Tubes · 
Two 833A, Modulators 
Two S008's , High Voltage Rectifiers 
Two 5R4GY, Intermediate Voltage Rectifier 
One 5R4GY, Low Voltage Rectifier 
One 5R4GY, Bias Rectifier 
One 6AQ5, Clamper Tube 
One 0B2, Voltage Regulator 

14~ All frequency determining components (except crystal and oven; 
are included in the R.F . sectio~ of the transmitter. 

6/27/55 -1- BC-lJ Xmtr ., 
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SECTION II - MECHANICAL DESCRIPTION 

1. Overall dimension - 78" high , 42" wide and 30" deep . No space required for door swing , as rear door is of slip-on type . 

2. Floor spaee - 8. 7 square feet . 

3. Weight unpacked - $16 pounds . 

4. For shipping, the RF deck and the Modulator deck have been removed, 
along with certain other components such as modulation tram~foir.1er, 
modulation reactor , power transformer and filter chokes. ' 

SECTION III - INSTALLATION 

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

1. Check all packing list~ for materials . 

2 , Read this instruction book completely before attempting to 
set uo the equipment . 

3. Have the transmitter location clean so that the various partc 
c~.n 'be sa.fel~, placed cut of harr.i5 way w111:::11 they are unoacked o 

4. I t is preferable to have a mounting base , in place, upon which 
the transmitter can be set . This base can be made out of 2 x 4 l umber , preferably painted black . See Gates ' Drawing A-10349, a part of this instruction book~ This base should be lagged 
to the fl~or , and measures t aken to make sure the _t-0p side of 
the f r ame i s perfectly level . This will give~ good solid, 
l evel base upon which the transmitter can s~t~ 

5, _llee· heavy primary wire from the switc~/xto the AC input 
t er minals on the .t.r-ansmil.-t.e.i:.._ Numbez- four or six wire will 

.. ~ e- VeX"J ,mi to.b~.-· 

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

7. Do a good job of installing- the equipment . Time spent in 
making your installation as good electrically and mechanicall: as oossible will pay off in the future , You will have less 
l oss of valuable air time if this idea is foll owed to the 
best of the installation engineers ability. 

8 . Acquaint yourself vii. th this equimnent by studying thi s in-­
st ruction book and all of the schematics herein . 

6/2?/55 - 2- BC-lJ Xrntr. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

-

• 

SECTION IV - BC-lJ TRANSIITTTER . DETAILS 

For shi~ping- purposes, the following has been r emoved -~rom the trans­
mitter. 

1. 

2. 

J. 
4. 

5. 

6. 

7. 

8. 

The Radio Frequency Deck 

The Modulator Deck. Taken off this deck has been the modula­
tion transformer, T6, and modulation reactor , 121. 

Main High Voltage Power !ransformer, Tll. 

Input Swinging Choke, 122 . 

Output Smoot·1ing Choke, 12.3. 

All Tubes and Crystals if supplied. 

Output Feedthru Insulator. 

Time Delay Relays , E7 and ES. 

The removed items have been sep~rately boxed to help insure safe de­
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 t~e various photographs that are pro­
vided as a part of this instruction book. 

The output feed~hn1 in~vlator that has been removed for packing , can 
aasily be reµla1,;t::u .i.u t.i1~ top of the cabinet . 'l'he coil, L15 (Modu­lation monitor pickup) and the two parasitic suppressor assemblies have also been removed and packed in a carton secured to the R.F. Deck. The copper tubing connection betwee~ coils L13 and 114 has been removed 
aRd secured to the R. F. deck. 

1 

The following information on th~ Gates ' BC-lJ trans~itter pertains to 
the general construction and op~ation of the unit . It is highly de­sirable to study the transmitter through its' various sections in 
order to completely understand ad comprehend its operation. 

t · - ,.,. "' - - ... - • 

:1~he-__.0sc; 1 l ator·· is an-~independent pnit mounted on the Radia.Yreqnency­deck at the rear (right side as transmitter is viewed from..J;,he.-rearro This oscillator circuit is the so~called grid-plate and the oscillator output circuit is electron coupled to the grid circuit. This gives 
good isolation to the crystal and\makes for very stable operation . The 

\
output of the 6AG7 oscillator tub~ drives the grid of the first IPA 
stage, another 6AG7. This stage is tuned. Provision is made for 

!adding this stage for low frequency operation, the condenser terminals re close to the second 6AG7. No padding is required from 1600 Kc to 
~proximately 850 Kc., from this frequency to 540 Kc a 270 mmfd . mica condenser is used . This condenser1 is furnished as a part of the trans-

-m~ter and will be found in a bag tied to the ground connection on t e oscillator unit . The oscillator cathode current, the 6AG7, 1st IPA ca hode current and the grid current to the parallel 6146's, are 
me~sured by the first three positions on the multi- meter switch,. l opated on the front control panel • . These positions are marked 

I 

6/27/55 -3- BC-lJ Xmtr. 
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Osc. plate , 1st IPA plate and 2nd IPA grid. For typ~cal ~eadingt 
obtained in these circui·ts refer to Gates DraWing A-10$-59, which is 
a part of t _his instruction bo.ok. 

The crystal ovens o~erate on 6.3 volts AC. This voltage is supplied 
by a small step-down transformer , Tl. The crystal holders supplied 
are of the va riable gap type. Be sure to ~ead the dir ections suoolied 
with each holder. Foll<n1 these ·directions to adjust the air gap which 
governs the freouency of operation. For very slight changes in fre­
quency, the variable condensers, CJ and C4 , can be used. These con­
densers are in shunt with the crystals and can vary the frequency 
from 5 to 10 cycles depending on fundamental frequency. Also, at the 
rear of the oscillator unit is a variable control (Rl3) which varies 
the screen voltage of the 1st IPA, 6AG7. This controls the output of 
this stage . For normal operation, the grid current to the parallel 
6146's should be from 2 to 4 ma. This figure can be obtained by ad­
justment of screen control, Rl3 . 

Provision has been made in tpe 1st IPA stage (6AG7} to supply voltage 
to operate any standard Frequency Monitor , such as the Gates ' M0-2$90, 
This output voltage is available at t erminal #6 on TBJ. A ground is 
conveniently located at terminal #7 . By connecting a suitable length 
of Co-ax cable to these terminals and the Frequency Moni"tor.1 The 
installation of the monitor is easily completed . 

The oscillator unit is supplied with 550 volts from the Internrediat--~ 
VoJ ta ~I?- Pm.v't:r S1..1ppl~r; lC'~ at ed. C!'l the T-fod'..llator Deck . This su~ply 
uses a pair of 5R4GY rectifieTs (Vl9 and V20}. 

The second-·IPA stage uses two 6146 ' s •perating in parall el, These 
tubes have appr oximately 550/600 volts applied to their plate~. Full 
protection is afforded these tubes by use of-a screen c lamper tube , 
the 6AQ5{V6}. The cathode current of the two 6146's will run between 
150 and 200 ma. depending upon frequency and loading. This current 

·•i-s"' indicated by the mult·t·-meter, when the sel ector switch 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 Xe.... to approximately 800 Kc . From 800 Kc to 540Kc. -~ . _,:.· .. _..,, . . ' ,.,. .... 
tuning condenser, C24. This padding condenser is suppliecr•·a·s-standard 

equipment on all transmitters . If the f~cquency of operation is such 
that C23 is not used, r emove both j umpers from the variable condenser, 
C24. Also~ take the jumpers off of C23• doing this will preclude any 
_p.o&e±bllity of accidental shorts . 

The 6146 RF driver will supply adequate drive to the parallel 833A 
tubes. The normal grid current, as indicated on the multi-meter, when 
selected, will run between 100 and 140 ma. 

_Neutralization of the power amplifi er i s accemplished by the "Rice" 
method, the out of phase voltage being obtained from the 6146 tank 
coil. There are several taps around the mid point on this coil (19), 
these taps allow neutralization adjust ment. 
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Jne plate of the neutralizing condenser, C26, has mounting slots 
provided which will enable the operator to slightly adjust this 
plate to change the spacing of the condenser. This condenser is 
norm~lly adjusted at the factory and should reauire no further 
attention . Neutralization can be further varied by means of the five 
taps mentioned above. 

The power ampl ifier uses two 833A operating in parallel. The output 
circuit is a combination ''pi" and "T11

, a circuit proved over the years 
as one which is flexible and al~o very effective in attenuation of 
undesirable harmonics. The coil and capacitor values as supplied in 
the transmitter are effective in loading this transmitter into a 50/70 
ohm load. 

The output circuit of the transmitter includes a pick-up coil (115) 
which supplies sufficient RF voltage to operate a modulation monitor, 
such as the Gates' M0-2639. This voltage is available at a terminal 
board located in the top of the cabinet . 

This amplifier is rather novel , in that no variable , air dielectric 
condensers are used for tuning . The tank circuit is tuned by a rolling 
contact inductor, 112 . This method of tuning is helpful in prevent­
ing arcs or f 1ash-overs that may occur in variable condensers, ex­
pecially if there is dust accumulation. 

The P.A. tank circuit includes two 250 mmfd . mica condensers, C3l and 
C32, connected in parallel. These condensers are used for frequencies 
of 1600 to approximately 850 Kc . 

For lower frequencies, 850 Kc to 540 Kc, another mica condenser, C33 , 
500 mmfd. must be paralleled with CJl and C32. This is shown on Gates ' 
schematic, E-25385, which is a part of this instruction book, and 
t uning chart A-10860 . 

The power amplifier plate current is read on P. A. plate meter, M4, a 
0-1 ampere meter. This current will generally run from 525 ma. to 
600 ma. depending upon the efficiency and the applied plate voltage. 
The normal plate voltage as read on Plate Voltmeter, M5 , will be arpuna· 
2500 volts. As mentioned previously, the P.A. Grid Current is indi­
cated on the multimeter will be 100 ma. to 140 ma.---depencttn~ 
,f.re.qu~cyJ tuning, etc . 

fwo P.A. tuning controls are l ocated on the R. F. deek front panel, 
toward the top. The Veeder Counter Control on the right tunes the 
powe~--amplifier plate coil, the counter control on the left adjusts 
~he l oadihg coil, L14. 

The modulator deck contains the complete audio system, the bias p0wer 
supply, 380 volt power supply and 600 volt power supply. 

The complete audio driver unit comprised of the audio input transforme~, 
the first audio stage..and phase inverters (6SN7 1 s) and audio driver 

· tubes (4 - 1622/5881 ) and the· a-udio---dFiver- transf~rmers is built up 
· as a complete unit. This chassis is so mounted, that by disconnecting 
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the innut wiring _f:rom-TB64 _T.B7;-and-,,W-it _can.. be removoo-for-­
scrvi.cin&J- iL.needed. 

·The output of this audio driver is connected to the grids of a ' pair 
of 833A modulators, Vl5 and Vl6 . Also, on this modulator deck is the 
modulation transformer, T6, modulation reactor, 121 , and coupling 
capacitor, C58. 

The first audio stage makes uee of two 6SN7 tubes (V9 and VlO) serving 
a dual purpose, first as a push-pull audio stage and also as phase 
inverters to drive the push-pull 11Twin Driveil audio driver- tubes;- V!l, 
Vl2 , Vl3 and v14 . 

A balance control, R41 is located on the left front top of the audio : 
driver chassis as viewed from the back. This control is in the cathode 
circuit of the two tubes in the input circuit . It is suggested that 
this control be used to adjust for lowest distortion at 7500 cyclesn If 
this is done , the balance will hold over the audio range . 

The filaments of these tubes are all energized from a 6 .3 vol t wind­
i ng on Filament Transformer, Tl O. This Transformer supplies the two 
833A modul ator tubes , as well as the 6SN7's and 1622 tubes . 

There are two separate feedback loops in the audio system. One makes 
use of se?ar ate tertiary windings on the driver transformers , T4 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 
to the input audio stage. This loop develops approximately 6 DB of 
feedback. By the uso of this feedback the distortion is kept at a 
l ow figure. The amount of int9rnal feedback varies as the modulator 
drive varies. - The above figures are based on average modulation or 
appx~·c1y 75%. 

' The modulators of the BC-lJ Transmitter are a pair of 833A , tubes 
operating as class 11 Bn audio am?lifiers . These tubes are driven by 
the "Twin Drive 11 audio drivers, the four 1622/5881 tubes . The modu­
l ators arc biased by a separate· power -supply, the bias voltage is ad­
justable from the front of the modulator deck panel. These controls 
are R66 and R67. 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--ap.proximately_ 315-500 ma • . depending on the percentage. of-_:-_modula-tJ.,oo.. 
Toe modulat-ors are protected by ovcrload·relay, E4; located on the 
r elay 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 
wil l allow unavoidable over modulation peaks to occasional ly go through 
and not cut of f the transmitter • 

. 
Tha relay panel is located on the right s i de of the transmit ter busa , 
when viewed f r om the rear. On this rel ay panel are mounted the fol low­
ing relays : 

6/28/55 

( a ) Relay El , fi l ament contactor. 

(b) Relay E2 , plate contactor. 
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( c )- Relay EJ, master relay 1-,e 
(d ) Relay E4, modulator overload / ~ ~ 
(e ) Relay E5, P.A. overload ~ 

(f) Relay E6, P.A. Grid undercurrent 

(g) Relay E7, Time delay relay 

Relay El, the filament contactor·, when energized by depressing the 
filament start switch located on the front panel, . causes all of the 
filaments in the transmitter to be heated. Also, at the same time 
the modulator and audio driver bias supply has become operative , 
putting correct operating bias on these tubes. At this same time, 
the time delay relay, E7 , is also heating and at the end of its' heat 
cycle, its Normally Open Contacts are closed . Simultaneously the 
Intermediate voltage time delay relay, E8, is heating and after its 
operating cycle of from 5 to 10 seconds has passed , 380 volts D. C. 
is applied to the four audio driver tubes and approximately 550/600 
volts is applied to the pair of 6146 RF driver tubes. This inter­
mediate voltage supply is adequately protected by a door interlock 
S8 which operates in the primary of the intermediate plate transformer, 
T7·. If the back door is off, door interlocks, S6 and S8 mentioned 
above , will make it impossible to apply high DC voltage of any sort 
tot he transmitter (remember that aoproximately 100 volts of bias is 
?n and in operation within the transmitter whenever the filaments 
are lighted). If door interlock switch, S6, is closed it will be 
possible to apply hieh voltage to the transmitter. This is accc~plishcd 
be depressing the plate start switch , located on the front contr ol panelo 
When this plate start switch is depressed, the coil of relay , E2 , the 
plate relay, is energized applying pri ir.ary power to high voltage plate 
transformer , Tll, in the transmitter. 

Also , on the r elay panel are two overload relays, modulator overload 
E4 and P. A. overload , E5 . These relays are in the filament center 
tap return. By means of shunt resistance across the coils of these 
r elays their tripping point is adjusted for satisfactory operation . 
Both relays , E4 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 stat.ion.~neinee~_t.o. 
suit .. hi.s.. requir.ement.s, . .as-deslred.. ·----

. Of interest also , is rel ay , E6, the P.A. grid undercurrent relay. 
This relay closes when rectified grid current flows through i t , as 
l ong as there is sufficient drive the relay will be closed, If for 
any reason, the grid excitation fails, this relay will de.energize 
and cause the plate relay, E2, to open up , thus removing high voltage­
pl ate po~er from the transmitter . · 

The Gates ' BC- l J incorporates four D.C. power supplies . The 3$0 volt 
supply , using one 5R4GY rectifier (Vl8} supplies plate and screen vol­
-tage to the audio input stage and audio driver stage. This supply 
becomes operative when the f'il . start button is depressed, After the 
~ime delay relay EB has closed and if the door interlock SS is also 
closed . This supply has its high voltage ~rinding as a part of T7, its 
filament voltage is derived from a winding on transformer, T$ . 
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..;,.9 filter --system for"t his~ 1-ow-vol.tage-supply- is made up crf -choke, 119 ,,_ 
and filt er condenser , C56. 

The 600 volt supply uses two 5R4GY tubes (with paralleled plates ) in 
a full wave rectifi~r, Vl9 and V20 . This supply furnishes plate and 
screen power f or the oscillator , first IPA and two 6146 R. F. driver 
tubes , This supply also becomes operative when the fil . start button 
on the control panel of the transmitter is depressed . Assuming that 
time delay r el ay , EB and door interlock S8 are clo~ed. This supply 
has its high voltar.c winding as a part of T7, the filaments of the two 
5R4GY r ectifiers are ener gized by filament transformer, TS , The filter 
system for this intermediate plate supply is made up of choke , 120, and 
filter condenser, C57, 

The main high voltage power supply delivers 2500 volts for plate poten­
t ial on the P .A . tubes , V7 and VB, and modulator tubes , Vl5 and Vl6. 
This supply uses a pair of $00$ r ectifier tubes (V21 and V22) energized 
by a l arge plate transformer , Tll . The fil aments of the $008 tubes are 
heated by rectifier filament transformer, Tl2. The filt er is made up 
of input swinging choke , 122 , output smoothing choke , 123 , and filt er 
condensers , C59 and C60. 

The BC-lJ Transmitter mak es use of a top-of-cabinet ventilation f an . 
This fan oper ates whenever the P.A. plate cont actor is e~ergized and 

power is being applied to the transmitter , 

GENERAL INFORMATION 

For shipping purposes : the Radio Frequency DP.~k and t},P. Audio Modulator 
Dc:k hc.vc bc6n rzmov€..d, as havG S,;;Vc1·al of tl,1:.: lc1.L•g~ i:..nrnsformers and 
chokes . The units and their location can quiekly be r ecognized by re­
ferring to the various photographs that are a part of thts Instruction 
Book . Check these items against your packing list. If all have not be~n 
r eceived , first note if the packing list shows a back order. If not , .' 
then not e to see if the shipping waybill shows a shortage . Each ship­
ment is carefully checked against the packing list 1 In oase of a short ­
age, notify both Gates Radio Conpany and the delivering tarrier at once. 
Remove all wooden supports that are used ~o brace cabinet . during shipmen1 

• I I ,· 

;
Vhen installing the P. A. deck and the Modulator deck, b~ sure tc use the 
~pplied to .bolt . ..t..haSl;}-~eeks.-.se.cur ely .to the na~inet supports • . ; 
her e are four mounting hole·s, · one at each corner, in the bottom flange~ 

of the decks . There are also mounting holes in the top of each panel , 
bolts should be used to hold yhese panels to the cabinet flange . The~e 
fa~t enings make for cabinet .r'i gidity and a l so ground the two decks . 
~'Uitable hardware is su9plied to mount the decks and other components 
securely within the cabinst . This hardware will · bc found in a bag 
s ecurely tied wit hin the Transmitt er cabinet • ., · 

. Check all r el ays for correct free movement . Be sure the cord and 
packing that was used to hold the r elays whil e in shipment has been re­
moved. The r emoved units can b~ quickly r epl a ced by looking at the 
photographs . The external connections are few and these are easily 
made to the BC- lJ Transmitter . The 230 volt , 50/60 cycle , A.C. cntars 
the base of the cabinet through a slotted opening located in front of 
the i elay panel assembly . The t~o primary wires connect to terminals 
24 and 25 on relay pt'.lnel . The modulation monitor connects to a ter­
minal board loca ted in right top of ~abinet as viewed f rom back , The 
fr equency monitor i s connected to t erminals 6 and 7 on TB3 , 6 being 
hot terminal and 7 gr ound . 

,,... 
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The RF output terminal of the transmitter is located at the top of 
the transmitter toward the left front as viewed from the front . A 
ground stud is provided close to the output insulator for grounding 
the transmission line. This ground also carries on down to the R. F. 
section , At the base 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 con­
nections solid and preferably brazed together . It is wise to bond all 
fliectrical conduits, metal frame work of buildings, etc . to the com-

' mon ground system. Less trouble.will be had in years to come if this 
suggestion is followed , as aging of the ground system will cause no 
trouble, if it is installed well . 

SECTION V - INITIAL TUNE- UP OF GATES ' BC-lJ 

Before proceeding with the initial tune-up of this transmitter , let 
us recheck the necessary thin~s to be done , before any voltage i s 
apµlied to the transmitter . Briefly check the following list . 

(a ) 

( b) 

( c ) 

( d ) 

( e ) 

Prooer l ine vol tage to terminals 24 and 25 on r el ay panel . 
This should be 230 volts , 50/60 cycles. 

Proper l ocation of all tubes in sockets. These tube l oca­
tions can be checked by reference to the stencilling on the 
unit and to this instruction book . 

Check to see that all tie- do~m twine and other shipping 
material has been removed from t,hA vci.'!"i0us ~o~pencr.ts , 
especially the relays . 

Recheck on all components that wer-e - instalLea-,.- Be sure they 
are conn~cted correctly. The parts have been tagged to help 
i n the correct installation . 

Go over th~ compl ete transmitter , checking the tightness ~f 
a l l nuts anq bolts , terminal board connections , etc , 

(f). Give all sold~red connection~ .a . brief l ooking.over . The 
~~~ment has '.passed several rigid in-sp-eetj.o_~-during:::f.~ 
course of: manufacture, but something could haveoeen ov~ .. 
looked that mi~ht give trouble in the future . 

(g ) 

(h) 

Make certain the\ transmitter and associated equi pment i s well 
gr ounded . \ 

( 

It is suggested that al l audio input wiring be shiel ded 
and pl aced in cond~it or wiring troughs , away f r om a ,e. 
wir ing. 

I 

( i ) Be sur e the crystal and oven assembl i es are i n their socke~8, 
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 FJ for continuity. 

( j ) All tubes should be in their correct sockets , all rel ays 
free , 
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• 

It is suggested at this point, that the transformer leads to the 
plates of the high voltago rectifiers, 8008's, V21 and V22, b& r emovec 
from these tubes. This will insure no high voltage D. C. being applied 
to the transmitter. 

Let us tune this transmitter to 1400 Kc. The crystals should be 
for 1400 Kc operation , the ovens should be heating. Remove plate caps 
from high voltage rectifiers , V?l and V22. Short out door interlocks, 
S6 and S8. 

Depress fil ament start button on front control panel. This will cause 
filament relay, El , to energize which lights all filaments and causes 
the bias suoply to produce bias voltage. This bias voltage should be 
approximately 100 volts and can be measured as follows. Turn the bias 
controls, R66 and R67, fully counter-clockwise. This puts maximum 
bias voltage on the 833A modulators. By use of a good D. C. voltmeter 
this voltage can be measured from grid of modulator tube Vl5 to ground, 
This will be approximately 100 volts. At this time , the fixed bias 
on the four aiQ.- driver tubes can be checked. Measuring, 

rom terminal 3 on TB6 to ground , a voltage of approximately 21 volts 
sn _ . e voltage will e negative on the gri s of the 
mooUlatCJrs anaon the terminal board. Adjust 1st IPA screen control 
on r ear of oscillator unit to maximum clockwise rotation. When the 
filament button was depressed and all filaments energized, the inter­
mediate voltage time delay relay , EB , also becomes actuated and after 
a short interval of time (5 to 10 seconds) the intermediate voltages 
t·rnre_ applied to the audio inp~t c.:i.d d:::-ivor t.-..b~G and the oscillator·, 
1st IPA and lnd lPA stages . 

\ 

Move around in front of the transmitter a~d tune up . First set Multi­
meter switch on oscillator plate , multimeter shoul d read approximately 
6 to 8 ma oscillator cathode current , change multimeter switch to 1st 
IPA pla~e, then adjust 1st IPA control for minimum r eading (resoP.ancc) 
on mult:ilneter this will be approximately 8 to 20 ma depending upon set­
ting of 'screen control, Rl3. Note that on frequency of 1400 Kc no · 
padder cbndenser is r equir ed at Cl? . Se.e tuning chart A-10860. Now 
set multimeter switch to 2nd IPA olate. 

\ ' 
Adjust 2hd IPA tuning control to show minimum plate current on multi­
meter, Note-that on frequency crf 1400 Kc no padder condenser is re­
quired at C23. See tuning chart A-10860 . This current will read 
somewhere between 150 and 200 ma depending upon froquenoy of operation 
load1 etc . Now set multimeter switch to P. A. Grid, the multimeter 
shouJ.d indicate between 100 and 140 ma . grid current 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 
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"Oscillator Pl ate" - 6 to 8 ma . 

"1st IPA Plate" - 8 to 20 ma depends on adjustment of screen 
control Rl3 

11 2nd IPA Grid" - 2 to 4 ma (if this reading is too high, it can 
be reduced_ by adjusting the screen control RlJ , 
of the 1st IPA Amplifier) 

112nd IPA Plate" - 150 to 200 ma . 

"P.A. Grid11 - 100 to 140 ma , 

At this time the filament voltage should be checked, the meter , Ml , 
should r ead lOV. This actually measures the fil2ment voltage of the 
Power Amplifier Tubes, V? and VS. All filament primaries are con­
trolled by filament rheostat , R2, When the vol tage is adjusted to 
10 volts on the PA tubes , it is also adjusted simultaneously on all 
of the other filame nts wit hin .the transmitter . 

Shut down the Transmitter, 

Now we are r eady to check neutralization of the final power amplifiero 
Disconnect the transmission line from the transmitter , Perhaps this 
can be done c~3i cr by taking the l ~ad f~om coil 115 off of variable 
output coil 114, ~·rom the .frequency 'l'uning Chart we notice that tho 
~ower amplifier will use the two 250 mmfd. mica condensers in parallol~ 
(The 500 mmfd . mica t;Ondenser supplied with the transmitter i:s,-no~\ised 
on this frequency) . Also, note from the chart that 112 should have 
appr oxi mately 19 turns for frequency of 1400 Kc , 

Connect the correct loading condensers C34 and C36 into the output 
circuit as shown on the tuning chart for frequency of 1400 Kc , tor 
1400 Kc , C34 a . 003 mica is used, as is C36 another . 003 mica . C34 
ts input load condenser and CJ6 is output load .capacitor. C35 and 
G37 a r e not used on this frequency . Sume sort of RF indicator must 
be coupled up to the power ampl ifier tuning coil . This can be a 
neo n bulb mounted on a long rod of bakelite , or a flash l amp 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 coil is tuned through r esonance. 
If an indication is shown when amplifier is tuned to resonance , the 
amplifier is out of neutralization . The amplifier is neutralized 
by the so- called "Rice" method , that of feeding out - of- phase voltage 
back to the pl ate from the input grid circuit . This 
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ne~~ralizing voltage can be varied by adjusting the-center-ta-p-on the 

1lF driver plate coil 19. There are several taps on this ¢oil adjacent 

to the electrical center and neutralization can be accomplished by 
the use of one. If not, de- energize the transmitter, then put the lead 

on the center tap of coil 19 and adjust the right hand (as viewed 
from rear) plate of the neutralizing condenser , C26. This plate has 

its mounting flange slotted , making possible a slight adjustment of 

t ~e S?acing of C26 . Some setting of this olate will be found which 

cp.uses the power amplifier to become neutralized when one of the 
5, taps on 19 is used. \/hen the resonance tuning point of the power 

a~plifier can be passed through without an indication on the neon bul.b 

or lamp, you can assume the P.A. is satisfactorily neutralized . 
Another good check i s to set the multimeter switch on P. A. grid, then 
watch this grid current while tuning 112 through resonance. If the 

P.A. grid current remains steady while the amplifier is tuned through 

resorjance it is satisfactotily neutralized. Remove any neutralizatj.on 

indicators . Take short off of door interlock switch~s S6 ~nc sa. 

Be sure the pl~te, voltages are off. 

Now place one high voltage lead on Q.!1_g 8008 rectifier. Al so replace 
the output wire from 115 back on output coil 114, Now apply high 
voltage by depressing Plate Start Button . Tune the Power Amplifier 

t ·o resonance . Adjust the loading until the plate current meter, !14, 

r ~ads approximately 200 ma . and the plate voltmet er reads about 900 
vol ts , 1/ith loading adjusted so that these figures are obtained, 
shut down the transmitter, be sure it is off , Place the other cap on 
the aecond 8008 rectifier . Agein st~rt uu th~ tranqmit~~r by apply­

ing plate voltage . Rapidly retune to resonanc~ . ~~1~n pro~~&ly tun~d 
t9e plate current will run approximately 500 to 550 ma . at 2,00 volts . 

!1.th this input the output should be 1000 watts. Efficiency of the 
C-lJ Transmitter will approximate 72 to 75%. The R. F. end of the 
ransmitter should be operating satisfactorily now. 

It will be remembered that previously we had turned the modulator 
bias controls completely counter-clockwise . This applied maximum 
bias to the two $))A modulator tubes . W~ will now adjust the modu-
ators . With the transmitter operating and producing power into the 

~ oad, adjust one bias control until its a~sociated-,nodulat~r tube· 
raws aporoximately 30 ma, as indicated on Modulator meter (M2). Now 

djust the second bias control until the modulator plate current as 
ndicatcd on M2 reads 60 ma . This is the normal operating condition . 

,he,neter readings on the transmitter should be somewhat close to 
those shown on "Typical Meter R..eadi ngs", .. a _c.hart _in this instruction 

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 ampl ifier. This is done by varying the P.A. pl ate rheostat, 

Rl, located on the front control panel . The P. A. voltage can be varied 
approximately 200 volts in this manner . 
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SECTTON' VI - GENERAL OPERATING PROCEDURE 

(a) The crystal ovens should have been heating for approximately 

four 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 F2 . 
There is a secondary fuse, FJ, also . This gives adequate protection 

to the oven heater power circuits. 

After the heaters have been heating for about four hours, the crystal 

frequencies should be adjusted to exact operating point . Normally 

thi s procedure is as follows. 

If the adjustments are being done at a completely new station , there 

will be no accurate way of adjusting the transmitter frequency . The 

transmitter will be checked for correct operating frequency by an ex­
ternal monitoring source . By this method one crystal can be brought 

to exact frequency . The first adjustment can be made by operation of 

the air gap . It is possible to set the frequency very close to zero 

cycles deviation by this adjustment. Then any slight adjustment can 

be acc omplished by varying the crystal shunt condensers, CJ and C4, 

After the number one crystal has been adjusted to zero deviation from 

the assigned frequency, then it would be wise t~ adjust the stations' 

frequency monitor to coincide with the checked #1 crystal. (Of course 

the fr equency monitor should be in ooeratic~ in so far as oven tempera­

ture io concerned , prE::fcrZ!~ly ~t least 48 h':'t!rs ) . OnC"'P- the :=;tat.i0ns 

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 to 

frequency by observing the frequency meter while making adjustments 

of the air gap of the number two crystalo 

For the station that has been on the air and has a calibrated frequency· 

monitor in ooeration , the station engineer can simply adjust the t~o 

new crystals to frequency by ohserving the already oper ating fre-

. 04ency monitor. · · ~:i_ 

(~ ) Modul ation Monitor connections . The BC-lJ transmitter has !a 

small pick-uo coil (Ll 5) connected between output loading coilr 114, 

and the ceramic feedthru insulator to be used for excitati on of a 

modulation monitor . The connections are made to a small barrier 
strip terminal board located in the top of the cabinet. The modula­

tion monitor should be connected to this t erminal board with a suit­

able length of cu-ax cable , similar to RG--62U o 

( c) Frequency monitor connections . The frequency monitor R, F. con•• 

nections are made to terminals 6 and 7 on TBJ. Number 6 is the ho~ 
side , number 7 the ground , The fr equency monitor can be connected to 

this terminal board by means of a suitable l ength of co-ax 03ble, such 
as RG-62U, A word of caution at this point . Be sure to terminate the 

co-ax on the frequency monitor, otherwise the open circuited co-~x 

could cause a loading effect on the 1st IPA stage w!1ich could cavsc 

~his stage not to tune . 

6/28/55 -13·· BC-lJ Xrntr . 
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SECTION VII , TYPICAL VOLTAGE CHARTS 
GATES' BC-lJ , BC-250L & DC- 500K 

(No signal in, measured with Simpson #260 Vol t-ohmmeter) 

First Audio (1/2 6SN7) V9, VlO 
Plate volts - 110 
Cathode volts - 3 
Filament volts - 6.3 A.C. 

Phase Inverter ( 1/2 6SN7) V9 , VlO 
Pl ate volts - 110 
Cathode volts 3. 5 
Fil ament volts 6 . 3 A.C. 

Audio Drivers, Vll, Vl2 , Vl3 , Vl4 · 
Plate volts - 360 
Screen volts - 270 
Gri d volts 20 
Filament volts 6 . 3 A. C. 

8 33A Modul ators ( BC-lJ) 
Pl ate volts - 2600 V. DC 
Pl ate current (Static) per tube - 30 ma . 
Bias volts - approximately 65 negative _ 
Fil ament vol ts - 10 A. G. 

' · 
833A Modulators ( BC-500K) 

Pl ate volts - 2050 V. DC 
-Plate c,.u·ren:t (St:-.tic) per tu1.:)e , 2() 
Bi as volts - approximately 70 V. negati ve 
Filament volts - 10 V. A. C. 

810 ' s Modulators ( BC- 250L) 
Pl ate volts - 1400 V. DC 
Plate Current (Static) per tube - 25 ma . 
Bi as volts approxi matel y 32 negative 
Filament volts - 10 V. A. O. 

6AG7 Oscillator 
Pl ate volts - 125 ( Checked at bottom of choke , L2 ) 
Screen volts - 75 
Filament vol ts - 6 .3 A.C 

- 400 
6AG7 , 1st IPA 

Plate volts 
Screen volts 
Filament vol ts 

- 115 V. (Variabl e by means of Rl 3) 
6 . 3 A. C. 

61 14-6' s , 2nd IPA 
Pl ate volts 
Screen volts 
Fil ament volts -

- 550/600 
125 

6 . 3 A. C. 

.. 

, 

ti) ~-­
!)' I 
(l) .... 
(l) 0 
rt {' 

\: 
I-' 1...C' 

0 ...., 
I\) 
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833A Power Amplifiers (Two Tubes) BC-lJ 
Plate volts - 2500 
Plate Current - 500/550 ma . 
Bias volts - Grid leak, 300 
Filament Volts 10 A.C. 

833A Power Amplifier (One Tube) BC-500K 
Plate volte - 2000 V. D.C. 
Plate current - 320/350 ma . 
Bias voltn Grid l eak , 250 V. 
Filament volts - 10 V. A.C. 

810 1 s Power Amplifier ( Two Tubes ) BC- 250L 
Plate volts - 1300-1350 DC 
Plate current - 250 ma, approximately 
Bias volts - grid l eak , 250 V. 
Filament volts - 10 V. A.C. 

High voltage rectifier output of filter - 2600 for BC-lJ 
Approximately 1400 volts for BC-250L 
2000 V. for BC-500K 

Intermediate voltage r ectifier output of filter 550/600 V. 

Low voltage r ectifier, output of fi~ter , 380 v •. 

Bias rectifier , output cf filter, lCO V. nG6ative 

Crysta l heater voltage, 6 . 3 V. A.C. 

·--
Cf) > 
::l' I 
~ ..., 
Cl' 0 
rt C, 

\:" 
I\) ~ 

0 
I"') 

I\) 

wigfi
Stolen 2 Line Transparent
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(d)- -Thc -Oa-t-e-s' BC-lJ- Transmitter is coo-rect-uy-·means--or a-t.o.p--of­
cabinet ventilating fan which draws the heated air out of the cabinet . 
The transmitter has a large decorative open type grill ~n the front, 
at the bottom, through which cool air is drawn in, then is pullod up 
through the perforated audio and R. F. decks and out the top. The 
heated air also rises1 so by convection the cabinet air is also changed. 

SECTION VIJI - SUMMARY 

A radio broadcast transmitter, regardless of its size, cannot be fully 
described, and/or a~l the operating problems that arise cannot be fully 
anticipated and information given in any Instruction Book. Information 
has been given in this book that trill cover most installations . There 
has been provided in this book, schematics of all pertinent circuits 
of the Gates ' BC- lJ, photographs with symbols that tie into t he various 
schematics and a complete electrical parts list . 

I n preparing the instruction book i t has been recognized that the 
i nstallation engineer undoubtedly is very familiar with general broad­
cast i nstallation apd operation procedures , a~d that many of the things 
r efer ~ed to are welt known to him. It is suggested therefore that 
the installation engineer , and likewise, the personnel who will operate 
the transmitter , not only familiar ize themselves with the Instruction 
Book, as provided, but more important , with the. Transmitting equipment 
itself . 

The Gates Radio ~ompany , in designi ng the Bc- 1J Transmitter; h~q ~0~~ 
ever ything possibl~ to provide for you , the f i ~cst equipment . It is 
not possible for us to provide the location, the ground system and in 
some instances the ' other accessories that will be used with this 
equipment . Becaus~ of this , certain things must be left for the in­
$talling engineer to do , and certain analysis of probl ems must be J'J}3.de~ 
~n every instance the use of good engineering practices and soµnd_.­
f undamental reasoning will devel op the desired ~igh quality..r~sult . 
nossible from this equipment . 

It i s r e-peated agaiL make a good i nstallation , elim.inate hast y 
methods , in doing s9 , you will keep future outages to a minimum.--.A.lso_ 
r emember that cl eanliness and good majntenance ot your br"oadcast equip­
ment wi l l pay big dividends . Set aside a certain- period of time each 
week for cleaning the inside and outside of the equipmeryt , ·for t est­
i ng tubes , making sure all connections are tight ~nd th~ many other 
things that can be t tled ;'Good Maintenancea. In1 case of probl ems 
that arise in the use of this equipment, please f~el free to contact 
the Engineering Department of Gates Radio Company; who will gladly 
co- operate with you in every way to obtain the most satisfactory 
operation of your Gates equipment for the oresent ~nd in the f ut ure. . . 

6/28/ 55 -14- BC-1/ Xmtr. 
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It is realized by the Gates Radio Company that when installing a new 
transmitter and especially a completely new radio station, that 
Gertain problems arise that at times become perplexing. As the ·radio 
transmitter is the only device that can indicate trouble, often times 
troubles in transMission lines , tower tune-up, etc., will be inc or•• 
rectly attributed to the transmitter. The following questions arc a 
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 
handle this? 

2 . 

3 . 

Ans.- Your equipment has been shipped in approved 
shipping boxes and by recognized transpor~ 
tation carriers. Call the delivering carrier 
at once. He will inspect and note your bill 
of lading as to the damage. You may then 
order the needed part and bill the delivering 
carrier for it when you receive the Gates' 
invoice. 

Is breakage covered by the guarantee? 

!n.§..- Only when breakage results from actual opera­
ting conditions. Breakage in transportation 
is the transportaticn company ' s liability. 

The equipment works well but the voltage regulation of 
the power supply exceeds the 5% allowed 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 
voltage with no modulation. Then recheck with 
90% (sine ,rave) modulation. You will find a 
lower line voltage µnder modulation than wit.h 
no mod-ulation which simply indi"c-crtes ttre-pOV.-ca 
source--to-thu-transrrritter-is-the ·offender. : 
This may mean too small wires , too small a 
pole transformer supplied by the utilities 
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 anothero 

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

6/28/55 

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

BC-.lJ Xmtro 
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current grid relay, E6. This would indicate 
trouble in the oscillator , 1st IPA or 2nd IPA . 
Is crystal working satisfactory? 

5. The power amolifier cannot be tuned to resonance •. 

The power a~plificr tank padding condenser, CJl, 
C32 and C33 , arc mica and vcrv infrequently 
partially open or short due to their inner 
construction. The condenser capacity could 
change in sush a way as to make the P.A . un­
tunable, with the original amount of inductance. 

The load has changed considerably making it im­
possible to find P.A. resonance. 

The rolling contact on 112 , main P.A. inductor, 
is defective . 

6. Plate contactor, E2, closes, but no high voltage to P.A. 
or modulators . 

Ans.- Bad contacts on E2 , plate r elay. 
burned, or misaligned contacts . 
should be replaced . 

Check for 
If bad, they 

Check connections to pow·er transformer, Tll . 
Should show approximately 230V. 

Ch~ck main rectifier, filament~ sho~ld be light.crl.. ' 
and plate caps on . lf bad , replace. 

Open filter choke . 

?. Everytime the plate start button is depressed , a main...fuse 
will blow. 

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

Arc~back in 8008 rectifier tubes . Best 
so+ution , replace tubes. 

dok £0~ fray~d ;ir~s. 
Shorted power component, or filter unit . 
All chokes and condensers should be checked~ 
chokes for shorts to ground , condenser for 
shorts. Replace defective unit . 

8 . Transmission is not up to standard , sounds bad. 

Ans .- This can be caused by many things . 

Over-modulation is a cause of poor quality . 
Watch the levels . Be sure modulation monitor 
is adjusted correctly. 

-16- BC-lJ Xmtr .. 
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Defective tubes, showing up particularly in 
the audio section . 

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

Power amplifier out of neutralization . 

Bad audio signal being fed i.nto transmitter . 

One side of push-pull audio system becoming 
in- operative through any cause. 

Feedback resistor opening up. 

R.F . getting into the audio system. 

Loss of filter , causing A. C. hum to rise . 

9. The transmitter plate relay will not hold in. 

6/28/55 

The plate rel ay , E2, coil is in series with 
the door interlock switch , S6~he master 
r elay , ft1), time delay, rel~,...·,~' and the 
bias urrclercurrent relay , • If any of 
these r elays are not prop rly closed , it 
will ba impossibla to enargiza this plate 
relay . 

If the contactor can be energized but drops 
out immedi~tcly , this indicates an overload, 
possibly in the modulator,or power amplifier, 
If such is the cas~ , the overload relay in­
volved ~ill Gnergizc causing the master relay 
to operate, which ooens the holding contacts 

-Of. the platc._.start IGlay. 

Ans. - Check the D. C. r esistance of the input·• swinging 
ch,oko, 122 . This will measure in the neighbor­
h9od of 30 ohms . If this choke is shorted, 
terminal to terminal , the filter system would 
have condenser- immt and -voltage would be ex-

/ tremely high . 

11. -The modjlator overload r elay,~ energizes each time the 
plate. -Start button is depresse?. · 

Ans .- This would indicate trouble in the modulator or 
in its bias supply. 

-17- BC-lJ Xmtr o 
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Check bias voltage on each grid of 833A 
modulator. This should read approximately 
65 volts negative. If no voltage, check 
bias rectifier tube, v17. 

Check 833A modulator tubes for possible sho~t. 

Check bias adjustment resistors R66 and R6? 
for open arm·. 

12 . The efficiency of the transmitter is low. 

Ans . - The normal efficiency of the Gates BC-lJ 
runs from 72% to 75%. If the apparent 
efficiency is low, first check the indi­
cating plate meters. They can be reading 
high. The antenna meter can be reading 
l ow. Check by substitution. 

I f the efficiency is actually low, possibly 
the antenna resistance has gone up. This 
happens slowly over a period of time . A 
r echeck of the antenna resistance is suggested. 

Check grid dr ive - should be between 100 and 
140 mA . 

Ch~~k tne ? . A. tuning . One side of resonance 
will give more output than the other. Tune in 
t his manner . 

Check the tubes, substitute known good ones. 

ORDERING REPLACEMENT PARTS 

When ordering a repl acement 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 
wi ll insure the customer receiving the correct compon­
ent and at the earliest possible date. 

---

-18- BC-lJ 
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ELECTRICAL PARTS LIST FOR BC-lJ , BC-500K , AND BC-2501 

Symbol No. 

A3 
A4 
A5 

RADIO FREQUENCY DECK 

Dwg. No. Descriotion 

Crystal & Oven 
Crystal & Oven 
Fusch older 

Cl Capacitor, • 1 mfd. 
C2 Capacitor, .1 mfd. 
CJ Variable Capacitor , 20 mmfd . 
C4 Variable Capacitor, 20 mmfd . 
C5 Capacitor , 150 mmfd . 
C6 Capacitor, 680 mmfd . 
C7 Capacitor, . 005 mfd . 
CB Capacitor, . 005 mfd . 
C9 Capacitor, 47 mmfd . 
ClO Capacitor , . 01 mfd . 
Cll Capacitor, . 01 mfd . 
Cl2 Capacitor, .0022 mfd , 
Cl3 Capacitor, . 0001 mfd. 
Cl6 Variable Capacitor, 300 mmfd, 
Cl7 Capacitor , 270 mmfd . 
Cl8 Capacitor, .005 mfd, 
Cl9. Capacitor , . 005 mfd . 
C20 Ca~~~itor, .01 mfd. 
C21 Capacitor, 1 mfd. 
C22 Capacitor, . Ol mfd , 
C23 2653-Pi'-:- 101 Ci1IX:S::it o r., Kit . , .. __ 
C24 Variable Capacitor , 251 mmfd. 
C25 Capacit.or , .0022 mfd , 
C26 C-19180-101 Neutralizing Capacitor Assembly 

(BC-lJ and BC-250L ) 
C26 C-19180-102 Neutralizing Capacitor Ass ' y (BC~500K) 
C27 Capacitor, .03 mfd. ·· 
C28 ~pacitor, . 03 mfd . 
'C~9 pac.i.tar:. .G.OL.m(d• C3i pacitor, ·.002 ·mfd , 

... ~ rA 11 _ 0 A,_,,, ~,..n ~. A. TTank Capacitor,, •
0
000
002

2
5
5 mfmfdd •• --; · 

J}2 ~ u7 l/¥1 - ~ r.A. ank Capacitor, ./ 
C-3-l 51) t/- t)1..-o5- 06

&- P.A . Tank Capacitor, 1 0005 rnfd . 
831\ - Input Loading Capacitor, .003 mf~ ~ ½ 
G35 So ,1 crz..o, - tPoa...- Input Loading Capacitor , . 003 mfdo 
i,.:J6 . '"' - Output Loading Capacitor , . 003 m.fd. 1:--

Q~? . . _ Output Loading Capacitor, .003 mfd . 
~~z..c.68 Cap., . 01 mfd. 
FJ Fuse , 3 amp. 

L:!.. 
12 
13 

6/2S/55 
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RF Choke , 2.5 MH 
RF Choke , 2. 5 MH 
RF Ch0ke , 1 2.5 MH 
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Symbol No. 

L4 
L5 
(16 & L7) 
18 
L9 
LlO 
Lll 
L12 
t13 
Ll4 
115 
116 
117 

R3 
R4 
R5· 
R6 ,R SA 
R7 
RB 
R9 
RlO 
Rll · 
Rl2,Rl2A 
Rl3 
Rll!. 
Rl5 
Rl6· 
Rl7,Rl7A. 

·R1$ 
Rl9· 
R20, R20A,R20B 
;R.21 
n22 

R23 
.~24· 
~25,B25~~-

. it26 
R27 
R28 
R29 
R30 
R90 
S7 

Tl 
T2 

TB3 
_ _ TB$ 

6/28/55 

Dwg. No . 

A-10381-101 

A-10486-101 
A-10387-101 
C-1918:t-101 
C-16466-102 

105VB3735 
26FB2843 
JOVB2344 
A-10391-101 
C-19182-101 
C-19182-102 

AF-10461K 
AF-10460K 

Description 

First IPA Plate Coil , Gat~s 
RF Choke, 5 MH 
Parasitic Suppressor Assembly 
RF Choke (6140 Plate Assembly ) Gates 
Second I PA Plate Coil AssGmbly 
PA RF Choke Assembly, Gates 
RF Choke 
PA Tank Variable Coil, Gates 
Output Coil, Gates 
Output Variable Coil,Gates 
Mod , Mon, Pickup Coil, Gates 
PA Parasitic Suppressor Assembly 
PA Parasitic Suppressor Assembly 
( BC--lJ , BC-2501) 

Meter Multiplier Assembly 
Resistor , 51K ohm 
Resistor, 470 ohm 
Resistor, 20 ohm 
Resistor, 33K ohm 
Resistor, 27K ohm 
Resistor, 35K ohm 
Resistor, 33K ohm 
Resistor, 330 ohm 
Resistor, 2130 ohm 
Control, SOK ohm 
o"~~ -t ~r c,v -~-
·--"'"""' •'-' V J ,_JJ..4\, V,lUU 

Resistor, 8000 ohm 
Resistor, 27K ohm 
Resistor, 20 ohm . 
Resistor; 47 ohm (Part 
Resistor, 47 ohm (Part 
Resistor, :3 ohm 
Resistor, lOOK· ohm 
-Resistor , 56 ohm 
RE!sistor; -~oK ohm 
Resistor, 5000 ohm 
Resistor, 3 ohm 

··R . t l:.:>-'C i eS'l:s ox , :;..1-n. o mt .. 
Resistor, 27K ohm 
Resistor , 5000 ohm 
P.A. Parasitic Resistor 
P.A. Parasitic Resistor 
Resistor, l~ 7 ohm 

i 
of L6 Parasitic) 
of L7 Parasiti.o ) 

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

Crystal Filament Transformer 
Filament Transformer 

Terminal Board 
Terminal Board 

-2- _BC-Ll/ BC-500K/BC-250L , 
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Symbol No. 

Vl 
V2 
V3 
V4 
V5 
V6 
V7 ) 
VS ) 
V7 {only) 
V7 ) 
VS ) 

Xl 
X2 
X3 
X4 
X5 
X6 . 

f
97 &. X8) 

X7 &. X8) 
24 

X25 

A6 
A7 

i3S 
39 
40 

x41 
142 
.;43 
044 
C45 
Q46 
C47 
C48 
C49 
C50 
C51 
C52 
c53 
c54 
c55 
C56 

6/28/55 

Dwg. No. 

n-21621-101 
D-21627-103 
C-19201- 101 

Description 

Oscillator Tube, 6AG7 
First IPA Tube, 6AG7 
Second IPA Tube, 6146 
Second IPA Tube , 6146 
Regulator Tube, OB2 
Clamper Tube, 6AQ5 
833A Tubes used in BC-lJ 

833 A Tube used in BC- 500K 

810 Tubes used in BC-2501 

Oscillator Socket 
First IPA Socket 
Second IPA Socket 
Second IPA Socket 
Regulator Socket 
Clamp6r Socket 
Dual PA Tube Socket Assembly, Gates (BClJ) 
PA Tube Socket Ass'y Gates (BC-500K) 
Dual PA Tube Socket Ass'y Gates (BC-2501) 
Crystal Socket 
Crystal Socket 

MODULATOR DECK 

Fuseholder 
Fus eh older 

Capacitor, .5 mfd . 
Capacitor, .5 mfd . 
Capacitor, , 5 mfd . 

-- Capacitor-, • 5 mfd. 
Cai::2a<;>itor .. __ .. _5 !!'~~ 
Capacitor , -. 5 mfd . 
Capacitor, ,.-5-mfd.­
Cap~ci 't"orj · 20-mfd . 
Capacitor , . 5 mfd~- 1 Capacitor, 20-20mfct 1 
Capacitor , 20-20 mfd, 
Capacitor, .0025_mf~. 
Capacitor, .0025 mf l 

Ca pa cit or , • 00 2 5 mf • -
Capacitor, .0025 mf • 
Capacitor , 20 mfa. \ 

\ capacitor, 20 mfd . · 
Capacitor , 20-20 mfd. 
Capacitor, 20-20 mfd. 

BC-1 J / BC ... 500K/13C' ... -2..5DL 
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Symbol No. 

057 
C58 
061 
C62,C63 

E8 

F4 
F5 

Ll8 
Ll9 
L20 
L21 
L21 
L21 

R31 thru R38 

R39,R45 
R40 ,R41+ 
R41 
R42,R43 

R46,R.:+-7 , 
R48,R49 
R50,R57 
R51 , R56 
R52,R55 
R53,R54 

R58,R59, 
R62,R63 

R60,R61 

R64,R65 

R66,R67 

R68 

Drawing No. 

476 0243 000 
AC-10650E 

A-3404-8 

Description 

Capacitor, 10 uf. 
Audio Coupling Cap., 1 uf . 
Variable Trimmer Cap., 20-125 uuf. 
Capacitor, . 01 uf. 

Time Delay Relay 

Fuse, 5 amp. 
Fuse, 5 amp. 

Bias Supply Filter Reactor 
350V. Supply Filter Reactor 
550 V. Supply Filter Reactor 
Modulation Reactor (BC-lJ) 
Modulation Reactor (BC-500K) 
Modulation Reactor (BC-250L) 

Resistor, 75K ohm 

Resistor , l OK ohm 
Resistor , 820 ohm 
Control, 1000 ohms 
Resistor, 1300 ohm 

Resistor, 51K ohm 
Resistor, 62K ohm 
Resistor, 8200 ohm 
Resistor, 75K ohm 
Resistor , lOK ohm 

nesistor , 4700 ohm 

Resistor, 8000 ohm 

Resistor, 20 ohm 

Rheostat, 1000 ohm 

Resistor, 250 ohm 

• 
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Symbol No . 

H69 
R70 
R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79 
R80 
R81 
R82 

Dwg. No •. D~ <::cription 

62K ohm 
lOOK ohm 
75K ohm 
27K ohm 
2.2 mGgohm 
2.2 megohm 
2. 2 megohm 
2 . 2 mugohm 
47K ohm 

R91 
R ~f-- I d(JA! - ~t1cW 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resist(r, 
Resistor, 
Resistor, 
Resistor, 
Resistor , 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor , 
Resistor , 

2 .2 megohm 
2 . 2 mE:. gohm 
2. 2 megohm 
2 . 2 megohm 
47K ohm 
6000 ohm 

T3 
T4 
T5 
T6 
T6 
T6 

AI-3002 

• 
AM~.30469E 
AM-10649E 

T7 AP-:-J009.7K -
T8 0 -r,r,o AF-101l)3K 
T9 . r MN // - 0 • " 

1:f·l~ tf71.. _o -z. .Alf 10460K-

TB2 /t r Io f 5f&>I< 
TB6 

t:~ 
I 

V9 
VlO 
Vll 
v12 
VlJ 
\714 
-r715) 
Vl6) 
Vl5) 
Vl6) 

Vl7: 
Vl8 
Vl9 
V20 

Input Transformer 
Driver Transformer 
Driver Transformor 
Modulation Transformer 
Modul~tion Transformer 
Modulation Transformer 
Power Transformer 

( BC-lJ ) 
(BC-500K) 
( BC- 2501) 

Dual Filament Transformer 
Bias Transformer 
Filament Transformer 

; 

! 

Termin;:il Board 
Input Terminal Board 
Output Terminal Board 
Ter,minal Board 

I 

I 
Tube , 6SN7GTA 
Tube , 6SN7GTA 
Audio Driver Tube , 1622/58$1-
Audio DrivQr Tube , 1622/5881 
Audio Driv~r Tube 1622/5881 
Audio Driver:-.-Tu.be, 162Z/j88L 

Modul.c.:tor Tube , 8.3311. used in BC-JJ:/IJC500K 

810 Tubes used in BC- 250L 

Bias Supply Tube, 5R4GY 
350V. Supply Tube, 5R4GY 
550V . Supply Tube, 5R4GY 
510V. Supply Tube , 5R4GY 

-5- BC-1J/BC-500K/BC-250L 
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Symbol No. 

X9 
XlO 
Xll 
Xl2 
Xl3 
Xl4 
(Xl5&Xl6) 

(Xl5&Xl6 ) 

Xl7 
Xl8 
Xl9 
X20 
X26 

Al 
A2 
AB 
A9 

Rl 
R2 

Rl 
R2 · 

R95 ,R96 
Sl 
S2 
S3 
S4 
S5 

Ml 
M2 

M3 

··-M4 

M5 

6/28/55 

Dwg. No. 

D-21627-102 

C-19201-102 

A-lo.534-101 

Description 

Turret Socket 
Turrat Socket 
Socket 
Socket 
Socket 
Socket 
Dual Modulator Tube Socket Assembly 
(BC-1J/BC--500K) 
Dual Modulator Tube Socket Assembly 
( BC- 250L) 
Socket 
Socket 
H.V . Socket 
H. V ." Soclrnt 
Socket, (For Time Delay , EB) 

CONTROL PANEL 

Filament Pilot Light Assembly (Green) 
Plate Pilot Light Assembl~ (Red) 
Pi+ot Lamp 
Pilot Lamp 

Power Rheostat, 400 ohms (BC- 1J/BC- 500K) 
Filament Rh~ostat , 7.5 ohms 
(BC-]J, RC-500K) , 
rvvn~i· RlJt:.!usl,c:1i.,, 1000 ohms ( BC-250L) 
Filament Rheostat, 16 ohms (BC-2501) 
Resistor, 3000 ohms 

Filament Start Pushbutton Switch (Black) 
Filament Stop Pushbutton Switch (Red) 
Plate Start Pushbutton Switch, (Black) 
Plate Stop Pushbutton Switch (Red) 
Multi-Meter Switch 

METER P ,\NEL 

Filament Voltmeter;- -Qwl-5-V . A:"C .. · 
Modulator Plate Meter , 0-1 amp. i n 
BC-lJ, 0-500 i'1A in BC-500K and BC- 2501 
Multi-meter, 0-1 MA n.c. Movement with 
0- 30; 0-300 MA D. C. Scale 
P.A. Plate Meter, 0-1 amp . in BC- lJ 
0- 500 MA in BC-500K and BC-2501 
P.A. Plate Voltmeter, 0- 3000 V. D. C. 
in BC-lJ nnd BC-500K, 0-2500 V. D. C. 
in BC- 2501 

Multimeter Series Resistor Assembly 

-6- BC-1J/BC-500K/BC- 250L 
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-

-

e 

Symbol No . 

El 
E2 
E3 
E4 
E5 

- E6~ 
E7 

Fl 
F2 

R8~ 
R84 
R85 

TBl 

X2J 

Bl 

C59 
'060 

122 
123 
(1~2 & 12) ) 

-.RS6 
R87 

Dwg. No. 

AC-10458E 
AC.,10457E 
C-19199-101 

RELAY PANEL 

Descriotion 

Filament Contactor O ,.,;( 7z.d 
Plate Contactor---- ~ • o J 

060 Master Overload Relay - ..S-, '/- 0 ;l.,- -

Modulator Overload Relay -51'/. - ()0!'/.-60 • 
P •. A. Overload Rel ay - S;i/ _ ~c, 1 i./ - oc 
Grid Undercurrent Relay _ rr t/- 6 (j I ti -~ o 
Time Del ay R~l ay 

5 '-- 7~-<J6:)._-:J.- -66~ 
Cartridge Fuse , 30 amp , 
Cartridge Fuse , 30 amp. 

Adjustable Resistor, 5 ohm 
Adjustable Resistor , 5 ohm 
Resistor, 6000 ohm 

Ter minal Studs (Part of Mechanical Ass 'j) 

Time Delay Rel ay Socket 

CABIN8T ASSE~BLY 
\ 

Ventilating Fan 

lnput Filter Capacitor, $ mfd. 
Output Filter Capacitor, 2 mfd. 

Input Swinging ChokE (BC-lJ) 
Out-put Smoothing,Choke ( BC-lJ} 
Filter Choke Ass\y (BC-~OOK, BC-2501) 

Fan Dropping Res~sto~, 500 ohm 

R88 
. RJ9__a90 

Fan Dropping Resistor, 75q ohm 
- - - - - - ---- Bleeder Resisjor lOOK ohm --

~ . . ~ ,.,S . . 

siL. 
l'J.1 
Tli 
111 
.Tl2 

TB4 
TB5 
TBlv 

V21 
V22 

X21 
X22 

6/28/55 

AP.104591:5 
AP49. 12001.E 
472r062tl- 000 
AF-l0456K 

D~r Interl'1"C Swit~h 
Door__Interlo Switch 
Power Transfo mer {BC-lJ) 
Power Transf0.tmer ( BC- 500K) 
Power Transfdrmer {BC- 2501) 814 8755 001 
Re•tifier FiJament Transf•rmer 

Meter Termin~l Board 
Control Pane1 Terminal Board 
Modul ation Monitor Termina l Board 

RectifiGr Tube , 8008 
Rectifi er Tube , 8008 

Rectifier Socket 
Rectifi er Socket 

•7- BC-1J/BC-500K/BC-250L 
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