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GUARACTEE 

The equipment described herein is sold under the following guarantee: 

Collins agrees to repair or replace, without charge, any equipment. parts or accessories whice 
are defective as to design, workmanship or material, and which are returned to Co llins at its factor' 
in Cedar Rapids, Iowa, transportation prepaid, provided that the foregoing shall not be applicable to 

(a) Equipment or accessories as to which notice of the claimed de-
fect is not given Collins within one year from date of delivery; 

(b) Equipment and accessories manufactured by others than Collins, 
tubes and batteries, all of which are subject only to such ad-
justment as Collins may obtain from supplier thereof; 

(c) Equipment or accessories which shall tail to operate in a ncirmal 
or proper manner due to exposure to excessive moisture in the at-
mosphere or otherwise after delivery, any such failure not being 
deemed a defect within the meaning of the foregoing provisions. 

Collins further guarantees that any radio transmitter described herein will deliver full radia 
frequency power output at the antenna leaù when connected toa suitable load, Out such guarantee shal' 
not be construed as a guarantee of any definite coverage or range of said apparatus. 

The guarantee of these paragraphs is void ifteouipment is altered or repaired by others tha-
Collins. 

Notice of any claimed defect must be given to Collins prior to return of any item. Such notica. 
myst give full information as to nature of defect and identification ( including part number if pcs-
sible) of part considered defective. Upon receipt of such notice, Collins will promptly advise re-
specting return of equipment. Failure to secure our advice prior to the forwarding of goods for 
turn may cause unnecessary delay in the handling of such merchandise. 

No other warranties, expressed or implied, shall be applicable to said equipment, and the f.)re 
going shall constitute the Buyer's .sole right and remedy under the agreements in this paragraph con-
tained. In no event shall Collins have ary liability fer consequential damages, or for loss, dame ,e 
or expense directly or indirectly arising from the use of the products, or any inaoility to use th'e, 
either separately or in combination with other equipment or materials, or from any cause. 

NOV TO ORDER REPLACEMERT PARTS 

When ordering replacement parts, you should direct your order as indicated below and furnish te 
following information in so far as applicable: 

Address: Collins Radio Company 
Sales Service Department 
Cedar Rapids, Iowa 

Information Needed: 

E 

Quantity required 
Part number of item 
item number ( obtain from Parts List or Schematic 

Diagram) 
rye number of unit 
Serial number of unit 

- Serial number of equipment 

HOW TO RETURN MATERIAL OR EQUIPMENT 

If, for any reason, you should wish to return mazerial or equipment, whether under the guaran-
tee or otherwise, you should notify us, giving fill particulars including the details listed below, 
in so far as applicable. Upon receipt of such notice, Collins will promptly advise you respecting 
the return. Failure to secure our aovice prier to the forwarding of the goods or failure to Pravide 
full particulars may cause unnecessary delay in handling of your returned merchandise. 

Address: Collins Radio Company 
Sales Service Department 
Cedar Rapids. Iowa 

Information Needed: 

G 
h 
1 

Gate of delivery of equipment 
Cate placed in service 
Number of hours in service 
Part number cf item 
item number (obtain from Parts List or 
Schematic Diagram) 

Type number of unit from which part is removed 
Serial number of unit 
serial number of the complete equipment 
tqlture cf failure 
Cause of failure 
Remarks 

15033 
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Simplified Schematic 

Figure 1-1 Model 21B Broadcast Transmitter 



GENERAL DESCRIPTION Section 1 

SECTION 1 

GENERAL DESCRIPTION 

1.1, GENERAL. 

The Collins Type 21B, 5/1 kw stand-
ard AM Broadcast Transmitter has been 
designed particularly for high fidelity 

AMIN 

7ge: 

••• 

Figure 1-2 Oscillator Unit Removal 

broadcast service. Numerous outstand-
ing features are incorporated through-
out the equipment to meet the demands 
for better service that is required of 
Modern Broadcast Equipment. 

1.2. MECHANICAL DESCRIPTION. 

1.2.1. GENERAL. - The transmitter is 
constructed in four cabinets neatly 
styled for impressive appearance. The 
complete equipment occupies a space 

37-1/2" deep by 15' wide by 79-5/16" 
highand weighs approximately lbs. 
For accessibility and serviceability, 
many conuonentparts are mounted on ver-
tical chassis. With this arrangement it 

is a simple matter to gain access to 
components if necessary. Tube spars have 

been arranged with a cover that can be 
easily removed to make all parts there-

under readily accessible. For service 
and maintenance purposes, large hinged 
doors are provided. vith the transmitter 
closed, complete tube visability is pro-
cured by means cf large glass windows 
incorporated in the front doors. Each 

door of the transmitter is arranged with 
a positive wedge type door.switch which 

removed low voltage as well as high volt-
age when opened. In addition, a mechan-

ical safety device consistingof a metal 
plate and three contacts has been in-
corporated on the front doors as well 
as on the rear doors. This safety de-
vice will short out the high voltages 
that appear L.ithin the particular cabi-
net when these doors are open. The pre-
vious mentioned door switch opens the 
control circuit prior to the mechanical 
high voltage shorting operation and upon 
closing the doors the high voltage short-
ing plate is removed from the shorting 
position before the door switch is 
closed. 

All meters are placed in an easily 
read position on the front doors of the 

cabinets. Their location enables the 
operating personnel to operate the tun-
ing controls while observing the meter 
indications, at or near eye level. 

1,2.2. CONTROL SYSTEM, - All operating 
controls in the 21B transmitter are con-
veniently located on the front doors of 
the cabinets, All major tuning controls 
are motor driven and function through 
the Adjust Knobs. The three Filamert 
Start-Stop stations as well as the four 
Plate Start-Stop stations -each consist 
of a single control which is pulled fyr 
starting and pushed for stepping opera-

113647 1-1 



Section 1 GENERAL DESCRIPTION 

tiens. This arrangement enables the op-
erators to promptly find the right 
switch in case of emergency. 

1.2.3. VENTILATION. - The air necessary 
for ventilating this equipment is drawn 
in at the bottom rear of each cabinet. 
Ventilation blowers located in the final 
amplifier and modulator cabinets are ar-
ranged so that their output is directed 
to the radiator of the air cooled tubes. 
Theair is forced along the front surface 
of the exciterbayverticalchassis where 
the tubes are mounted. 

This method provides quick elimina-
tionef air around the heated tubes. The 
output of the blower in the rectifier 
and control bay is directed to the bases 
of the high voltage rectifier tubes. 
Components mounted on the rear of these 
vertical chassis are cooled by convec-
tion aided by the draft created by the 
ventilating blowers. The exhaust air 
leaves the cabinets through large open-
ings in the roof of each cabinet. Dust 
traps have been installed at the venti-
lating opening in the roof to prevent 
dustfrom settling on the equipment dur-
ing the period when the transmitter is 
not in operation. 

1.3. ELECTRICAL DESCRIPTION. 

1.3.1. GENERAL.- The 218 Transmitter is 
provided with A-C overload protection 
by means of magnetic circuit breakers 
placed in the control circuit, the blower 
circuits, the filament circuits and low 
voltage circuit, the intermediate volt-
age primary circuit and by means of 
overload relays in the high voltage pri-
mary circuit. The modulator, r-f power 
amplifierand the r-f driverare equipped 
with d-c overload protection. The high 
voltage primary circuit, the modulator 
and r-f driver overload relays are ad-
justable and provide visible means of 
observing which has been tripped due to 

an overload. In addition, means is pro-
vided to operate the overload circuit 
should the ratio of r-f carrier current 
to the final amplifier plate current 

change appreciably. The overload cir-
cuit is equipped with a "3 shot" over-
load system which, upon an overload, will 
return the plate power at full power 
once and at reduced power once before 

turning the intermediate.and HV com-
pletely off. 

Instantaneous power change is accom-
plishedwithout any interruption of pro-
gram, by simply rotating a switch on the 
front panel. 

1.3.2. VOLTAGE SUPPLY.- The transmitter 
employs three power supplies. The high 
voltage supply employs six type 8008 
half wave mercury vapor rectifiers in a 
3 phase full wave circuit and furnishes 
dc voltage for application to the plates 
of the power amplifier and modulator 
tubes, The intermediate voltage power 
supply employs four type 8008 tubes in 
a single phase bridge circuit to obtain 
two voltages if approximately 1450 and 

3000 volts for application to the 845 
audio driver plates and to the 4-125A 
R-F driver plates respectively. The low 
voltaFe supply employs two type 8008 
mercury vapor rectifier tubes connected 
in a single phase full wave rectifier 
circuit. This supplyis arranged so that 
a low voltage of about 500 volts is ob-
tainedand a bias of 100 volts is avail-
able. This bias is supplied to the mcd-
ulatortubes and to the r-f driver stage.. 

1.3.3. AUDIO SYSTEM. - The audio system 
in the 218 is push-pull triodes through-
out the four stages. The first stage 
employs two type 6N7 tubes, the second, 
two 6A5Gcr 6134G tubes, the driver stage 
four type 845 tubes and the modulator 
two type 892R tubes operating Class B. 

2 feedback loopsare incorporated, from 
the plates of the modulator tubes to the 

1-2 14648-1 



GENERAL DESCRIPTION Section 1 

the plates of the modulator tubes to the 
grids of the input stage for stabiliza-

tion and reduction of noise from the 
plates of the 845's to the grids of in-
put stage. 

1.3.4. R-F CIRCUITS. - The r-f section 
of this transmitter is a straight for-
ward design. Proper circuit Q's are 
maintained throughout the entire broad-
cast ban. Inductive tuning is used 
where it is an advantage, and circuit Q 
is important. 

Two complete plug-in type oscillator 
units are provided in the equipment. 
Either one may be chosen for operation 
by an oscillator selector switch located 
on the front door. A type 807 beam pen-
tode tube operating Class ABis employed 
in the isolation stage following the 
oscillator. The buffer amplifier uti-
lizes two 807's connected in parallel 
and operating Class C. Following the 
buffer amplifier is the intermediate 
amplifier stage employing two 4-125A 
tubes .The r-f power amplifier utilizes 
one 892R employing simple coil neutra-
lization. The output network is a com-
bination pi-network followed by an " L" 
matching section. Provisions have been 
made in the r-f section for connecting 
a frequency monitor, audio monitor and 
modulation monitor. 

1.4. REFERENCE DATA 

1.4.1. FREQUENCY RANGE.-This transmit-
ter will operate on any one frequency 
in the range of 540 to 1600 kc. After 
the frequency of operation has cnce been 
set,any substantial change in frequency 
will require modification of the tank 
circuit and neutralizing components. 

1.4.2. CHARACTER OF EMISSION.-The mod-
ulation system of the 21B transmitter 
is designed to provide full 100% modu-
lation of the carrier at modulatingfre-
quencies between 30 and 10,000 cps. The 
frequency response is constant within 

plus or minus 1.5db of the mn value be-
tween 30 and 10,000 cps and+.75 db be-
tween 100 and 7500 cps. The audio fre-
quency distortion is less than 3% up to 
95% modulation. The residual noise level 
is 60 db below the 100%modulatedfUllpowQr 
level and 50 db below 100% mod. in one 
fifth power.The carrier shift with mod-
ulation factors up to 1 is less than 
three per cent. 

1.4.3. POvER OUTPUT. - The transmitter 
will deliver 5500 w. max. of radio fre-
quency power, on any frequency within 
the range of 540 to 1600 kc, into anes-
sentially resistive load, ( 75 ohms is 
standard; other impedances are available). 
Provision is made for instantaneous re-
duction to one-fifth power by reducing 
the plate voltage on the pcwer amplifi-
er and modulator tubes. 

1.4.4. PCgER SOURU AND INPUT REQUIRE-
MENT.- This equipment has beendésigned 
to operate from a 208 or 230 volt, 3 
phase, 60 cycle power system. The max-
imum power dimand at 100% modulatiOn 
with a modulating frequency of 400 cps 
is approximately 24 kw at a power factor 

of 85% 

1.4.5. AUDIO INPUT. - An audio input 
level of approximately 10 dbm is r--
quired for full 100% tone modulatioll„ 
The audio input impedance is 600 ohins 
standard; and 150 ohms is available. 

1.5. VACUUM TUBE COMPLEMENT. 

The vacuum tubes employed in the2113 
equipment are listed below: 

Qty. Tube Type Function 

2 6F6 
1 807 
2 807 
2 4-125A 

892R 
2 6N7 
2 6A5G/6B4G 

R-F Oscillator 
Isolation Amplifier 
Buffer Amplifier 
Intermediate Amplifier 
R-F Power Amplifier 
1st Audio Amplifier 
2nd Audio Amplifier 

15411 -1 - 1-3 



Section 1 GENERAL DESCRIPTION 

Vacuum Tube Complement (Cont.) 

,qty, TTube Type 
4 
2 8P2R 
6 8008 
4 8008 

5401 
T404 

T405 

R401 
1406 

K416 

R403 
F402 

K41 2 
M402 

S410 
5408 

R404 
B I MI«  

7AtIBEI 
R405 

R406  •  
I I Ksl I,. R4 I 7 B MIMI 1R, 9 S 41 7 

K424 111• Ummmm  
---terwoïn-r----11-- 5416 

5415 IF 
5414 

1413 
T41 2 

T409 

Function Qty. Tubç,.__Tvpe Function 
Audio Driver 
Modu7_ptor 2 8008 LV Rectifier 
HV Rectifier 2 OC/VR105 Voltage Regulator 
Int. Volta:e Rectifier 1 5U4G R-F Rectifier 

S405 S403 S402 5404 

1403 
R402 

1402 
K417 

T401 
K414 

K4 13 

M401 

 S409 
R407 
 K422 

S407 
 K423 
S4 1 1 

K421 

  5412 
IBIL-1111‘.-11, 

  S413 

1407 
 T408 

Figure 2-1 Rectifier Bay - Inside Rear View 
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INSTALLATION CF TRANSb.ITTER Section 2 

SECTION 2 

INSTALLATION OF TRANSMITTER 

2.1. 

2 . 1..1. : . 

(a ) 12.1-fa , Ca'Aea ehould be 
used when unea-ang Go daiaage to 
the equipment. ll units ehoald be in-
spected carefully. Inspect eaah unit 
for loose screws and bolts. Check all 
controls such as switchea etc., for 
proper operation as far as can be deter-
mined without the application of power. 
Inspect cables and wiring nnd make sure 
that all cable connections are tight. 
All claims for damage should be filed 
promptly with the transportation company. 

2.1.2. INSTALLATION PROCEDURE. 

(a) 21B Transmitter.- The transmitter 
is shipped with the heavier iron core 
units as well as some of the more frag-
ile parts removed from the cabinets. It 
is recommended that no attempt be made 
to place these components in position 
until the cabinets have been permanently 
placed on the transmitting room floor. 
If the floor is not extremely level, it 
may be necessary to make a base from 
2 x 6 lumber to set the transmitter on; 
otherwise, it will be almost impossible 
to bolt the cabinets together. This 
base should make contact with all four 
sides of each cabinet. Refer to figuras 
2-1 thru 2-6 to simplify placement of 
components that were removed when the 
equipment was prepared for shipment. 
Wires that are removed from the units 
to which they connecte are tagged before 
shipment. Should any of these tags be-
come lost, refer to the various cabling 
diagrams for assistance in identifying 
such lends. The eomparatively simple 
arrangement to accommodate the wiring 
at the base of the transmitter is out-
lined in figure 2-6. The requirements 

of b'ae ir.ast-.7ntion may be mat by suit-
'aes'allang the necessary conduit 

in a «ceee-i,- floor or by the installa-
tion of a eolc:uit trench of sufficient 
size Anetner alternative would be to 
install a false floor under which the 
neaeesarywiring maybe placed. A ground-
ing strap should be installed along one 
edge of the conduit trench to which each 
cabinet should be connected as it is 
placed into position. 

Adequate clearance should be allowed 
in front of the units to fully open the 
doors. There should be a clearance of 
atleast 4 feetat the rear of the trans-
mitter for installing and removing the 
components in the transmitter. If pos-
sible, clearance should be arranged for 
at the ends of the 21B unit to assist 
in making the external connections and 
permit placement of the end covers. 
Special end covers are furnished.for in-
the-wall mounting. It is very important 
that the walls be exactly perpendicular 
to the floor. 

If an - ntennn phasing unit is neces-
sary, a blank cabinet can be obtained 
from the Collins Radio Company which 
will match the transmitter cabinets in 
size and appearance. 

(b) Inter-Unit Wiring. - For the pur-
pose of identification on the cabling 
diagrams each unit has been assigned an 
arbitrary letter designation. These 
unit letters arc used as a suffix when 
referring to the terminals on any unit. 
Inter-unit wiring on the cabling sche-
matics is indicated by showing nt any 
terminal the type of wire and th- ter-
minnland unit to which each wire routes. 

The following tabulation lists the 
unit letters and description of the 
various units in the transmitter: 
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S,iction 2 INSTALLATI(jN CF TRANSYITTER 

V602 

C601 

C604 

5608 

R61I 

8602 

1604 

R604 

R605 

T503 

S601 

R610 B601 R606 R609 T602 

(NOT SHOWN) 

5803 5606 5605 5602 

ii lli 

:It) • .c,,-.>,. 

dimir 

11 

611111U11 

'111,1117_11. 

S604 

Mead! 

-1131111.3 

R601 

V601 

C602 

C603 

5607 

B604 

8603 

R606 

R607 

R802 

SHOWN) 
/ NOT 

R603 

1601 

Figure 2-2 Modulntor Bay - Inside Renr View 



INSTALLATION OF TRANSMITTER Section 2 

UNIT LETTER 

DESIGNATION UNIT DESCRIPTION 

A 

AA 
AB 
AC 
AD 
AE 
AF 
AG 

DA 
BB 
BC 
BD 

CA 

CB 
CC 

CD 

CE 

CF 

CG 

CH 

D 

DA 

DB 

DC 
DD 

E 

EA 
EB 
EC 
ED 
EE 
EF 

Final Amplifier Bay 

Connector for Door Circuits 
Connector for Door Circuits 
Final RF Amplifier 
Blower Spar 
Overload Rectifier 
Filament Transformer 
Intercabinet Cable 

Final Amplifier Door 

Door Connector 
Door Connector 
Instrument Panel 

Control Panel 

Exciter Bay 

Connector for Door Circuits 

Connector for Door Circuits 
Cabinet Roof 

Driver 

Exciter 

Power Supply 

Cabinet Base 

Intercabinet Cable 

Exciter Door 

Door Connector 

Door Connector 

Instrument Panel 
Control Panel 

Modulator Bay 

Connector for Door Circuits 
Connector for Door Circuits 
Modulator 
Blower Spar 
C„binet Base 
Intercabinet Cable 

UNIT LETTER 

DESIGNATION UNIT DESCRIPTION 

FA 
FB 
FC 
FD 

Modulator  Door 

Door Connector 
Door Connector 
Instrument Panel 
Control Panel 

G Rectifier Bay 

GA 
GB 
GC 
GD 
GE 
GF 
GO 
OH 

Connector for Door Circuits 
Cabinet Roof 
NV Rectifier 
Control Unit 
Transformer Deck 
Cabinet Base and Wall 
Remote Cable 
Intercabinet Cable 

H Rectifier Door 

HA 
HB 
HO 

Door Connector 
Instrument Panel 
Control Panel 

External Components 

The order of designation of inter-
unit cabling is as follows: Uhen a wire 
terminates on a single numbered terminal 
on a unit, the wire route is from the 
source to the terminal on the specified 
unit and is indicated by the terrinal 
number followed by the unit letter des-
ignation. There is a wire ste7rting from 
terminalnumber 61 on Unit AC which ter-
minates on terminal number 61 of Unit 
AG. Therefore, an arrow at terminal 
number 61 on Unit C indicrtes that the 
wire routes to terminal 61G, and the 
arrow is designated 61G. An arrow from 
terminal number 61 on unit AG indicates 
that the particular wire in question is 
terminated on terminal number 61, Unit 
AC. The designation rt the end of the 
arrow is 61C. 

14653 
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Section 2 INSTLULTION CF TR/JJSMITTER 

C242 T208 C24I S207 S204 S203 S206 R248 R249 

Le. 

r F2-2-62 
R263 

R264 

R265 

R26I 

LR260j 

R2-02 

R201 

1-R-294 

C255 1 

R293 1 

C254, 

R2921 

C2531 

C2521 

R2911 

C2511 

R290I 

R289, 

C250: 

R288: 

C249: 

R287 ! 

A 
Ce481 

C2471 

R286 

C2461 

2285i 

T2C77 

R239 

C2I 9 

C2I4 

T201 

L220 

T206 

C202 

C203 

T202 

R241 

R209 

T204 L2I8 R204 C208 L2I7 C207 C206 L216 C205 

L2I4 

C245 

C238 

C237 

C236 

L2I2 

E202 

R254 

L211 

R256 

R255 

T205 

R257 

C23i 

C232 

L22I 

L2I0 

C228 

C227 

C229 

L2I3 

C230 

B204 

1203 

K-2 -C3 P 
K2 
L 02 _J 
R203 

C2II 

C2I0 

T2 Il 

T209 

T2I0 
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INSTALILTION OF TRANSMITTER Seotion 2 

Every wire within the transmitter, 
going between units or between cabinets, 
is given a number. Regardless of where 
this number ampeais,it is the same wire 
thatcarres that number:!.n another unit. 
This provides easy meaneoft:acing cir-
cuits and locating trouble. The cable 
between cabinets is arranged on easily 
accessible groups of terminal strips, 
(refer to figure 2-4) each numbered in 
accordance with the cabling numbering 
system. A special terminal strip 
vides connections for any remote 
trolrequired or additional control 
cuits that might be desirable. 

pro-
con-
cir-

Figure2-4Interc-binot Connecting Panel 

The filaments of the rectifiers in 
the high voltage supply are connected 
in a quadrature arrangement and pare 
should be takento see that the filament 
transformers aro connected exactly as 
the schematic and wiring diagrams indi-
cate. This will result in longer rec-

tifier tube life. The constant voltage 
transformers to which the filament trans-
formers are connected have a 120° phase 
shift. 

The power amplifierandmodulaterfil-
aments are connected in special noise 
reducing circuits and must be connected 
correctly if advantage is to be taken 
of this feature. Follow the schematics 
and photographs implicitlyand check the 
results with vector analysis. Viewing 
the tube filament terminals from the 
front of the cabinets, hypothetically 
letter the terminals from left to right 
A, B, C, D, E and F. Measure the volt-
agesfromA to B, A to C and so on. Then 
me- sure Bto C, B to D etc. Continue in 
like manneruntil a complete set of volt-
age measurements have buen taken. Plot-
ting the results in vectorformIthe con-
figur-tions should look thus: 

Modulator 

EB1  

Fc 

• DA 

Power 21mclifier 
D 

2.1.3. EXTeN4U, CONNECTIONS. ( Refer to 
figure 2-6.) 

(a) Power Connections. - The primary 
power connections are located in the 
rectifier cabinet in the front lower 
left hand corner of the vertical chassis. 
They are enclosed within a dust cover 
which can be removed by pulling straight 
up. The power input cable should be 
brought through the grommet hole to ter-
minals 1, 2 and 3, onthetorminr.1 strip. 
The power cable should have -1 rating of 
75 amperes max. capacity. It is 
necessary that a main Station switch be 
installed in the power line and it is 
recommended that its location be con-
venient to the transmitter so that the 
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DETAIL "A" 
METHOD OF FASTENING 
CABINETS TOGETHER 
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CONNECT TO 'TERMINALS 
F AND G ON REMOTE 
TERMINAL BOARD 

DETA1L"B" 

ILLUSTRATING 
SIDE PLATE 
MOUNTING 

K420 K4I9 
ER o o O = o 

/208V 

-J L_ 
T4I5 

08V 

NOTE: ALLOW AN ADD-

ITIONAL 43 INCHES IN 
WALL OPENING IF 
PHASING CABINET IS 
REQUIRED. 

PLACE THIS WIRE ON TAP .3 FOR 208 VOLT OPERATION 

CABINET GROUND 

150 AMPERE 
DISCONNECT FOR 

POWER FEED FUSED 
FOR 100 AMPERES 

SAFETY INTERLOCK 

CONNECT TO TERMINALS 
F AND G ON REMOTE 

TERMINAL BOARD 

OIL STOP SILL 

TRENCH DIRECTLY 

BELOW 

INTER CONbJEC T INC 
WIPING DUCT 

CABINET GROUND 

C602 

c6o1-1. 

VIEW "AA" VIEW'BB' 

RECTIFIER BAY MODULATOR BAY 

NOTE: 

FOR CABINET GROUND USE EITHER 

3" OR 4' STANDARD GROUND STRAPS 

 9' 4*"  

 35 t- • PRIMARY POWER 

ny DC ZWIR83 
MOD PI ATES 2 WIRES 

IV TRANSF, ) REMOTE 
PRIMARY / CONTROL 

HV (AC) TO 
RECTIFIERS (CONNECT TO BOTTOMS 

/.,OF FEED THRU BOWLS) 

D AND G CONNECT TO 
FILTER REACTORS 

=a_ 

MONITOR 

DI I AANNTD. CREURMRDETNET 

11-F 
11 G 

I! '1 
II I 

I I 
1 I I 

VIEW"CC" 

EXCITER BAY 

METALIZED SURFACE 

FREQUENCY 

AUDIO MONITOR 
INPUT 

NOTE: MODULATION TRANSFORMER AND REACTOR ARE 
OIL FILLED VAULT MUST MEET FIRE 

UNDERWRITERS REGULATIONS. 

NOTE: NUMBERS IN CIRCLES INDICATE 
SEQUENCE OF INSTALLATION 

INSTALL AND e FROM FRONT 

TRANSMISSION 
LINE 

MODULATION 
MONITOR 

r_oeleÎneJA 
r_ CURRENTMON  O R 

IT 
• • I • • - 

VIEW "DD. 

RF AMPLIFIER BAY 

TRANSMISSION 
LINE 

nos, 

\ 6 
MODULATED HV 

CONNECTED TO 
BOTTOM OF 
FEED THRU 

4 HV TRANSFORMER PRIMARY 

8 HV (AC) TO RECTIFIERS 

J FILTER OUTPUT (C601) 

9 155 
F 156 

G FILTER OUTPUT (C1502) 

H /5/ 

AIR REQUIREMENTS 

PROVISION MUST BE MADE TO SUPPLY 

APPROXIMATELY 2500CFM OF CLEAN AIR 
AT A MAXIMUM TEMPERATURE OF II5F 

TO THE REAR OF THE TRANSMITTER, 
EXPERIENCE HAS SHOWN THAT IT IS 

DESIRABLE TO MAINTAIN THE TRANS-

MITTER BUILDING AT ZERO OR POSITIVE 
PRESSURE TO EXCLUDE DUST FROM ENTER-
ING THE BUILDING THRU CRACKS ETC, 
PROVISION MUST ALSO BE MADE TO 

EXHAUST AN EQUIVALENT AMOUNT OF AIR 
FROM THE TOP OF THE TRANSMITTER. 

INSTALL FROM FRONT 

WIRES (1 000® c) 

ÉJEDEJIJ 

F} . ® e) 

32. 

VO-- - ' 
ell' 41[14 g©   

A 

NOTE: GROUND CABINETS INDIVIDUALLY,•AS THEY 
ARE INSTALLED, TO A COMMON BUS 
ALONG ONE SIDE OF THE TRENCH. 

TOP VIEW OF CABINET FLOORS SHOWING EOMPONENT PLACEMENTS 

SECOND DECK 

I 

•F il-"e9iMM 
I rer 

0 — — 

Figure 2-6 Installation Drawing 



V-



INSTALL,TION OF TRANSMITTER Section 2 

power line maybe completely disconnected 
before attempting any major servicing 
of the equipment. 

The crystal heat transformer T204 can 
be operated from either a 115 volt or 
208/230 volt source. If he transformer 
is to be operated from a 115 volt source 
use terminals 1 and 2 of transformer 
T204. A pair of unterminated wires have 
been run from terminals 208 and 209 on 
terminal board GH to n point just nbovc 
crystal heat fuses F401 and F402 to be 
used for 115 volt operation. To find 
these wires, remove the cover from the 
wiring channel located just above the 
crystal heat fuses. Disconnect th a 208/ 
230 volt source from the crystP1 heat 
fuses and solder the unterminated wires 
in their place, after which connect a 
115 volt source to terminals 208 and 
209 on terminal board GH. 

(b) Speech Input Connections. - Tho 
audio input connections to the trans-
mitter are made to the two audio ter-
minals located on the front of the ex-
citer vertical chassis in the lower left 
hand corner. See figure 2-6. Remove 
the shield covering these by pulling 
straight up. These connections should 
be made by means of a twisted pair 
shielded cable. A ground connection is 
also provided here for grounding the 
shield. 

(c) Antenna Transmission Line Termi-
nation. - The transmission line may be 
carried up the cabinet channel or may 
enter through the cbinet roof and the 
outer conductor or ground connection 
fastened securely to the Transmitter 
ground terminal. The inner conductor 
of the line should be connected to the 
T/L terminal standoff located near the 
top of the transmitter. Refer to fig-
ures 2-5 and 2-6 for locations. If a 
phasing cabinet is used,. the phasing 
circuit connection can be made directly 
through the side walls of the cabinets. 

(d) Monitoring Connections.- The mod-
ulation monitoring connection should be 
made to the isolr-ntite feedthru located 
on the outside wall of the R-F By. A 
twisted pair or small coax line should 
be used cornecting one wire to the ter-
minal and the otherto a chassis ground. 
See figure 2-7. 

Figure 2-7 Modulation Monitor 
Connections 

The audio monitor connections can be 
made to the 600 ohm - 150 ohm pad ter-
minals located on the left wall of the 
Power Amplifier Bay ( viewed from the 
rear) near the bottom of the cabinet. 
This connection is an unbalanced termi-
nation. 

If the gain of the audio monitor re-
quires R814to be run near the full out-
put position, a 6 db pad placed in the 
line willimprove the frequency responee 
curve to the monitor. 
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Section 2 INST;ILLTION OF TR-NSMITTER 

Figure 2-8 Audio Monitor and Remote 
Ant. Current Connections 

The frequency monitoring connection 
is made to a binding post on L213 in 
the exciter cabinet. ( See figure2-9.) 

(e) RemoteAntenna Current Connectors. 
- Connections have been brought out to 
a terminal board located near the audio 
monitor connections in the Power Ampli-
fier Bay. Connect the line from the re-
mote thermocouple to these terminals for 
measuring the remote antenna current. 
Remote meter M901 requires 500 microam-
peres for operation. The total line re-
sistance ( including adjustment resist-
ance) should not exceed 20 ohms. The 
line resistance adjustment is located 
near the connecting terminals. See fig-
ure 2-8. 

- 

!Oh Atil! ere 

Figure 2-9 Frequency Monitor 

FILAMENT 
STOP - START 

PLATE 

STOP- START 

POWER 
CHANGE 

OVERLOAD 

RESET 

o 

> A 

-MAM, 

Connections 

0 

 0 

 0 

Figure 2-10 Remote Control Schematic 
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ADJUSTMENT AND OPERATION Section 3 

SECTION 3 

ADJUSTMENT AND OPERATION 

3.1. INITIAL ADJUSTMENTS. 

3.1.1. GENERAL. - The 21B is operated 
from controls located conveniently on 
the front of the transmitter. Refer to 
figure 3-1. The control panels are 
mounted on the fronts of the doors and 
consistof suitable controls to turn the 
transmitter filament and plate power on 
and off, select circuits to be metered, 
select tuning elements to be adjusted, 
raise and lower the valuesefeeistance, 
capacity or inductance attached to the 
tuning or adjusting elements, select 
crystal oscillators, and reset the over-
load circuit. 

Additional switches and circuit break-
ers are located on the vertical chassis 
in the rectifier and exciter bays. 

3.1.2. FUNCTION OF CONTROLS.- Refer to 
figure 3-4. 

(a) Circuit Breakers and Switches. 

(1) Crystal Heat Switch.- This con-
trol, S202, located inside the exciter 
front door, turns the crystal heat power 
on or off independent of all other power 
controls except the main station power 
switch. 

(2) PA 0/L NORMAL.- This control, 
S407, is located on the rectifier bay 
vertical chassis, and is used to short 
circuit the PA overload relay contacts 
to prevent the transmitter being turned 
off during initial tuning adjustments. 
Place in the NORMAL position after tun-
ing adjustments. 

(3) HV OFF- NORMAL. - This switch, 
S408, is used to prevent the HIT being 
applied to the PA tubes, and is used 
primarily for removing the HIT during 

neutralizing adjustments and tuning in-

termediate amplifier. 
(4) RF PGWER AMP FIL AND MODULATOR. 

FIL. - These two rotary type switches, 
3409 and S410 respectively, are used to 
vary the filament voltage in 7-1/2 pero. 
cent steps to the above named .stages. 
Variable resistors controlled with the 
CIRCUIT METER SELECTOR switches furnish 
finer adjustment overa 10 perœntrange. 

(5) CONTROL CKT. - The following 
circuit breakers are all located side 
by side in the rectifier bay. The power 
to all of the control circuits ( includ-
ing tuning motors) flows through the 
control circuit breaker ( S411). 

(6) CABINET BLOWERS. - This circuit 
breaker, S412, is placed in the power 
leads supplying power to the cabinet 
blower motors. Power is not applied to 
the blowers, however, until the coated 
filament relay K401 is operated. 

(7) TUBE BLOWERS.-The tube blowors 
circuit breaker, S413, is placed in the 
power leads to blowers for the modulator 
and PA air cooled tubes. These also 
will not operate until the coated fila-
ment relay K401 has operated. 

(8) COATED FILAIvINT.- This circuit 
breaker, S414, is in the primary cir-
cuit of the constant voltage transform-
ers which supply power to the various 
coated filament tube filament transform-
ers. The constant voltage transformers 
are not excited, however, until relay 
K401 is energized through operation of 
the FILAMENT ON start station. 

(9) TUNGSTEN FILAMENT.- The PA and 
modulatorfilamentsara Energized through 
this circuit breaker, 3415, which is in 
the primary circuit of auto-transformers 
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Section 3 ADJUSTMENT AND OPERATION 

T411 and T412. These auto-transformers 
are energized only after relay K418 is 
energized through operation of the FIL-
AMENT START button. 

(10) LOU VOLTAGE.- The LOW VOLTAGE 
circuit breaker is located in the pri-
mary circuit of the low voltage supply. 
The low voltage supply turns on auto-
matically after the filament time delay 
relay K422 operates. 

(11) INTERMEDIATE VOLTAGE,- This 
circuit breaker, S417 is in the primary 
circuit of the intermediate voltage sup-
ply. This supply is turned on by oper-
ation of relay K404 which is energized 
by operation of the HV start stations 
only after the various interlock cir-
cuits are closed. 

(h) Rectifier Cabinet Controls. - See 
figure 3-1 

(1) OVERLOAD RI:SET. - This control, 
S501, is used to reset the " three shot" 
overload circuit in the event two over-
loads are experienced, ( the system re-
sets automatically in a predetermined 
time after just one overload) thus al-
lowing the circuit to function in full 
"three shot" fashion upon the nectover-
load. It also allows return to high 
power immediately if only two overloads 
are experienced. 

(2) POVER ( TU'TE-LGV-HIGH). - This 
selector switch, 3503, is used as the 
power level switch. 

In the TUNE position, this control 
grounds the screen grid of the 4-125A 
driver tubes to reduce the plate and 
screen currents to a safe value while 
tuning the grid and plate circuits of 
these tubes. 

In the LOir position, a reduced screen 
voltage is applied to the driver tubes 

and the power amplifier and modulator 
tubes operate at reduced plate voltage. 
A nominal 1 kw output is obtainable op-
perating thus. In this position, relays 
changingthe modulator bias, audio input 
pad and monitor output are energized. 

In the HIGH position, the plate volt-
age to the PA and modulator tubes is 
increased to full value for a nominal 
transmitter output of 5 kw. All aux-
iliary relays are de-energized to give 
full power operation. 

(3) PRI VOLTAGE. - This control, a 
rotary tap switch, selects any one of 
the three phases of the power line for 
metering. It also selects the .output 
of any one of the three constant voltage 
transformers for metering. The voltages 
thus obtained are read on the LINE VCLT-
AGE meter. 

(4) PLATE START-STOP. - Located at 
the right hand edge of the control pan., 
this button is of the pull - to - start 
push-to-stop type. Pulling this button 
energizes plate power relays K419 or 
K420 to apply high voltage to the r-f 
driver stage, the power amplifier stage, 
the a-f driver stage and the modulator 
stage. Pressing the buttonreleases the 
relays in the control circuit which, in 
turn, releases plate power relays K419 
or K420 to remove the high voltage from 
the above stages. This button is wired 
in conjunctionwlth the PLATE START-STOP 
buttons on the other three bays so that 
the plate power can be turned on or off 
from anyof the four cabinets. The con-
trol circuit is arranged so that the 
filaments can be turned on, also, by 
pulling this control. When operated 
thus, the plate circuit will automati-
cally turn on as soon as the filament 
time delay relay has operated. This can 
be nullified by pulling the plate con-
trol button then pressing it which will 
cause the filaments only to be energized. 
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ADJUSTMENT AND OPERATION lection 3 

(c) Modulator Cabinet Controls. 

(1) FTLA/'':.ENT START-STOP. - This is 
a pull-to-start, push-to-stop button 
similar to the plate power start-stop 
button. When the button is pulled, fil-
ament relay K401 ( coated filaments) is 
snergized followed by relay K418 ( tung-
sten filaments) and the blower motors. 
As soon as the filament time delay re-
lay K422 has operated, the low voltage 
plate relay K403 operates to apply plate 
voltage to the oscillator, buffer and 
audio stages. This filament button is 
connected in tandem with the filament 
buttons in the Power Amplifier and ex-
citer bays. Pushing these buttons will 
turn the plate supply off as well as the 
filament supply since they are inter-
locked. 

(2) CIRCUIT-METER SEL. - This con-
trol is a rotary tap switch,S702, which 
selects various circuits to be metered 
and, also, connects the ADJUST control 
to the proper motors toadjuct the value 
of filament voltage to the modulator 
tubes. In nositions 1 and 2, the FIL-
AMENT VOLTAGE meter is connected to the 
separate filament source of each of the 
modulator tubes. Position 1 being Mod. 
1 or the left hand tube viewed from the 
front of the cabinet. At the same time 
the proper adjusting motor is connected 
to the ADJUST Control and by proper ma-
nipulation of this control,tho filament 
voltage to the modulator tubes can be 
adjusted. 

When the CIRCUIT-METER SEL. control 
is rotated to DRIVER CATHODE landDRIVER 
CATHODE 2, the cathode current of the 
audio driver tubes V212, V213 and V214, 
V215 is metered on M701. 

(3) ADJUST Control. - This Control 
is a single pole, double throw, center 
position open switch which controls the 
rotation of the motors used to adjust 

the rheostats in thefilamenttmeórmer 
primary circuits. 

(4) PLATE START-STOP.- This control 
performs the same function as the PLATE 
START-STOP button on the rectifier bay 
front panel. See paragraph 3.1.2. ( b) 

(4). 

(d) Exciter Cabinet Controls. 

(1) FILAMENT ON-OFF. - This control 
performs the same function as the FILA-
MENT START-STOP button on the modulator 
bay front panel, see paragraph 3.1.2. 
(c) ( 1). 

(2) CIRCUIT-METER SEL. - The CIRCUIT-. 
METER SELECTOR switch on the exciter 
control panel selects the proper circuit 
to be metered by M304 and at the same 
time connects the proper tuning motor 
for circuit adjustment. M304 reads the 
following currents as the switch is ro-
tated clockwise from the counterclock-
wise stop; isolation amplifier cathode, 
buffer grid, buffer cathode, intermedi-
ate amplifier grid, first audio frequency 
amplifier cathode, and second audiofre, 
quency amplifier cathode. Simultaneously 
while the switch is in the BUFFER CATH-
ODE AND TUNE position, the buffer plata 
circuit can be tuned by manipulation oe 
the ADJUST control, likewise the inter-
mediate amplifier plate circuit can be 
tuned while the switch is in theINT AMP 
GRID and TUNE position. 

(3) OSCILLATOR. - This control, a 
small knob on the exciter controlpanel, 
selects one of the two crystal oscillator 
units for operation by means of relay 
K203. Relay K203 switches theplate and 
screen voltage from one oscillator tube 
to the other and changes the isolation 
amplifier grid connection from one os-
cillator to the other. In the counter-
clockwise position, the left hand oscil-
lator is in use while in the clockwise 
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Section 3 ADJUSTMENT AND OPERATION 

positionthe right hand oscillator is in 
use. The filament and crystal heater 
power is connected to both units at all 

times. 

(4) ADJUST.-This control functions 
similar to the ADJUST control in the 
modulator cabinet, see paragraph 3.1.2. 

(c) ( 3). 

(5) PLATE START-STOP. - This control 

functions identical to the PLATE START-
STOP control in the rectifier cabinet.. 

See paragraph 3.1.2. ( h) ( 4). 

(e) Power Amplifier Cabinet. 

(1) FILAMENT START- STOP. -Thispull-
to-start, push-to-stop button functions 
identical to the FILAMENT START-STOP 
button on the modulator and exciter cab-

inets, see paragraph, 3.1.2. ( c) ( 1). 

(2) CIRCUIT- NITER SEL. -The CIRCUIT-
METER SEL control selects the proper 
circuit to be metered by M904 in the 

first two positions of the control and 
in the last two, selects the proper tun-
ing motor for adjustment of the final 
tuning and the final loading respectively. 

(3) PLATE START-STOP.-This control 
functions identical to the PLATE START-
STOP control in the rectifier cabinet. 
See paragraph 3.1.2. ( b) ( 4). 

3.1.3. ENERGIZING THE EUITMEITT FOR THE 

FIRST TIME. 

(a) Precautions. - Before energizing 
the equipment, a thorough inspection of 
all connections and terminals should be 
made to assure freedom from faulty op-
eration. Do Not insert the tubes in the 
transmitter. Tube plate leads and caps 

should be checked for clearance to any 
metalobject and tied to some convenient 
support to prevent accidental shortcir-
cuits when checking operation of the 

plate voltage control circuit. 

Inspect all door interlocks making 
certain that the male member is free by 
pressing on the contact block until the 
spring is completely compressed and then 
releasing the pressure. If the contact 

block does not spring out to its initial 
position, checkthe two wires comprising 
the arm for parallelism, adjusting the 

wire armo until they are free of the 
stop pin located between the two wires. 
Before applying power to the transmitter 
input, be certain that all circuitbreak.. 
ers are in the off position. These pre-
cautions having been taken, the circuit 
to the transmitter can be energized. 

(h) Power Circuit Check. 

(1) Engergize the circuit to the 

transmitter. 

(2) Close the circuit breaker marked 

CGNTRGL CIRCUIT. 

(3) Close the circuit breaker marked 

COATED FILAMENTS. 

(4) Close the circuit breakers marked 
CABINET BLOWERS AND TUBE BLOWERS. 

(5) Close the cabinet doors. 

(E) Close the circuit breaker marked 

TUNGSTEN FILAMENTS. 

(7) Pull the FILAMENT start - stop 

button. 

The filament relay, K401, should now 
be energized and held operated through, 
its own holding contacts. The closing 
of the filament relay should light the 
filament pilot lamps, start the venti-
lating blowers, energize the fields of 
the PA fil 1, PA fil. 2, Fod. fil. 1, 
and mcd. fil. 2 tuning motors, energize 
the time delay relay, K422, energize the 
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constant voltage transformers and apply 
power to the filament transformer pri-
maries of all tubes in the transmitters. 
When approximately 30 seconds have e-
lapsed, the time delay relay should op-
erate. If the time necessary for the 
operation of this relay is not within 
10% of the 30 second lint, the time of 
operation should be adjusted. The field 
coil of the 807's tuning motor and the 
low voltage transformer will be enr-
gized immediately following the closing 
of the low voltage relay. Operation of 
the time delay relay completes the cir-
cuit necessary for the operation of the 
low voltage relay. 

(6) Rotate the PRI VOLTAGE control 
on the rectifier cabinet control to 0 
1-2, 0 2-3 and 0 3-1 in succession and 
read the voltage on the LINE VOLTAGE 
meter. 

(7) Continue rotation of the PRI 
VOLTAGE control to the FIL. 1, FIL, 2, 
FIL. 3 positions and note the reading 
on the LINE VOLTAGE meter. These read-
ings should be approximately 230 volts. 

The output of the constant voltage 
transformer depends somewhat on the 
power factor of the load. Since the 
power factors of the various loads on 
the different constant voltage trans-
formers are not the same, the actual 
voltage readings will differ somewhat 
frem each ether but will be within the 
5% tolerance and will always remain in 

this relation. 

(8) Rotate the CIRCUIT - METER Sel 
switch on the PA cabinet control panel 
to the PA FIL. 1 position and manipu-
late the ADJUST control clockwise and 
counter clockwise while watchingtheFIL-
AMENT VOLTAGE meter to see if the volt-
age changes properly. Snap the RF POWER 
AMP. Fn, switch on the rectifier bay 
vertical chassis to #1 position while 
observing the FILAMENT VOLTAGE meter in 
the FA bay. 

(9) Repeat step(8)with the CIRCUIT-
METER SEL switch in he PA FIL. 2 posi-

tion. 

(10) Repeat step ( 8) with the CIR-
CUIT-ME-UR SEL switch on the modulator 
bay set in MOD FIL. 1 and MOD FIL,2 po-
sitions while operating the MODULATOR 
FIL. switch in the rectifier bay. 

NOTE 
When the tubes are not in the 
sockets, the voltage readings 
will be only approximatelycor-
rectbecause na power is being 
drawn from the transformer sec-
ondaries. If voltage readings 
are obtained in the correct po-
sitions of the CIRCUIT- METER SEL 
switches and the readings are 
reasonably ccrrect for the cir-
cuit being metered, the power 
circuit check may be continued. 

(11) Open the rectifier bay front 
door and place the circuit breaker-)s 
marked LOW VOLTAGE and INTERMEDIATE VOL-
TAGE in the ON position. 

(12) Place the PA 0/I, switch in the 
NORMAL position and the HVswitch,in the 

NORMAL position. 

(13) Close the rectifier bay front 
locr. 

(14) Place the POWER control in the 

LOW position. 

(15) Pull a FILAMENT START button, 
Allow time for the time delay relay ex. 
operate. The green pilot lamps should 
all light. 

(16) Pull a PLATE START button. The 
intermediate voltage relay K404 and the 
low power relay K419 should; operate, 
all red pilot lamps except the twoover6 
load lamps; ahould light the fields 
of all remaining tuning meters; should 
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be excited; and the filament and plate 
HOUR meters should start to register. 

(17) Rotate the POWER switch to the 
HIGH position. The high power relayK412 
should operate and the low pcwer relay 
release. 

(0) Overload CireuitCheek. - With all 
the control circuits described in oper-
ation, take a lead pencil and open the 
contacts of one of the overload relays. 
This should cause the overload reset 
system to operate. Go through the three 
types of operationandchecktheresults. 
See paragraph 4.2.2. for explanation of 
the "3" shot system. 

When the above preliminary tests have 
been completed, shutoff the transmitter 
by pressing the FILAIŒNT START-STOP but-
ton. If conditions seem normal and no 
circuit breakers have blown during the 
above procedure, the tubes may be in-
serted in their sockets. 

3.1.4. FILAMNI ciRcurr ADJUSTMENT. - To 
permit the proper conditioning of the 
mercury vapor rectifier tubes, the fil-
aments should be excited for a period 
of thirty minutes before the applization 
of any plate power. . This can be accom-
plished by allowing one of the cabinet 
doors to remain open 1..!ith the filaments 
of the tubes excited, thus preventing 
the operation of the low voltage relay 
during the conditioning process. This 
aging procedure is required only in the 
case of new tubes. In subsequent oper-
ating procedure, the time delay relay 
will automatically nrovide the proper 
time interval. The filament volt meters 
are used in conjunction with the CIRCUIT-
METER SEL switches for measuring the 
filament voltage applied to the PA and 
MOD tubes. 

3.1.5. TUNING ADJUST1€NT. - OPERATION OF 
THIS EQUIPMENT INVOLVES THE USE OF HICH 
VOLTAGES WHICH ARE DANGEROUS TO Lin:. 

OPERATING PERSONNEL SHOULD AT ALL TIMES 
OBSERVE ALL SAFETY PRECAUTIONS. DO NOT 
CHANGE TUBES OR MAKE ADJUSTMENTS INSIDE 
THE EQUIPMENTWITH THE HIGH VOLTAGE SUB. 
PLY ON. DO NOT DEPEND UPON DOCR SWITCHS 
OR INTERLOCKS FOR PROTECTION. ALWAYS 
SHUT DOWN POWER EQUIPMENT WHEN MAKING 
ADJUSTMENTS. 

(a) Oscillator Adjustment. - The os-
cillator is of the untuned type and no 
adjustmentisavailable except a trimmer 
capacitor in the grid circuit. The fre-
quency may be varied over a range of 
4.10 to 20 cps by adjusting this trimmer 
capacitor. See figure 3-1B. 

Should it be found necessary, the 
frequency may be adjusted over a range 
of two to three hundred cycles by means 
of the airgap in the crystal holder. 
Refer to figure 4-6. This adjustment 
is made by removing the name plate from 
the top of the holder and using a spe-
cial type 280A wrench. Loosen the lock-
nut and rotate the airgap regulator-very 
slightly. Clockwise rotation lowers the 
frequency, counterclockwise rotation in-
creases the frequency. "hen the adjust-
ment has been completed, tighten the 
locknut and replace the name plate. 

Either Oscillator Unitmay be selected 
by the Oscillator s elector Switch, S303. 

(1) Rotate tie CRYSTAL HEAT switch, 
3202, to the ON position. 

(2) Close the circuit breakers to 
the CONTROL CIRCUIT, the CABINET BLOLTERS, 
the TUBE BLOWERS, the COATED and TUNG-
STEN FILAMENTS and the Lad VOLTAGE. 

(3) Place the HV switch in the OFF 
position and the FA 0/L in the OFF po-
sition. 

(4) Rotate the POvER level control 
to the TUNE position. 
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(5) Pull the FILAMENT start.-stop 
control. As soon as the time delay re-
lay operates, the plate and screenlmlt-
age will be applied to the oscillator. 

The normal operating curre,nt of the 
6F6 oscillator tube is between 10 and 
27 ma. The value of this current de-
pends on the frequency of operation. 
The higher the frequency used, the high-
er will be the operating current, 

(6) Place theCIRCUr24W7,R SEL Con-
trol in the ISO AMP CATHODE pos..:±:Un and 
check the cathodecurrent of this stage. 
It should be approximately ma. 

(b) AMPLIFIER GRID ADJUSTMENT. - Vhen 
proper operation of the oscillator has 
been secured: 

(1) Rotate the CIRCUIT-METER SEL 
switch to the BUFFER GRID position. 

(2) Adjust the isolation amplifier 

grid couplingcapacitor, C220, until the 
test meter indicntes 5 to 6 ma, of grid 
current. 

(c) Buffer Amplifier Pkte Tuning. 

• (1) Rotate the CIRCUIT-METER SEL 
switch to the BUFFER CARTODE and TUNE 
position. 

(2) Operate theADJUST control. The 
cathode current will dip sharply when 
the point of resonance is reached. 
the point of resonance cannot be found, 
it will be necessary to change the tap 
on inductor, L213. Refer to figure 2-9 
for the location of the inductor. 

If 

(3) Change the tap in steps cf not 
more than two turns at a time untilres-
onance is established with the tuning 
capacitor at approximately one-half ca-
pacity. 

(d) Intermediate Amplifier Grid Ad-

justment. - The tank inductor, L213, is 
provided with a sliding connector to 
very the degree of loading of the buf-
fer amplifier plate circuit and thecou-
pling to the grid of the intermediate 
amplifier tube. Refer to figure 2-9. 

(1) Rotate the CIRCUIT-METER SEL 
switch tothe INT. AMP GRID and TUE po-
sition. 

(2) Read the intermediate amplifier 
grid current as indicated on the TEST 
METER. If the grid current is not within 
the range of 35 ma to 40 ma, adjust the 
rider on L213 until this value has been 
obtained. ( When plate and screen volt-
age is applied tothe int, amp tube, the 
grid current should be about 23 ma.) 

(3) Adjust the rider in steps of not 
more than 2 turns at a time. To in-
crease the drive, -ove the tap toward 
the plate end of the coil. 

(4) Retune the buffer amplifierpkte 
circuit to establish resonance after 
each tap change. 

(e) Intermediate Amplifier Plate Tun-
ing. - Before attemptingto tune the in-
termediate amplifier plate circuit: 

(1) Be sure switch S408,figure 3-1, 
located in the control circuit of the 
power amplifier is in the OFF position. 

(2) Remove the power amplifier grid 
tap from L214. ( By removing this tap a 
better indication of resonance may be 
obtained.) 

(3) The intermediate amplifier plate 
circuit may new be tuned. 

(4) Close the INTERMEDIATE VOLTAGE 
circuit breaker. 
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(5) Rotate the CIRCUIT-METER SEL 
switch to the INT. AMP GRID and TUTEpo-
sition. The POVER switch should remain 
in the TUNE position. 

(6) Pull the PLATE start-stop con-
trol. 

(7) Operate the.ADJUST control,. Tune 
for minimum cathode current of the in-
termediate amplifier as indicated by a 
slight dip on meter M303. If the point 
of resonance cannot be found,it will be 
necessary to adjust the tap on inductor 
L214. Refer to figure 3-2. Change the 
tap in steps of not more than 2 turns 

at a time until resonance has been es-
tablished. 

itiveufflwilr 
Figure 3-2 Driver timplifier Plate Tank 

Inductor 

(8) Rotate the POWER switch to the 

LOW position to complete the tuning. 

(f) Final Amplifier Grid Adjustment.-
When resonance has been established in 
the plate circuit of the intermediate 
amplifier, the final amplifier grid tap 

can be replaced on inductor L214. This 
adjustable tap varies thedegree of load,-
ing of the intermediate amplifier plate 
circuit and the coupling to the grids 
of the final amplifier tubes. 

(1) The POWER switch remains in the 
LOW position. 

(2) Adjust the setting of the tap 
on the L208 at the ground end of the in-
ductor. Increase coupling in steps of 
not more than 2 turns at a time. 

(3) Check the final amplifier grid 
current after each tap change. 

(4) Retune the intermediate amp 
plate circuit to resonance after each 
tap change. 

(5) The tap should be adjusted so 
that at resonance the final amplifier 
grid current is approximately 225 ma 
with the power lever switch in the LOW 
position and the high voltage off the 
plates of the final amplifier tubes. 
The plate of the 4-125A tubes should 
now show a slight red color. 

(g) Neutralization. - Thefinal ampli-
fier has been neutralized and locked at 
the factory and no further adjustment 
should be required. However, due to the 
slight difference in the interelectrode 
capacity of various type 892R tubes, 
some adjustment of the neutralizing may 
be necessary. An oscilloscope may be 
used to indicate complete neutralization 
of the nrialamplifier circuit. The high 
voltage lead to the plates of the final 
amplifier tubes shouldbe broken by open-

ing switch 3408. Inductively couple the 
oscilloscope to the final pl tank coil, 

L804, to obtain sufficient r-f pickup. 
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PullthePLATE Start-stop control tu ap-
ply plate voltage to the r-f stages pre-
ceding the final amplifier. Tune the 
plate circuit of the final amplifier to 
as near resonance as can be determined 
without application the plate volt-
age. Maximum indication of r-f feedthru 
on the oscilloscope should appear under 
this condition. Adjust, the coupling to 
give the desired pick-up. Neutraliza-
tion adjustments may now be made. The 
neutralizing inductorshould be adjusted 
to give a minimum r-f indication on the 
oscilloscope. 

PA 
NEUTRALIZING 
ADJUSTMENT 

- 

Figure 3-3 Neutralizing Coil 
Adjustment 

(h) Final Amplifier Plate Tuning. 

(1)Make approximate settings of the 
output network by referring to the test 
sheets. 

(2) Close the switch, S408, located 
in the control circuit of the final am-
plifier tubes. 

(3) Rotate the TUNE METER SWITCH to 
the FINAL TUNE position. 

(4) Rotate the POWER switch to the 
LCW position. 

(5) Pull the PLATE start-stop con-
trol. 

(6) Operate the TUNING control.Tune 
for minimum plate current as indicated 
on plate meter M902. If the point of 
resonance cannot be reached, adjust the 
tap on the plate tank inductor. L803un-
til resonance can be established. See 
figure 3-4. 

Figure 3-4 Power àmplifiur Plate Tank 
and Output Network Inductors 

(i) Loading Adjustments. - All induc-
tor tap adjustments of the output net-
work have ben made for the frequency 
upon which the transmitter is to oper-
ate so that only slight adjustment of 
the inductor taps should be necessary. 
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fhe variable loading condenser should 
be set at mid range while the L section 
is adjusted to provide proper loading 
for full power operation. When operated 
in the HIGH power position, the normal 
operating power amplifier plate current 
is approximately 0.73 amp. 

(1) Rotate the CIRCUIT-METER switch 

in the PA cabinet to the FINAL LOAD po-
3ition. 

(2) The POWER switch remains in the 
iIGH position. 

(3) Apply voltage to the final amp-
lifier tubes. 

(4) Operate the TUNE control, and 
attempt to load the power amplifier to 
about 80% of the full load. 

foe 

— riMAC 
Figure 3-5' 845 Cathode Current 

Balancing Adjustment 

rape' •mil 

(5) To decrease the loading, raise 
the inductance of the output coil L804 
of the L section. To increase theload-
ing, the procedure is the opposite of 
the above. See figure 3-4. 

(6) To complete the adjustment of 
the L section, set the tap on the out-
put branch to give a maximum antenna 
line current. When the above conditions 
have been obtained, a slight adjustment 
of power amplifier plate tank circuit 
is necessary. To make this adjustment, 
rotate the CIRCUIT-METER SEL switch to 
the FINAL TUNE position and operate the 
ADJUST control until the tank circuit 
is set at resonance. 

(7) Now detune the plate circuit 
slightly to one side of this setting. 
The plate current and the line current 
will now increase as will the plate ef-
ficiency.  

The loading and tuning controls should 
be adjusted for maximum efficiency for 
the desired output. The apparent amount 
of detuning required to obtain the 
proper operating point will be greater 
for lower frequencies. 

This procedure of detuningthe plate 
circuit slightly off resonance is neces-
sary because the variable element Lathe 
final amplifier plate circuit is in the 
inductive branch, and merely tuning to 
minimum plate current does not tune the 
plate circuit to unity power factor. 
Strictly speaking, minimum plate cur-
rent may be used as an accurate measure 
of unity power factor only when the ca-
pacity of the tank isthaelement varied. 
The tuning adjustment of the 21B varies 
the inductance of the tank coil by means 
of a copper disc within the tank coil, 
and acts as a single short circuited 
turn. In this case maximum impedance 
will not occur at unity power factor, 
and L803 should be adjusted to a value 
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slightly different than that which pro-
duces minimum plate current. This pro-
cedure will result in a higher plate 
efficiency in the final amplifier than 
would be obtained by tuning to minimum 
plate current. 

(j) Audio Circuit Adjustments. - The 
only audio system adjustments necessary 
are the cathode current balancing ad-
justment on the 845's and thegrid bias 
adjustment on the modulators. The mod-
ulator bias should be adjusted to give 
a static plate current of approximately 
250 ma for each tube. 

(1) Place the POWER switch in the 
HIGH position. 

(2) Pull the PLATE start-stop con-
trol to apply plate voltage to the audio 
drivers and modulators. 

(3) Rotate resistor R250 for cath-
ode current balance of the 845tubes.See 
figure 3-5. 

(4) Rotate rheostat R404in the rec-
tifier bay until the bias is adjusted 
to give the recommended value of static 
plate current for the No. 1 modulator 
tube. ( Rotate clockwise to increase, 
counterclockwise to decrease the plate 
current.) See figure 3-6. 

(5) Rotate Rheostat R405 until the 
bias is adjusted to give the recommended 
value of static plate current for the 
No. 2 modulator tube. 

(6) Place the POWER switch in the 
LOW power position and repeat steps ( 2) , 
( 4) arid( 5) With res istors R417 and R406 f 

3.1.6. NOISE ADJUSTMENT. - Noise on the 
carrier can be minimized by adjustment 
of hum adjusters R806 and R809 in the 
power amplifier cabinet and R606 and 
R607 in the modulator cabinet. These 
resistors should be adjusted for minimum 

Section 3 

noise using a noise meter as an indica-
tor. The adjusting can be done in steps 
since opening a rear door automatically 
turns off the high voltage. 

:igure 3-6 Hum Adjustments 
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3.1.7. ADJUSTMENT OF DIFFERENTIAL RELAY 
K414. - This relay should be adjusted 
after all tuning adjustments have been 
made and the transmitter is operating in 
normal fashion on HIGH POWER. 

(a) With switch S407 in the PA 0/L-OFF 
position and capacitor C810 in the open 
position, turn the transmitter on and 
check for normal operation and tunings. 
See Figure 3-7. 

(b) Turn capacitor C810 until relay 
K404 " faILsout" i.e. closes the normal-
ly closed contacts. 

(c) After the proper operation of re-
lay K414 is obtained, switch S407 can 
be placed in the NORMAL positon. 

(d) Check for proper differential by 
de-tuning final amplifier. If the dif-
ferential is too close, increase the ca-
pacity of C810 until desired resultsare 
obtained. Note that it will normally 
take more detuning on one side of PA 
resonance than on the other to produce 
the same results. 

(e) Repeat the above procedure in LOW 
POWER and find a position of C810which 
is satisfactory for both HIGH and LOW 
power operation. 

3.2. ROUTINE OPERATION. 

3.2.1. GENERAL. - The steps outlined in 
ehis section may be used as a guide to 
routine operation of the equipment, sub-
sequent to completion of the initial ad-
justments. It issuggested that the op-
erator refer to the adjustment section 
3f this instruction book for a more de-
tailed explanation in regard to adjust-
ment of the transmitter circuits. Con-
trol knobs and meter locations are shown 
in figure 3-1. All tuning controls are 
motor driven and function through raise 
and lower knobs on the front panel of 

air 

'UK: Ali 

SCREW DRIVER IINSERTED HERE 

FRONT PLATE 

REMOVED TO SHOW C8I0 

IMF i 

Figure 3-7 Capacitor C-810 Adjustment 

the transmitter. It is assumed that the 
main station power switch is in the ON 
position and the crystal heat switch 
S202 ( or external source) is turned on. 

3.2.2. STARTING EQUIPMENT. 

(a) Open the lower front door of the 
rectifier cabinet and place the follow-
ing circuit breakers in the ON position: 

(1) CONTROL CIRCUIT 

(2) CABINET BLOWERS 

(3) TUBE BLCWERS 

(4) COATED FILAMENT 

(5) TUNGSTEN FILAMENT 

(6) LOW VOLTAGE 

(7) INTERMEDIATE VOLTAGE 
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(b) With the lower front door of the 
rectifier cabinet still open, place the 
PA 0/L switch in the NORMALposition and 
the HV switch in the NORLAL position. 

(c) 
doors 
AMENT 

Close the front door and all other 
that might be open and pull a FIL-
START switch. 

(d) Read filament voltages and make 
adjustments if needed. Check oscillator 
plate current, ISO AMP CATHODE, BUFFER 
CATHODE and BUFFER GRID current as well 
as 1st and 2nd AF cathode current. 

(e) Place the HIGH-LOW power switch 
in the correct position for the power 
desired. 

TYPICAL METER READINGS 

Cabinet I Meter 

Rectifier Line voltage 

; Circuit 

Pri 
. 

! Pr]. 
Fri 

IFil 
, Fil 
' Fil 

Modulator ; Audio driver 
i cathode current ; 

Exciter 

Mod lcathode cur- ! 
'rent ( STATIC) ; 
IMod 2 cathodecuri-
¡rent ( STATIC) i 
¡Filament voltage 

voltage 0 1 
voltage 0 2 
voltage 0 3 
1. 
2. 

3. 

Driver cathode 1. 

Driver cathode 2. 

Mod 1 cathode 

Mod 2 cathode 
Mod Fil 1. 
nod Fil 2. 

1Final amp grid ! Final amp grid 
current 

¡Int amp platevol- i 
I tage 
iInt amp cathode 
I current 
HTest meter 

¡Oscillator meter 

Power AmplifielRemote ant. cur 
Final amp plate 
i current 
!Final amp plate 
voltage 

;Filament voltage 
11P. line current 
iFF Tani: current 

Int amp 

Int amp cathode 
ISO amp cathode 
Buffer grid 
Buffer cathode 
Int amp grid* 
1st AF cathode 
2nd AF cathode 
Oscillator cathode 

PA B - lead 

Across PA plate 
supply 

PA Fil 1. 
Ant. lead 

OUTPUT POWER LEVEL 
- 3-  kT - 

230 
230 
230 

120 ma 

115 ma 

260 ma 

260 ma 
14.2 V. 
14.2 V. 

230 ma 

2900 V. 

315 ma 
29 ma 
5 ma 

23 m 5 ¡na 

10 ma 
86 ma 
10-27 ma 

730 ma 

8500 V. 

14-8 V. 

230 
230 
230 

120 ma 

115 ma 

215 ma 

215 ma 
13.0 V, 
13.0 V. 

225 ma 

2900 V. 

280 ma 
29 ma 
5 ma 
95 ma 
25 ma 
8.5 na 
86 ma 
dep.on fre. 

330 ma 

3800 V. 

13-8 V. 

* The int amp grid current may vary 4 or 5 ma during modulatiun. This 
and will not affect the operation or quality of transmission. 

is normal 

1542Z. 3-15 



"ection 3 

(f) Pull a PLATE START switch. 

ADJUSTMENT AND OPERATION 

(g) Check the intermediate amplifier 
zrid and plate current, the power am-
plifier grid and plate current, and the 
d'river cathode 1 and driver cathode 2 
current. 

(h) Check local and remete line cur-
rent. 

(1) Make all necessary monitoring 
obse7..vations. 

3.2.3. STOPPING EQUIPMENT. - The trans-
nitter may be completely shut off ( with 
exception of the blowers) by pushing a 
FILAMENT start-stop control. The blow-
ers will run for an adjustable period 
(recommended 2 min.) and then automati-
ally off. 

3.2.4. OVERLOAD RESET. - A "three shot" 
overload system is employed in the 21B 
transmitter. If one occurs, the trans-
nitter will turn on immediately after 
+-he overload on full power and overload 
Light #1 will turn on. Ifno ether over-
lcad =curs immediately, the "three shot" 
system can be returned to full " three 
that" operation by pulling the OVERLOAD 
ESET control, otherwise, within an ad-
justable period,(recommended 5 seconds) 
of the first overload, the system will 
automaticelly reset. If, however, a 
second overload occurs immediately after 
the first, the transmitter will turn on 
again at half power and the secondeger-
load light will turn on. If no other 
overloads are experienced, the OVERLOAD 
RESET control can be pulled to return 
the transmitter to fill power operation 
,nd at the same time return the " three 
ihot" system to full " three shot" oper-
ation. The system 011 not automati-

cally reset after the second overload. 
If three overloads occur before the 
OVERLOAD RESET control has been pulled, 
the transmitter plate supply will turn 
cff and remain off until a PLATE 
POWER START button has been pulled. 
If the transmitter should continue to 
show overload and repeatedly set up on 
low power, until at such time when the 
overload condition can be eliminated, 
the power change switch can be placed 
in the LM POWER position and the OVER-
LOAD RESET button pulled, thus allowing 
713 shot" operation in low power. 

3.2.5. PCUER CHANGE. - The power output 
can be changed from 5 KW to 1 KY', or 
conversely,by merely turning the power 
level switch to the desired position; 
it is not necessary to shut the plate 
power off during power change. 

3.2.6. OSCILLATOR CHANGE. - In event a 
crystal becomes erratic in operation cr 
needs adjustment for frequency, the 
spare oscillator can be switched in by 
turning the OSCILLATOR selector switch.. 
This can be done with no break in the 
program since the spare oscillator is 
always warmed up and ready for immedi-
ate use. With the OSCILLATOR control 
in the counterclockwise position, the 
left hand oscillator is in use;with the 
control in the clockwise position the 
right hand oscillator is in use. 

3.2.7. BLOWERS. -- The air blowers in 
the 21B will remain operatingfor a pre-
determined time after the plate andfil-
ament supplies have been turned off. 
This automatic turn-off feature insures 
the air cooled tubes reaching a safe 
temperature before the blowers are turned 
off--do not pull the mein station power 
switch until the blowers have stopped. 
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SECTION 4 

CIRCUIT DESCRIPTION 

4.1. MECHANICAL DESCRIPTION. 

4.1.1. CABINETS. - The 21B transmitter 
is contained within 4 cabinets, each 78" 
high by 37-1/2" deep by 43-1/2" wide 
(exclusive of dust covers). Total width 
is 15' 1/4" with dust covers while the 
height is 79-5/16". The cabinets are 
arranged so that in-the-wall installa-
tion may be employed; in which case, 
special top and side dust covers are 
furnished. Full access front doors are 
used on all cabinets except the recti-
fier cabinet where a special "dutch" 
type construction is employed to allow 
maximum safety to operating personnel 
and at the same time provide for acces-
sibility to operating controls contained 
therein. The top part of the door is 
hinged on the top edge whereas the bot-
tom part is hinged conventionally onthe 
right edge. Two full length rear doors. 
are employed on each cabinet. All doors, 
except the lower front on the rectifier 
cabinet, have primary interlocks and 
high voltage shorting safety switches. 
Front doors have glass windows where 
tube visibility is desirable. 

4.1.2. VENTILATION. - Forced air venti-
lation is employed in the 21B Transmit-
ter. Air is drawn through dust filters 
at the bottom of each rear door and 
forced by means of centrifugal blowers 
to the points requiring ventilation.The 
air is then exhausted through a large 
opening at the top of each cabinet which 
is provided with a dust trap. If an ex-
haust air duct is to be used, an exhaust 
fan capable of 3000 cu. ft./min. should 
be installed at the building exhaust 
port. Provisions can be =Fide in the ex-
haust air duct for heating the transmit-
ter room with part of the exhaust air 
in cold climates. 

4.2. ELECTRICAL DESCRIPTION. 

4.2.1. PRIMARY POVER CIRCUITS. — Refer 
to figure 4-1. Power for the 21B Trans-
mitter is obtained from a 208 or 230 y 
3 phase source. The entire transmitter 
will operate from the single set of line 
connections if desired. In some in-
stances, however, it might be desirable 
to run the crystal heat transformer T204 
from a separate 115 v source. Connec-
tions have been provided for this type 
of operation. The crystal heat trans-
former, as furnished, is connected to 
line terminals 1 and 3 for single phase 
230 volt power through fuses F401 and 
F402 and switch S202. 

Power for control circuit operation 
is obtained from line terminals 1 and 2 
through circuit breaker S411. 

The filament transformers for coated 
filament tubes are supplied from ter-
minals 1, 2 and3, through circuit breaker 
S414, relay contacts K401 and constant 
voltage transformers T407, T408 and 
T409. Line voltage for all 3 phases and 
regulated filament primary voltage for 
all three regulated primary circuits is 
metered in these circuits by meter M5011 
the different circuits being chosen by 
selector switch S502. Filament time de-
lay relay K422 is connected across the 
secondary of constant voltage trans-
former T408. This relay prevents plate 
voltage being applied to the low volt-
age rectifiers ( and subsequently the 
high voltage rectifiers) before the tube 
filaments have had sufficient time fcr 
heating. 

Cabinet air blower motors B202 and 
B401 are supplied 230 v single phase 
power from line terminals 2and3 through 
circuit breaker S412 and the contacts 
of relay K402. The tube blower motors 
B603, B604, and B805 are supplied 
single or 3 phase 230 volt power from 
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terminals 1, 2 and 3 through circuit 
breaker S413 and the contacts of relay 
K402, the coil of which is actuated by 
blower time delay relay K421 which al-
lows the blowers to operate for an ad-
justable time after thetransmitter fil-
aments have been turned off to insure 
the tubes reaching a safe temperature. 
The blower motors B603, B604, B805 and 
806 are connected to the 3 phases as 
lingle phase loads when single phase 
motors are supplied. 

Power for the power amplifier and 
nodulator filament transformers is taken 
from line terminals 1, 2 and 3 since 3 
phase 230 v operation is employed. The 
power goes through circuit breaker S405, 
relay contacts K408 to autotransformers 
T410 and T411 where the different taps 

TO CONTROL 
CIRCUIT 

TRANSFORMERS 

MOD. I FIL 1400. 2 FIL. 

13401 8202 8603 6404 13805 

MOD FINAL 

H V RECT. FIL 

DIAL SPEECH INTER OVERLOAD LV AUDIO 
HEATER MAPI..R. AMPLR RECT, RECT. DRIVER DRIVER 

USE TERMINALS I £2 OF 1204 FOR 
IS T DIAL HEAT POWER SOURCE 

AUDIO 

H V RECT F 

EXCITER INTERV 
RECT. 

INTERv 
ncT. 

Ile 

represent a 7.b1/2% change in filament 
voltage. The taps on the autotransform-
ers are connected to switches S409 and 
S410, 5409 controlling the power ampli-
fier filament voltage and S410 control-
ling the modulator filament voltages. 
From switches S409 and S410 the fil-

ament primary power goes to rheostats R610, 
R611, R811 and R812 where full rotation 
of the rheostat arm represents a 10% 
change in filament voltage. The PA and 
modulator filament transformers are Scott 
connected high reactance transformers 
designed to limit the starting current 
surge when the cold tube filaments pre-
sent a very low value of resistance « 
Notice that the points on modulator fil-
ament switch S410 are connected to lower 
voltage tape on the autotransformers 

T604 

3417— r — 

tMJJ 1213 
/NTER. V PL 

Figure 4-1 Primary Power Circuits 

-)1  

e g 81% 

A 

ziee 
PA 2 FIL. 

R420 

 I I 

H V PLATE 

* CONNECT TO TERMINALS 
3 OF 1414 6 1415 FOR 
208 VOLT OPERATION 
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then corresponding points on PA filament 
switch S409. This is connected in such 
a fashion because ordinarily the modu-
lator tubes are run at a lower filament 
voltage than the PAtubes since theemie-
sion requirement is somewhat less. 

• Single phase 230 v power is required 
for the low voltage plate supply. The 
low voltage transformer T210 is powered 
from line terminals 1 and 2 throughcir-
cuit breaker S416 and relay contacts 
K403. The intermediate power supply 
transformer T213, also requires single 
phase 230 v and is powered from line 
terminals land3 through circuit breaker 
S417 and relay contacts K404. 

The high voltage plate supply re-

6401 

6421-1 6401-3 

5404-5-6 
5601-2-3 

5205-6-7 
5804-5-6 

55038 (-'6) 

FAI 

6405-2 

6406-3 

5407-4 

quires 3 phase 230 v power for opera-
tion. Current transformers T412 and 
T413 are inserted in the power lines 
connected to line terminals 1 and 3 for 
operation of overload relays K411 and 
K412. 5 kw to 1 kw power change is ac-
complished by autotransformers T414 and 
T415 through operation of high power re-
lay K420 and low power relay K419.Auto-
transformers T415 and T414 are tapped 
to compensate for a 208 v line voltage. 
The high voltage plate transformers 
T1001, T1002 and T1003 are delta con-
nected for 3 phase 230 v operation and 
are tapped for line voltage adjustment. 
The power consumption of the entire 
transmitter on full power is approxi-
mately 24 kw at 85 power factor. 

6412- 

5411- 

6409-3 

5406. 5423 5410 1, 

K406-I 

5408-1 

5409-2 

6410-1 5405-3 

Figure 4,2 Control Circuits 
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FIL 
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5303 

6203 1901 
6901 

VI 
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CV3 
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4.2.2. CONTROL CIRCUITS.-Refer to fig-
ure 4-2. Power for operating the con-
trol circuits is drawn from line termi-
nals 1 and 2 through circuit breake r 
411. Pulling a filament start button 
(S301, S701 or S901) will energize coated 
filament relay K401 which will turn on 
pilot lamps 1501, 1301, 1901 and all 
filaments in the transmitter except the 
PA and modulator filaments. Coated fil-
ament relay auxiliary contacts K401-1 
close and holdthe relay in the operated 
position. At the same time, the fields 
of tuning motors B801, B802, B601 and 
8602 are energized anclfilament time de-
lay relay K422 starts to function ( see 
lower right hand corner of figure 4-2). 
Upon operation of coated filament relay 
4O1, the blower relay K402 is energized 
through contacts K401-2EmdK42'Irl. After 
the blowers have reached operating speed, 
air interlock switches S608, S607, and 
3809 will close and the tungsten fil-
ament relay K418 will operate and en-
ergize the PA and modulator filaments 
and light the filament pilot light 1701. 

After the filaments have been on for 
30 seconds, the filament time delay re-
lay 1(422 will have operated closing con-
tacts K422-1 resulting in the applica-
tion of power to the coil of low volt-
age plate relay K403, which turns the 
low voltage plate power on providing the 
doors are closed to operate the door 
interlocks S404-5-6, S601-2-3, S2-5-6-7 
and S804-5-6. In addition, operation of 
filament time delay relay K422 energizes 
the field of 807 tuning motor B204 and 
lights the low voltage pilot light 1302. 

Pulling a plate start button ( S305, 
3504, S704 or S904) will energize in-
termediate voltage relay K404; the cir-
cuit going from line terminal #1through 
one section of circuit breaker S411, 
through the NC contacts of the filament 
start buttons, the NC contacts of the 
plate start button, the pulled plate 

start button, overload relays contacts 
K411-1, K412-1, K413-1, K414-1, K415-1, 
contacts K403-1 of lowvoltage plate re-
lay K403, through the coil of interme-
diate voltage relay K404 and through 
the other section of circuit breaker 
S411 to line terminal #2. Opeeating 
this relay ( K404) will turn oh the in-
termediate voltage supply Ilich powers 
the 4-125A and 845 tubes. In addition, 
the field of PA grid tuning motor B203 
is energized and pilot lamp 1303 is 
lighted and sequence start relay K405 
is operated. Operation of sequence start 
relay locks the plate power circuit 
through holding contacts K405-2. 

The high voltage plate relays K419 
(low power) or K420 ( high power) are 
operated by a circuit which is identi-
cal to the circuit required to operate 

the intermediate voltage relay except 
the circuit goes through high voltage 
switch S408, exciter interlock relay 
contacts K416-1, bleeder relay K417 in-
terlock contacts K417-1, Power level 
switch S503B, and either through the 
contacts of restart #2 relay K408 and 
low power relay interlock contacts K419-1 
to the coil ofhigh power relay K420, or 
through high power relay interlock con-
tacts K420-1 to the coil of the low 
power relay K419, dependingupon the po-
sition of pouer level switch S503B. At 
the same time, the fields of PA tune 
and PA load motors B803 and B804 respec-
tively, are energized, plate hour meter 
M402 starts to run and high voltage pi-
lot lamps 1304, 1504, 1702 and 1902 are 
lighted. Also the bleeder relay K417 
is energized to remove the bleeder from 
the circuit when the plate power is on. 
When low power is selected, bias relay 
K206, attenuator relayK207, drive relay 
K205, and monitor relay K801 are ener-
gized to condition the transmitter for 
low paver operation. Overload switch 
S407 is used to short out differential 
overload relay contacts K414-1 during 
tune-up procedure. Pressing any plate 
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or filamentstop button will release se-
quence start relay K505 and turnoff the 
plate power. In addition, opening any 
door ( except the bottom front door in 
the rectifier cabinet) or causing an 
overload in the high voltage plate cir-
cuits will turn off the plate power. 
Failure of the bleeder relay K417 or the 
excitation from the 4-125A tubes will 
remove the high voltage also. Likewise, 
should the low voltage plate supply or 
the blowers fail, the high voltage plate 
supply would be turned off through the 
interlock system. 

OVERLOAD e I 

TRANSMITTER OP-

ERATING NORMALLY. 

K405-2 CLOSED. 

TRANSMITTER OP-

ERATING NORMALLY. 

K405-2 CLOSED. 

OVERLOAD #3 

TRAN,MITTER OP-
ERATING AT HALF 
POWER. K405 2 
CLOSED. 

OVERLOAD OCCURS. 

OPENING COIL CIR 

CUIT OF K405. 

SECOND OVERLOAD 
OCCURS, OPENING 
COIL CIRCUIT OF 
K405. 

THIRD OVERLOAD 
OCCURS, OPENING 
COIL CIRCUIT OF 
0405. 

CUNTACIS K405-2 
OPEN, TURNING 
TRANSMITTER HIGH 
VOLTAGE OFF. 

IF NO OTHER OVER-
LOAD OCCURS WITHIN 
5 SEC074DS. K425 
RESETS THE OVER-
LOAD SYSTEM. 

CONTACTS K405-2 
OPEN, TURNING 
TRANSMITTER HIGH 
VOLTAGE OFF. 

The "3 shot" overload reset system 
which is diagramed in the upper right 
hand portion of figure 4-2, operates in 
the following manner. With the trans-
mitter operating cn full power in normal 
fashion, as explained above, sequence 
start relay K405 provides the hold 
circuit for the plate power by means of 
contacts K405-2 whicY parallel the start 
push button. Should an overload occur 
which vould open any overload interlock 
contact, sequence startrelay K405 would 
drop out and turn the plate power off. 
Immediately, however, restart 11 relay 

OVERLOAD it2 

TIME DELAY 

RELAY K425 

STARTS. 

CONTACTS K408-5 
OPENS CIRCUIT TO 
HIGH POWER RELAY 
K420, WHILE CON-
TAUS (408-6 CLOSE 
CIRCUIT TO LOW 
POWER RELAY K4I9. 

CONTACTS K405-2 OPEN, 
TURNING HIGH VOLTAGE 
OFF. HIGH VOLTAGE 
REMAINS OFF UNTIL A 
PLATE START BUTTON 
FS PULLED. 

OPERATION OF 
K406 ENERGIZES 
K405 THRU K406-3 
AND K407-4. 

OPERATFON OF 
1808 ENERGIZES 
K405 THRU K408-7 
AND K409-3. 

Figuro 4-3 Ov3rload System Block Diagram 

OPERATION OF 

K405 TURNS HIGH 

VOLTAGE ON AGAIN. 

RELEASE 01 RELAY 
K407 OPERATES, 
OPENING K406-3 
AND K407-4 CIR-
CUIT. K405 HOLDS. 

OPERATION OF K405 
TuRNS TRANSMITTER 
HIGH VOLTAGE BACK 
ON WITH HALF POWER. 

RELEASE 02 RELAY 
6809 IS ENERGIZED. 
OPENING CIRCUIT THRU 
64 0R-3 AND K408-7. 
,405 III 

61110 RELEASES, OPEN-
ING K410 1 WHICH RE-
SET,' THE CONTROL 
CIRCUIT AFTER ONE 
MORE OVERLOAD. 
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K406 is energized through the circuit 
from terminal Jthrough contacts K410-1, 
ontaots K423-1, reset switch S501, con-
acts K405-4, and contacts K407-2. En-
:rgizingthis relay closes contacts K406-3 
thrucontacts K407-4 and operates segence 
start relay K405again putting tletrans-
aitter back on the air. If no other 
overload occurs within an adjustable 
time, overload time delay relay K423, 
dhich is now running, opens contacts 
g23-1 and resets the " 3 shot" system. 
the system can be reset manuallyby pull.-
ing S501. Assuming that a second over-
load is going to occur before the reset, 
iotice that restart #1 relay K406 holds 
in the operated position by virtue of 
its holding contacts K406-1 and release 
11 relay K407 is energized through 
K406-2, K408-4, K406-5,1'8;501, K423-1 and 
:410-1 contacts. Energiz,ing release #1 
relay K407 opens the circuit of K406-3 
ind K407-4 leaving K405-2, the hold con-
',acts of sequence start relayK405 again 
lolding the plate power on. 

vhen the second overload occurs,se-
olence start relay K405 again opens and 
;urns the transmitter off. The trans-
nitter is then turned on again at fifth 
,ower by restart relay K408. K408 is 
.perated by the circuit through contacts 
:407-3, K405-4, S501,K423-1 and K410-1. 
Jperation of this relay, K408, closes 
:ontacts K408-7 through K409-3 contacts 
,hich are in series across the start but-. 

Therefore, the transmitter is 
ultomatically started again at fifth 
,ower since contacts K408-5 opens the 
high powerrelay K420 and contacts1(408-6 
:loses the low power relay K419. After 
he plate power is applied by contacts 
408-7, sequence start relay K405 again 
;loses and release relay K409 is ener-
:ized by the circuit through contacts 
.408-3, K405-5,3501, K423-land K410. 1. 
)peration of K409 opens contacts K409-3 
!eaving sequence start relay contacts 
:405-2 again holding the plate power on. 

If a third overload occurs and sequence 
start relay K405 is again opened, the 
transmitter plate supply will turn off 
again and remain off. When release re-
lay K409 operates, it opens contacts 
K409-2 which releases hold relay K410 
and opens hold contactsK410-1thusopen-
ing the reset circuit and automatically 
resetting the "3 shot" system so as to 
be ready when the overload is cleared 
and the transmitter is manually turned 
on again. 

After the second overload, the trans-
mitter can be turned on again at full 
power and the "3 shot" system returned 
to full "3 shot" operation by pulling 
the overload reset control, S501. After 
the third overload, it willbe necessary 
to turn the transmitter back on by pull-
ing a plate start button. Pilot lamp 
1502 lights after one overload, pilot 
lamp 1503 turns on after the second over-
load and 1502 goes out, and on three 
overloads, both lamps go out along with 
the plate pilot lamps. 

4.2.3. REMOTE CONTROL CIRCUITS. - Refer 
to figure 2-8 and figure 4-2. The re-
mote control circuits for the 21B trans-
mitter attach at the remote control ter-
minal board in the rectifier bay. The 
remote controls function identical to 
the controls on the transmitter panel. 

The filament start and the plate start 
buttons on the remote unit are wired in 
parallel with those on the transmitter 
while the filament stop and plate stop 
buttons on the remote unit are wired in 
series with those on the transmitter 
unit. The remote filament pilot light 
is effectively in parallel with the 
coated filaments and the plate pilot 
light is effectively in parallel with 
the high voltage pilot lights ( plate). 

The Remote power change switch is 
connected so that the high power con-
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tacts are in series with the high power 
contacts on the transmitter power change 
switch and the low power contacts are 
in parallel with the low power contacts 
on the transmitter power change switch. 

In or''er to change power from the re-
mote position, it is necessary to place 
the transmitter power change switch in 
the HIGH POITER position and leave it 
there. Conversely, if the power change 
is to be made from the transmitter power 
change switch, the remote switch will 
have to remain in the HIGH POVER posi-
tion. In other words, for higl power 
operation, both switches must be in the 
HIGH POWER positions while for low power 
one or both must be in the LOW POWER 
position. 

The overload switch for remotecper-
ation is connected in series with the 
transmitter overload switch while the 
overload pilot lamps are connected di-
rectly in parallel with the transmitter 
overload lamps. 

Two terminals ( F and G) are brought 
out to connect external auxiliary in-
terlocks. These terminals are connected 
so that the auxiliary interlocks will 
be in series with the transmitter door 
interlocks. 

4.2.4. RADIO FREQUETCY CIRCUITS. 

(a) Oscillator. - The crystal oscil-
lator employed is a modification of the 
Colpitts type oscillator circuit. This 
circuit, utilizing a type 6F6 pentode 
tube, has high inherent frequency sta-
bility against variations in d-c supply 
voltage or variation in tube character-
istics. Two oscillator units are fur-
nished with the 213 transmitter. Either 
unit may be selected using the oscillator 
selector switch, S303. The removal of 
one oscillator does not affect theoper-
ation of the transmitter. The oscilla-
tors are supplied with selected lowtem-
perature coefficient "A" cut quartz 
plate crystals with a temperature coef-
ficient of les than three parts per 

million per degree centigrade. Each 
crystal is mounted in a Collins type 
297 crystal oven. The crystalsare main-
tained at 50 degrees centigrade ( 600 C. 
on special order) by means of a mercury 
thermostat Feving a 0.2 degree sensitiv-
ity. A small variable capacitor, C101 
is connected across the crystal so that 
the frequency of operation maybe varied 
in a range 4-10 to 20 cps. If itie found 
necessary, the frequency may be varied 
over a range of 200 to 300 cps by ad-
justing theair gap between the connect-
ing plate and the quartz crystal. This 
operation is explained in paragraph 
3.1.5. ( a) of this instruction book. 
Plate and screen voltage supply for the 
oscillator is made stable by a voltage 
regulating circuit consisting of two 
003/VR105 tubes and a voltage divider 
consisting of R207, R208 and R209. The 
cathode current of the oscillator is 
metered by M101 to indicate functioning 
of the oscillator. 

(b) First Buffer. - The output coup-
ling of the oscillator to the grid of 
the first buffer is controlled by the 
variable capacitor C220. The Buffer 
stage employs an 807 beam power ampli-
fier operating class AB. This tube 
serves to isolate the oscillator from 
the reaction of changes in circuit tun-
ing or operating conditions in the fol-
lowing stages. The cathode current of 
this stage is metered by the test meter 
M304 when the test meter switch is in 
the ISO A1,1 CATHODE position. 

(c) Buffer Amplifier. - the buffer 
amplifier stage utilizes two 807 tubes 
in a parallel connected circuit opera-
ting rlass " C". The use of two tubes 
in this stage assures more than ample 
drive to the following stage. In case 
either one of the tubes should become 
inoperative, the remaining tube would 
be sufficient for satisfactory opera-
tion. The screens of this buffer ampli-
fier stage and of the preceding isola-
tion amplifier are tied together to cre-
ate a slight automatic excitation con-
trol; thereby maintaining fairly uni-
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form excitation throughout line voltage 
variations. The plate tank circuit of 
this stege is also utilized as the grid 
circuit of the following stage. The 
tank circuit capacitor is motor driven 
and controlled from the front panel. 
The tank inductor L213 is provided with 
4 sliding connector to vary the degree 
of loading of the plate circuit end the 
coupling to the grid of the intermediate 
implifier stage. An adjustable tap is 
uso arranged on inductor L213 for the 
Jurpose of operating a frequency moni-
tor. The cathode current of the 807 
tubes is indicated on the test meter 
Ahen the CIRCUIT METEn SEL SVITCH is in 
the BUFFER CATHODE AND TUNE position. 
The grid current is indicated on the 
7ame meter with the SEL SurCH in the 
3UFFER GRID position. 

..(d) Intermediate Amplifier. - The in-
'ermediate amplifier employs two type 
.-125A power tetrode tubes. The amount 
of drive to this stage is determined by 
the position of the tap on inductor L213 
Lo which the grids are capacitivelyom-
pled. A fixed bias of approximately 120 
volts is applied to the grid by the low 
voltage supply in addition to te rec-
tified grid voltage obtained 1.1 .-en the 
tube is being driven. ihen the POWER 
change switch S502 is in the TUNE posi-
tion, the screens of the 4-125A's are 
grounded and act as snppressors to limit 
the amount of plate current flow when 
the .stege is being tued. The plate 
tank circuit consi7ts of a variab'e in-
luctor. L214 with adjustable taps and a 
1.xed capacitor 0238. The inductor L214 

Ls motor driven and is controlled from 
he front panel. The coil of an over-
load relay, K413, is connected between 

center tap of the 4-125A filament 
4inding of transformer T205, and the 
segative side of the intermediate volt-
ige supply. If the catode current of 

the 4-125A tubes exceeds the safe value, 
relay K413, will be operated, which re-
sults in the removal of the plate volt-
ago. The grid current is metered by op-
erating switch S302to the INT. AMP GRID 
AND TUNE position. ith the switch in 
this position, the test meter M304 ip 
connected in series with the lead from 
the bias supply to the grids of the 
4-125A tubes and shunts the meter across 
resistor R257. The cathode current is 
metered at all times with meter M303 
inserted in series with the coil of the 
overload relay K413. 

(e) Power Amplifier. - The power am-
plifier employs one type 392R triode 
tube. The grid of this tube is connected 
to an adjustable tap on the plate tank 
inductor of the intermediate amplifier. 
Bias for this stage is obtained solely 
from the rectified grid voltage when ex-
citation is applied. The plate is shunt 
fed thru an r-f choke ( L802). The plate 
tank and output network is a combination 
of " pi" and " L" matching sections. This 
combination reduces harmonics to a neg-
ligible value and can be matched to 
quite a wide range of transmission line 
impedances by varying the constants of 
the "L" section. The plate tank induc-
tor L803 and the loading network capac-
itor C809 are motor driven and controlled 
from the front panel. The inductance 
of the "L" section is variable. A pick-
up coil to provide means of coupling 
the modulation monitor to the output of 
the transmitter is connected from the 
output endof the "L" section to ground. 
The RF LINE CURRENT meter is connected 
in series with the transmission line 
and may be read from the front of the 
transmitter when the cabinet door is 
closed. 

Coil neutralizatioli is employed in 
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this stage. The inductance of L801 res-
onates with the grid to plate capacity 
of the tube et the operating frequency. 
When the circuit is properly adjusted 
the impedance from grid to plate is very 
high and the amplifier is neutralized 
for the frequency of operation. 

The grid current of the two Power 
Amplifier tube is metered at all times 
by M301 which is inserted in series with 
the grid and the center tap of the 
filament windings of this tube. The 
cathode current is metered at all times 
by F902. The coil of a differential re-
lay is connected between the center taps 
of the two filament windings of the 
tube and the negative side of the HV 
supply. This relay operates when the 
cathode current and r-f line currentex-
ceed a safe ratio and prevents damage to 
the tube. The line current coil of the 
differential relay, K414, is excited by 
rectified r-f from V803. The value of 
excitation is adjusted with capacitor 
C810. Should the ratio of PA cathode 
current to r-f line current get too 
large, the relay will operate and turn 
the transmitter off. 

4.2.5. AUDIO CIRCUIT. 

(a) Audio Amplifier Circuit. - Theau-
dio amplifier stage employs two type 

6N7 triode tubes connected in a push 
pull circuit. The input circuit to this 
stage consists of a terminating pad 
across the primary of the input trans-
former. This pad has sufficient atten-
uation so that regardless of inout im-
pedance, either open or short circuited, 
it presents approximately the same im-
pedance to the transmitter. This ar-
rangement may improve the overall fre-
quency characteristics of the station's 
audio system. The audio input required 
is of the order of 4,14 dbm, However, 
if a lower input level is required, it 
is only necessary to remove the input 
pad from the circuit. The input level 
required under this condition is about 

+10 dbm. The secondary windingsof the 
input transformer feed directly into 
the grids of the 6N7 tubes. The cath-
ode current of this stage is metered by 
rotating the TEST SWITCH to the FIRST 
AF CATHODE position. This places the 
test reter across resistor R229 which 
is located in the cathode circuit. The 
output of the audio amplifier is resist-
ance coupled to the grids of the tubes 
in the second audio stage. 

(b) Second Audio Amplifier Circuit. - 
The second audio amplifier consists of 
a pair of 6A5G or 6B4G tubes connected 
in push-pull. The grids of these tubes 
are resistance coupled to the plates of 
the first audio amplifier tubes. The 
plate circuit is impedance coupled te 
the grids of the driver tubes by choke 
L220 and coupling capacitors C241 and 
C242. The cathode current of this stage 
is metered by the TEST METER in the 2ND 
AF CATHODE position. 

(c) Audio Driver Circuit. The audio 
driver stage utilizes four type 845 tri-
ode tubes connected in a push pull par-
allel circuit operating Class i. The 
cathode current of the tubes is metered 
by rotating the CIRCUIT-METER SEL switch 
on the modulator cabinet panel to the 
DRIVER CATH 1 or DRIVER CATH 2 posi-
tions. The total driver cathode current 
is indicated on the meter when the SEL. 
switch is in the MOD FIL 1 and MOD Fil. 
2 positions. The tubes are self biased 
by cathode resistors R246 and R242. The 
output of this stage is transformer cou-
pled to the grids of the modulator tubes. 
Feedback is employed from the 845 plates 
to the grids of the input stage. 

(d) Modulator Circuit. - Twotype 892R 
triodes connected in a push pull cir-
cuit operating Class B are used to mod-

ulate the r-f final amplifier. These 

tubes operate with a fixed, bias and with 

8500 volts ontheir plates in high power 

operation. The bias voltage to the tubes 

is regulated by two rheostats, R404 and 

R405, which are located on the vertical 
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chassis of the rectifier bay. During 
low power operation, bias is regulated 

by rheostats R406 and R417 and the plate 
voltage is reduced in proportion to the 
-1 tube plate voltage. A feedback cir-
cuit is connected from the plates of 
the modulator to the grids of the input 
stage. The amount of inverse feedback 
employed is sufficient to minimize any 
trouble encountered dueto varying loads 
on the modulator. The output of the 
modulator is coupled to the plate cir-
uit of the power amplifier tubes by 
11004, and L1001. A low pass filter 
consisting of L1002 and C806, has been 
incorporated between the modulator and 
the final amplifier to attenuate the 
high frequency response at a fairly rapid 
rate above 10,000 cycles. This low pass 
filter is very effective in eliminating 
any " sing", transients, etc., that may 
appear on the carrier due to some part 
failure or other trouble in the audio 
amplifier. The cathode currents of the 
modulator tubes are metered by separate 
meters. DO overload protection is fur-
nished by overload relay K415 inserted 
in the cathode circuit of the two tubes. 

4.2.6. FILAIENT SUPPLIES. 

(a) Power Amplifier. - Two filament 
heating transformers ar..-2 employed for 
the 892R power amp tube, one for 
each half of the filament. These 
transformers are Scott connected in the 
primary and series connected in the:sec-
ondary with the midpoint of the 892R 
filament connected to the midpoint of 
the transformer secondaries. The phasing 
of the secondaries are such that one-half 
of the filament for each 892Ris excited 
Xi degrees out of phase with the second 
half. Therefore, theoretically, the hum 

appearing in the plate circuit is can-
celled out. The BI- anl grid returns are 
brought to neutral points in the filament 
circuits established by fixed resistors 

R805,R807, and variable resistorR806.The 
variable resistor can be adjusted from 
the rear of the power amplifier cabinet. 
Variable resistor R806 is adjusted to 
give minimum noise. The taps are us-
ually near the filament center tap end 
of the adjustment. Filament voltage can 
be varied by variable resistor R811 
from the front panel by operation 
of the ADJUST controlwhere a 10% change 
in filament voltage is possible; in ad-
dition, a 7-1/2% change is possible by 
manipulation of switch S409 which changes 
the taps on the filament autotransformers 
T4:I0 and T411. 

(b) Modulator. - As inthe case of the 

power amplifiers, two filament trans-
formers are used for each 892R modulator 
tube. The secondaries of each set of 
transformers are connected 90 degrees 
out of phase with each other and in 
phase with the corresponding secondaries 
of the other set of transformers. The 

Scott connected primaries are connected 
in phase with each other. The result 
is a cancellation of hum in the push 

pull connected modulator plate circuits. 
Hum is balanced by variable resistors 
R606 and R607 and fixed resistors R602, 
R603, R604 and R605. The modulator fil-
ament voltage is adjusted by primary 
rheostats R610 and R611 and bytap switch 
S410 in 10% and 7-1/2% steps, respec-
tively. 

4.2.7. PLATE AND BIAS SUPPLIES. 

(a) Low Voltage Supply. - The low volt-

age supply provides plate and screen 

voltage for the oscillator tubes, the 

isolation tube and the buffer tubes. In 
addition, it provides screenvoltage for 
the 4-125A driver tubes and fixed bias 
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V101 

rolL102 
R103 

P203 

V101 

1-102 

R103 

R208 

é o • 

R207 

V201 

R209 

V207 

R2I4 

+500 

YR203 L208 

L207 

(i)0 ()I OCi 

7209 

L22I V203 

R23I 

R230 

R233 

L210. 

7210 

K205 

oL LAW • ASW 
R258 R259 

R405 R406 

R404 R4I7 

Figure 4,-4 Low Voltage and Fixed Bias System 

for the 4-125A grids and the 892R modu-
lator grids. The rectifier tubes are 
type 8008 mercury vapor tubes. Two 
VR105 tubes are used in series to pro-
vide regulated plate voltage to the 
oscillator tubes. The center tap of the 
plate transformer is above ground to pro-
vide the bias voltage for the 4-125Als 
and the 89211 1s. 

(h) Intermediate Power Supply. - The 
intermediate voltage power supply is a 
full wave bridge power supply employing 
four type 8008 mercury vapor tubes to 
provide approximately 2900 volts for the 
plates of the 4-125A tubes and approxi-
mately 1450 volts for the plates of the 
845 audio driver tubes. The voltage for 
the plates of the 845 tubes being taken 
from the center tap of the plate trans-
former, T213, which is half that appear-
ing across the entire power supply out-
put terminals. 

V204 

E202 

V205 

V801 

V602 

K424 

(c) High Voltage Power Supply. - The 
power supply employed to furnish power 
to the power amplifier and modulator 
stages is a 3 phase full wave single Y 
producing a ripple frequency of 6flilich 
is comparatively easy to filter. Sepa-
rate filter components are used for the 
power amplifier and modulator plate cur-
rents. The three plate transformers are 
mounted external of thetransmittercabi-
nets. The rectifier tubes employed in 
the high voltage power supply are type 
8008 mercury vapor rectifier. Air is 
blown on the base of the tubes through 
individual ports in the rectifier cabi-
net vertical chassis. Each tube has an 
individual filament transformer upon 
which the rectifier tube socket is mount-
ed.The primaries of the filament trans-
formers are connected in quadrature to 
produce longer rectifier tube life. It 
is important that the plate transformer 
connections be made exactly as speci-
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t'ied on the schematic. 

'he high voltage bleeder, R406, is relay 
pperated and is placed in the circuit 
Jhen the plate voltage is turned off. 
Automatic shorting devices ground the 
:lositive side of the high voltage supply 
Thenever any door ( except those of the 
:-ectifier cabinet) is opened. When the 
rectifier cabinet doors are opened ( ex-
cept the lower front door) the 3 phase 
ugh voltage leads are shorted together 
I•nd are grounded. Immediately prior to 
this shorting, however, the door inter-
Locks function to turn off the high power 
tnd throw the bleeder into the circuits. 

The plate voltage is reduced for half 
flower operation by the use of autotrans-
'ormers T414 and T415 which are tapped 
to give proper reduced powerplatevolt-
ige. 

Figure 4,-5 Typo 297 Crystal Oven 

280A 

CRYSTAL HOLDER 

ADJUSTING TOOL 

297 

CRYSTAL OVEN 

SCREW DRIVER 

FOR 

ADJUSTING GAP 

LOCK WRENCH 

Figure 4-6 Typo 280A Crystal adjusting 
Tool 

Nameplate 
B 500 1357 00 Air Gap Regulator 
C 500 1356 00 Locking Ring 
D 500 1358 00 Tap Plate 
E A-T Cut Crystal 
F 190 9310 00 Isolantite Ring 
C 500 1672 00 Thermometer Guide 
H 500 1670 00 Anvil 

Heater Element 
J 190 7233 00 Isolantite Base 
K 900 1671 00 Thermostat Cover 
L 292 0013 00 Angle Thermostat 
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SECTION 5 

PREVENTIVE MAINTENANCE 

This radio transmitting equipment has 
been constructed of materials considered 
to be the best obtainable for the pur-
pose, and has been carefully inspected 
and adjusted at the factory to reduce 
maintenance to a minimum. However, to 
insure peak performance and prevent the 
failure or the impairment of the opera-
tion of the equipment,a definite sched-
ule of routine periodic checks and main-
tenance procedures should be adhered to. 

5.1. CLEANING. 

5.1.1. TRANSNITTER GErERAL.-The great-
est enemy to uninterrunted service in 
equipment of this type is corrosion and 
dirt. Corrosion is accelerated by the 
presence of dust and moisture on the 
component parts in the assembly. It is 
impossible to keep moisture out of the 
equipment in certain localities, but 
foreign particles and dust can be peri-
odically removed by means of a soft 
brush and a clean dry jet of air. An-
other alternative would be to usea vac-
uum cleaner. Although the cabinets are 
equipped with dust filters which will 
remove most of the dust particles, there 
is always a slight accumulation of dust 
in the vicinity of circuits at a high 
potential. Remove the dust by the above 
methods as often as a perceptible quan-
tity accumulates at any place in the 
equipment. It is very important that 
rotating equipment such as variable 
capacitors, tap switches, etc., be kept 
free from dust to prevent undue wear. 
Corrosion resulting fro' a salt laden 
atmosphere may cause failure of the e-
quipment for no apparentreason.In gen-
eral,it will be found that contacts such 
as tap switches, tube prongs, and cable 
plug connectors are most affected by 
corrosion, hen the equipment is oper-
ated in localities subject to such cor-

rosive atmosphere, inspection of wiping 
contacts, cable plugs, relays, etc., 
should be made more frequently in order 
to keep the equipment in good condition. 

A cleaning schedule should be set up to 
include only a limited amount or clean-
ing and dusting to be done at one time. 
In this way it will require only a few 
minutes each night after shutdown and a 
more thorough job will be accomplished. 
Assign a different section ofthe trans-
mitter to be covered each night.Arrange 
the schedule so that a complete coverage 
of the transmitter is obtained in a 
week's time. 

5.1.2. AIR FILTER.-The spun lass fil-
ter elements at the rear of the trans-
mitter will give more satisfactory life 
if the elements are cleaned about once 
every two weeks. A small vacuum cleaner 
is a satisfactory means of removing sur-
face dirt. The eleidents should be re-
placed whenever the spun glass appears 
to be appreciably clogged by dust and 
grease. 

5.2. ROUTINE CHECKS. 

5.2.1. GENERAL INSPECTION. 

(a) Check all connections at least 
once a month. Tighten all loose nuts, 
bolts and screws. 

(b) Inspect interlock switches in the 
front and rear doors for proper opera-
tion. 

(c) Examine all mechanical parts of 
motor driven assemblies for excessive 
wear. 

(d) Check all contacta of.: cable re-
ceptacles and plugs to assure a clean, 
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firm mechanical connection between one 
another. 

(e) Check all manually operated switch-

es for excessive wear. 

(f) Check all relays for proper oper-
ation and inspect relay contacts to make 
certain they are clean and free from 

pits. 

(g) Examine electrical system for ex-
cessive heating of transformers, resis-
tors chokes , etc. 

5.2.2. TUBE CHECK 

(a) A check on the emission of all 
vacuum tubes should be made at least 
every 1000 hours of service. 

(b) Keep a record of the length of 
time the tubes are in use. 

(c) Replace tubes that have been in 
service an excessive length of time. 

(d) Visually inspect the elements in-
side of the tubes. Elements may have 
become warped, increasing the possibility 
of short circuiting. 

(e) Maintain the filament voltage of 
the coated filament tubes within +5% of 
the recommended values for the type of 
tube used. Toc high or too low a fila-
ment voltare affects the tube operation 
and reduces tube life. In the case of 
the 892R tubes ,which have tungsten fil-
aments, maintain the filament voltage 
at the minimum value which gives satis-
factory operation. The filament. life 
of these tubes can be greatly extended 
in this manner. 

(f) Examine the prongs on alltubes to 
make certain that they are free fromcor-
rosion. When replacing tubes, make sure 
that they are seated correctly and fully 

in the socket and that they make a good 
electrical canteet. If it has a plate 
or grid cap lead, be sure this is pro-
perly in place and in good electrical 
and mechanical condition. 

5.2.3. VOLTAGE AND CURRENT CHECKS. -Dur-
ing actual operation, meter indications 
should be under frequent observation to 
verify the proper cperating currents and 
voltages. A table showing the approxi-
mate meter indications under typical 
operating conditions is shown in Section 
4. Some variations in the current and 
voltage may occur but most satisfactory 
results are obtained from operation at 

rated values. 

5.2.4. FERFOKANCE CHECKS. - Electrical 
performance tests should be made peri-
odically and should include measuring 
the distortion at a number of modulation 
levels and noise measuremBnts. 

5.3. LUBRICATION.  

5.3.1. MODULATOR AND PA BLO ERS.- Blow-
er motors eouipped with grease cu)s are 
lubricated by turning the grease cup 1/4 
turn every 100 hours of operation. Re-
fill when empty with bearing grease. 

Motors not equipped with greasecups have 
wool packed bearings which reqoired 30 
to ri0 drops of SAE 20 oil afterthe first 
3000 hours of operation and every 1000 
hours thereafter. 

5.3.2. RECTIFIER BLOvER i.X)TOR. - Lubri-
cate the bearings of this blower motor 
with spindle oil of a viscosity of 190-
220 Saybolt Universal Seconds at 100°F, 
such as Cities Service Pacemaker #2 or 
equal. Lubricate every 1000 hours or 
when the need is apparent with only a 
small amount of lubricant sincetoo much 
will shorten the brush life. 

5.3.3. EXCITER CABINET VENTILATING BLOm-
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ERS. - The bearings of the ventilating 
blower motors should be lubricated with 
Cities ServiceNorth Star 000 every 3000 
hours of operation. It is necessary to 
remove the end bells from the motors to 
gain access to the hearings. 

5.3.4. TUNING MOTORS AND ASSEMBLIES. --
Lubricate with the same type of oil as 
prescribedin the EXCITER blower motors. 
Lubricate every 1000hours using a small 
amount at one time. 

NOTE 

The total life expectancy of the 
above motors is in excess of 4500 
hours. 

5.4. MAINTENANCE TOOLS. 

The proper use and care of maintenance 
tools and equipment is very important. 
Tools and maintenance equipment should 
be handled carefully while being used and 
kept in good condition at all times. Ar-
range the maintenance equipmentina well 
laid out manner on a work bench or cart 
so that the proper tools are available in 
case of emergencies. Always use the tool 
that was intended for the job being per-
formed. When wrong tools are used while 
working on a unit, unnecessary damage to 
the equipment may result. Keep a good 

supply of maintenance equipment on hand 
at all times. Check supplies of lubri-
cants, cleaning agents, crocus cloth, 

etc., and replenish the supply when ne-
cessary. 

5.5. RELAY MAINTENANCE.  

Included in the schedule of preventive 
maintenance is relay maintenance. le-
pendable operation of this equipment re-
quires proper operation of all relays. 
Although each relay in this equipment 
has been chosen because of satisfactory 
performance in similar service, some of 
these relays have rather critical adjust-
ments and should not be tampered wi'r 
In case of failure of the telephone ty9e 
relays,it is best to replace the entirc 
relay. The only maintenance recommended 
is the periodic use of a burnishing tool 
to clean the contact surfaces. 

In general, the contact adjustment of 
thea-c type of power relay is not criti 
cal. Contact assemblies and coils can 
be replaced in case of failure. Neva' 
use sandpaper or emery cloth on the con-
tact surfaces. Relays which have efL-
cessive hum are not seating properly 
Dirt on the pole faces is most likely the 
cause of this, and can be remedied by 
washing with carbon tetrachloride. 
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SECTION 6 

CORRECTIVE MAINTENANCE 

If routine Maintenance checks and in-
spection schedules, as outlined inSection 
5, are performed regularly, very little 
trouble is likely to occur with this 
equipment. However, it is realized that 
at times; certain parts will fail, not 
because of improper selection of compon-
ents but rather a defective part which 
may show up one or two out of every hun-
dred. It is impossible to foresee every 
case of trouble that may develop, but 
very little should occ 7.r, without being 
evident by PbnermF1 readings of the 
meters in the transmitter. An experienced 
operator should have little difficulty 
in locating and correcting the faults. 

A systematic procedure of testing should 
be followed to quickly isolate the cir-
cuit at fault. 

6.1. TROUBLE SHOOTING. 

6.1.1. TUBE FAILURE. - The most frequent 
cause of trouble in equipment of this 
type is tube failure. If a fault occurs 
in the equipment, isolation of the cir-
cuit at fault is helpful in determining 
the location of the defective tube. De-
fective tubes causing an overload in 
power circuits may usually be located by 
inspection. It will be found that ex-
cessive heating or sputtering within 
vacuum tubes is a good indication of 
fault in the tube circuit. Low emission 
tubes maybe the cause of erratic or poor 
performance of the equipment. If there 
is any doubt concerning the emission of 
any tube, it should be checked immediate-
ly and replaced if defective.A burned out 
filament, obviously, would give no light 
with voltage applied. Tubes with elec-
trical noises cause excessive distortion 
or hum. This fault may be more difficult 
to isolate to a particular tube; however, 
a tube suspected of faulty operation may 
be checked by replacing with a like tube 

known to be in good condition. 

6.1.2. LOCATION OF TROUBLE. - The trans - 
mitter may fail to function either aL 
the time of attempting to start it, or 
it may fail during operation. In either 
case, the procedure for making a test 
is to check the circuits in the order of 
succession they are made operative in tho 
process of starting the tra.nsfoitter.Pe-
fer to paragraph 4.2.2. for the sequence 
of operation that takes place during nor'. 
mal starting sequence. 

This procedure should aid in isolatinÉ, 
the trouble to one or two units. A cheek 
of all circuit breakers should be made 

to ascertain the power circuit affected 
by the trouble. 

The following tables of operating volt- • 
ages and current measurements is supplDod 
to assist the operator in trouble shoet - 
ing. Open and short circuits willus 
be accompanied by a change in the voli.; 
age applied to one or more of the tube„ 
A check of the various tube voltages a re. 
current measurements against the values 
shown in the tables will assist L1 lo-
cating the source of trouble. 

6.1.3. CABLE TRJUBLE. - To provide lo-
calized cantrol and metering on the front 
doors it la necessary to run approximate :I.y 
60 wires between the cabinet chassis and , 
the control doors. This is done through 
two cables fitted with Cannon connecto:# s 
The circuits are so arranged so that only 
one cable is necessary to provide the es-
sential transmitter functions such as 
tuning, metering, etc.. The other cable. 
carries all the circuits which are con-
venient to have but are not absolutely 
essential to the transmitter operation , 
such as, filament metering, pilot lights, 
etc.. Therefore, should one cable give 

15441 6-1 



Section 6 CORRECTIVE MAINTENANCE 

trouble it is only necessary to put the 
good cable in the key position and re-
pair the other cable while the equipment 
is in operation. 

6.1.4. SERVICING THE EQUIPMENT. - The 
major portion of components are construc-
ted on vertical chassis or side walls 
within the cabinets. This adds con-
siderableaccessibility to all components, 
as access to all components is readily 
attained from either front or the rear 
of the transmitter. Each tube SPAR has 

beenarrangedwitha cover that is easily 
removed and all the parts thereunder are 
readily accessible. The air baffles in 
the rear cabinet can be removed promptly 
if deemed necessary to gain access to 
components that need servicing. The 
wiring ai the rear of the vertical chas-
sis is exposed by removing the channel 
covers . The meterand control door wiring 
isaccessibleupalremoval of two covers. 
One-man replacement of all components has 
been designed into this equipmentwher-
ever practical. 

C105 

C106 

L101 

C102 

R102 

Figure 6-1 4OF Frequency Control Unit Parts Arrangement 

R101 

C103 
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Figure 6-2 Rectifier Bay, Front Open 
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Figure 6-3 Modulator Bay, Front Open 
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Figure 6-4 Exciter Bay, Front Open 
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Figure 6-5 Power Amplifier Bay, Front Open 
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SECTION 7 
PARTS LIST 

ter 

ITEM I CIRCUIT FUNCTION 

B202 Exciter cabinet veilti-
lar,ion blower 

S203 

B204 

Driver plate tuning 

Buffer plate tuning 

B401 Rectifier tube venti-
lation 

B601 

15602 

B603 

B604 

B802 

B803 

B804 

B805 

Mod, filament adjust 

Mo. filament adjust 

Modulator tube venti-
lation 

Modulator tube venti-
lation 

Power amplifier fila-
ment adjust 

PA plate tuning 

PA plate loading 

PA tube ventilation 

DESCRIPTION 'PART 

MOTOR: Split phase induction; 230 v AC, 230 0013 GO 
50/60 cps, single phase 

MOTCR: AC: 230 vs 60 cps, sIngle phase, 

4 rpm 

-elfprr-

à 1.pm 

AO; 230 v, 60 cps, single phase, 

BLOWER and MOTOR ASSEM: 230 v ! C, 60 
cps, 3400 rpm rlotor 

MOTOR: AC; 230 v, 60 cps, sjngle phase, 

4 rpm 

MOTOR: AC; 230 v, 60 cps, single phase 

4 rpm 

BLOWER and MOTOR ASSUI: includes: 
BLOWER and MOTOR: 230 v AO, 60 cps, 
1/7 hp 

SWITCH ASSEM: Micro, SPDT 5 amp 250 v 

AC, see S607 

BLOWER and MOTOR ASSEM: includes: 
BLOWER and MOTOR: 230 v PC, 60 cps, 

1/7 hp 
SWITCH ASSEM: Micro, MDT 5 amp 250 v 

AC, see S608 

MOTOR: AC; 230 v, 60 

4 rpm 

MOTOR: AC; 230 vl 60 cps, single phase, 

4 rpm 

MOTOR: AC; 230 v, 60 cps, single phase, 
4 rpm 

BLOWER and MOTOR ASSEM: includes: 
BLOWER and MOTOR: 230 v AO, 60 cps, 

1/7 hp 
SWITCH ASSEM: Micro, SPDT 5 amp 250 v 

AC, see S809 

cps, single phase, 

230 0012 CO 

230 0012 00 

503 6210 oD3 

230 0012 OC 

230 0012 CO 

503 6103 00 
503 6162 

503 59 75 
(260 07 -v, 

503 61,:.1 
503 616 .2 

503 5915 -, 
260 07C'j 

230 0012 CiC 

230 0012 CD 

230 0012 00 

503 6103 004 
503 6162 002 

503 5975 002 
260 0700 00) 
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PARTS LIST 

ITEM CIRCUIT FUNCTION 

C101 

0102 

0103 

0104 

C105 

0106 

0201 

C202 

C203 

C204 

C205 

0206 

0207 

C208 

C209 

0210 

C211 

Freq. adjust 

Ose, feedback 

Osc. cathode 

Csc, screen bypass 

Ose, plate bypass 

Iso. amp grid coupling 

Intermediate voltage 
filter 

Intermediate voltage 
filter 

Intermediate voltage 
filter 

Intermediate voltage 
filter 

Intermediate voltage 
filter 

Intermediate voltage 
filter 

Intermediate voltage 
filter 

Intermediate voltage 
filter 

Low voltage filter 

Low voltage filter 

Low voltage filter 

DESCRIPTION 
COLLINS 

PART NUMBER 

CAPACITOR: Var, 12 mmf max, 1 mmf min, 
single sect 

CAPACITOR: !:ica, 51 mmf + 2%, 2500 WV 

CAPACITOR: Mica, 270 me + 21, 2500 WV 

CAPACITOR: Mica, 10,000 mmf +10%, 1200 
WV 

CAPACITOR: Mica, 10,000 mmf +10%, 1200 WV 

CAPACITOR: Mica, 1,000 mmf + 10%, 2500 WV 

CAPACITOR: 4 mf +10%, 2500 WV 

CAPACITOR: 4 mf +10%, 2500 VV 

CAPACITOR: 4 mf + 101, 2500 WV 

CAPACITOR: 4 mf + 10%, 2500 WV 

CAPACITOR: Paper, 4 mf + 20%, 5000 WV 

CAPACITOR: Paper, 4 mf + 20%, 5000 WV 

CAPACITOR: Paper, 4 mf + 20%, 5000 [. 1/ 

CAPACITOR: Paper, 4 mf + 201., 5000 WV 

CAPACITOR: Paper, 15 mf + 10%, 1000 WV 

CAPACITOR: Paper, 15 mf + 10%, 1000 WV 

CAPACITOR: Paper, 10 mf + 10%, 1000 WV 

922 3100 00 

937 oole, 00 

937 0064 00 

937 0170 00 

937 0170 DO 

937 0104 CO 

930 0033 00 

930 0033 JO 

930 0033 00 . 

930 0033 on 

930 0053 oo 

930 0053 oo 

930 0053 oo - 

930 0053 00- 

930 0050 00 

930 0050 00 

930 0038 00 
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PARTS LIST 

ITEM CIRCUIT FUNCTION DESCRIPTION 
COLLINS 

PART NUMPE'R 

C212 

0213 

C2I4 

0215 

0216 

0217 

C218 

0219 

Feedback 

Feedback 

Audio amp plate de-
coupling 

I Audio 

Audio 

Audio 

Audio 

coupling 

coupling 

connection 

connection 

2nd audio plate de-
coupling 

0220 Excitation control 

0221 

0222 

0223 

0224 

0225 

0226 

0227 

C228 

*C229 

*C229 

*C229 

*C229 

0230 

V201 cathode bypass 

V201 screen bypass 

V202 grid coupling 

Grid meter shunt bypas 

Buffer cathode bypass 

Buffer screen bypass 

Buffer plate bypass 

Buffer plate blocking 

540-700 kc 

700-900 kc 

900-1200 kc 

1200-1600 kc 

Buffer plate tuning 

CAPACITOR: Mica, 5200 me +5, 1200 WV 

CAPACITOR: Mica, 8200 mmf + 5%, 1200 WV 

CAPACITOR: Paper, 10 mf + 10%, 1000 WV 

CAPACITOR: Paper, 2 mf +10%, 600 VV 

CAPACITOR: Paper, 2 mf + 10%, 600 WV 

CAPACITOR: Mica, 2000 mmf + 5%, 1200 WV 

CAPACITOR: Mica 2000 me ±5%, 1200 WV 

CAPACITOR: Paper, 10 mf +10%, 1000 WV 

CAPACITOR: Var, 100 mmf max, 5.6 mmf 
min, single sect. 

CPPPCITOR: 27,000 mrf e0%, 1200 WV 

CARACiTOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

Mica 10,000 mmf ±10%, 1200 WV 

100 me ±10%, 2500 WV 

Micn, 10,000 mmf ±.10%, 1200 
WV 

27,000 me ±10'¡,, 1200 WV 

Mica, 10,000 mmf ±10%, 1200 
WV 
Mica, 10,000 mmf ±10%, 1200 
WV 
Mica, 5600 me ±10%, 1200 WV 

2400 mmf ±5%, 

2000 mmf + 5%, 

1500 me +5%, 

1000 mmf +5%, 

3000 WV 

3000 WV 

3000 WV 

3000 WV 

Var. 475 mmf max, 18 mmf min, 

single sect. 

* Com onents used in a partictlar transmitter will depend on the operati 

936 1120 00 

936 1120 00 

930 0038 00 

930 

930 

936 

936 

930 

7820 00 

7800 00 

0268 10 

0268 00 

0038 00 

922 0005 00 

937 2053 (r 

937 0170 00 

937 0038 00 

937 0170 OC 

937 2053 00 

937 0170 00 

937 0170 OC 

937 0154 OC 

938 0084 00 

938 0080 00 

938 0074 00 

938 0066 00 

921 1300 00 

g frequency. 
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PARTS LIST 

ITEM CIRCUIT FUNCTION 

0231 

C232 

0233 

0234 

0235 

C236 

0237 

*C238 

*C238 

*C238 

*C238 

0239 

0240 

0241 

C242 

0243 

0244 

0245 

0246 

0247 

0248 

0249 

C250 

0251 

DESCRIPTION 

Driver grid coupling 

Meter shunt bypass 

Driver filament bypass 

Driver filament bypassl 

Driver screen bypass 

Driver plate bypass 

PA grid coupling 

540-700 kc 

700-900 kc 

900-1200 kc 

1200-1600 kc 

Bias bypass 

Grid return bypass 

Audio coupling 

Audio coupling 

Audio correcting 

Audio correcting 

Audio driver cathode 
blocking 

Negative feedback 

Negative feedback 

Negative 

Negative 

Negative 

Negative 

feedback 

feedback 

feedback 

feedback 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

Mica, . 01 mf + 10%, 2000 WV 

Mica, 10,000 mmf +10%, 1200 
WV 

Mica, 10,000 me +10%, 1200 
WV 
10,000 me +10%, 1200 
WV 

Mica 10,000 mmf +10%, 1200 
WV 

Mica, 2000 mmf ±5%, 5000 WV 

Mica, 2000 me +5%, 5000 WV 

1300 mmf +5%, 25,000 WV 

1000 mmf + 5%, 30,000 WV 

620 me +5%, 30,000 WV 

470 mmf ±5%, 30,000 vV 

Mica, 51000 mmf +5%, 1500 WV 

Mica, 10,00C me + 10%, 1200 

1,N 
Paper, 2 mf + 10%, 1000 WV 

Paper, 2 mf +10%, 1000 WV 

Mica, 2000 me + 5%, 1200 WV 

Mica, 2000 mmf +5%, 1200 WV 

Paper, 2 mf +10%, 600 ',AT 

Mica, 220 me 45%, 2500 WV 

1,.ica, 220 mmf +5>:, 2500 WV 

Mica, 220 me +5%, 2500 WV 

Mica, 220 me +5%, 2500 WV 

Mica, 220 me +570, 2500 WV 

Mica, 220 mmf +5%, 2500 WV 

; COLLINS 
'PART NUMBER 

950 1101 2C 

' 937 0170 no 

937 0170 CO 

937 0170 00 

937 0170 00 

938 2080 CO 

938 2080 00 

939 3028 OC 

939 3025 CO 

939 3020 CO 

939 3017 00 

938 2148 CC 

937 0170 GO 

930 3120 00 

930 3120 CO 

936 0268 00 

936 0268 00 

930 7820 00 

936 0204 00 

936 0204 00 

936 0204 00 

936 0204 00 

936 0204 00 

936 0204 00 
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PARTS LIST 

ITEM 

C252 

C253 

C254 

C255 

0301 

C302 

07;03 

0304 

C501 

C601 

C602 

C603 

c604 

C701 

0'702 

0703 

0704 

C603 

c8o4 

c8o5 

c806 

C807 

*c8c8 

CIRCUIT FUNCTION 

Negative feedback 

Negative feedback 

Negati.ve feedback 

Negative feedback 

M301 meter bypass 

M302 meter bypass 

M303 meter bypass 

M304 meter bypass 

M501 meter bypass 

High voltage supply 
filter 

High voltage supply 
filter 

Negative feedback 

Negative feedback 

M701 meter bypass 

M702 meter bypass 

M703 meter bypass 

M704 meter bypass 

PA filament bypass 

PA filament bypass 

leut. blocking 

PA tank tuning 

PA plate blocking 

540-700 kc 

DESCRIPTION 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: Mica, 10,000 mmf ±10%, 600 WV 

CAPACITOR: Mica, 10,000 mmf f10%, 600 WV 

CAPACITOR: Paper, 4 mf —5 + 15%, lo,000 
WV 

CAPACITOR: Paper, 4 mf —5 + 15%, 10,000 
WV 

CAPACITOR: Vacuum, 6 mmf t0.5 mmf 

CAPACITOR: Vacuum, 6 mmf .±0.5 mmf 

CAPACITOR: Mica, 10,000 mnif + 10%, 600 1,:iV 

CAPACITOR: Mica, 10,000 mmf +10%, 600 WV 

CAPACITOR: Mica, 10,000 mmf +10%, 600 WV 

CAPACITOR: Mica, 10,000 mmf +10%, 600 WV 

CPAC1TOR: Mica, 51,000 mmf 4.5% 1500 WV 

CAPACITOR: Mica, 51,000 mmf +5%, 1500 WV 

CAPACITOR: Mica, 620 mmf + 5%, 30,000 'JV 

CAPACITOR: Mica, 100 mmf t5%, 30,000 WV 

CAPACITOR: Mica, 510 mmf +5% 30,000 TV 

— 
COLLINS 
ART NUMBER 

Mica, 220 mmf +5%, 2500 WV 936 0204 00 

Mica, 220 mmf -1-..5, 2500 wv 936 0204 00 

Mica, 220 mmf +5%, 2500 WV 936 0204 00 

Mica, 220 mmf +5%, 2500 WV 936 0204 00 

Mica, 10,000 mmf +10%, 600 W936 0315 00 

Mice, 10,000 mmf + 10%, 600 WV 936 0315 00 

Mica, 10,000 mmf +10%, 600 WV 936 0315 00 

CAPACITOR: 100 mmf 41.5 mmf 20,000 v 
max ( qty 3) 

936 0315 00 

936 0315 OC 

930 7620 00 

930 7620 00 

919 0001 00 

919 0001 00 

936 0315 00 

c;36 0315 00 

536 0315 00 

936 0315 00 

2148 00 

938 2148 00 

,39 3020 00 

939 3001 00 

939 3018 00 

919 0005 00 

*0808 700-900 kc 

*Components 
15731 

CAPACITOR: 100 r.mf +1.5 mmf 20,000 v 
max ( qty 3) 

used in a particular transmitter will depend on the operating frequency, 
7-5 

919 0005 30 



P;RTS LIST 

ITEM CIRCUIT FUNCTION 

*C808 

*C808 

*C808 

C809 

0810 

C611 

0812 

0613 

C814 

*C816 

*C816 

*C816 

*C816 

0817 

0;01 

C902 

C903 

C904 

C1001 

CR201 

CR202 

E201 

E202 

DESCRIPTION 

900-1200 kc 

900-1200 kc 

1200-1600 kc 

PA plate loading 

RF rect. coupling 

RF rect. load 

RF rect. fil. 

RF rect. fil. 

RF rect plate 

540-700 kc 

700-900 kc 

900-1200 kc 

1200-1600 kc 

bypass 

bypass 

bypass 

RF rect, audio block-
ing 

M901 meter bypass 

M902 meter bypass 

M903 meter bypass 

M904 meter bypass 

Relay Supply 

Relay supply 

RF driver grid 

RF driver grid 

E802 PA grid 

* CoiDonents used in 

CAPACITOR: 100 rmf + 1.5 mmf 20,000 v 

max ( qty 2) 

CAPACITOR: 50 imnf+ 1 mmf, 20,000 y 
1118X (1) 

CAPACITOR: 100 mmf +1.5 me 20,000 v 
max ( qty 2) 

CAPACITOR: Vacuum, 500 mmf max, 25 mmf 

min 

COLLINS 
PART NUMBER 

19 0005 00 

19 0004 OC 

'1_9 0005 00 

19 0006 00 

CAPACITOR: Ver, 14 mmf max, 3.8 mmf min,. 23 1200 00 

single section 

CAPACITOR: 

CAPACITOR: 

C;PACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CIPACITOR: 

CPPACITOR: 

CLPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

CAPACITOR: 

RECTIFIER: 

RECTIFIER: 

SUPPRESSOR: 

SUPPRESSOR: 

SUPPRESSOR: 

47 mmf +10%, 2500 WV 1936 0161 00 

Mica, 10,000 mmf + 20%, 1200 36 1127 00 

WV 
Mica 10,000 mmf +20%, 1200 936 1127 00 

WV 
Mica, 10,000 mmf + 20%, 1200 

1000 mmf + 10% 15,000 v max 

1000 mmf + 10%, 15,000 v max 

750 mmf + 10%, 15,000 v max 

500 mmf + 10%, 15,000 v max 

Papere 2 mf + 10%, 600 WV 

Mica, 10,000 ohm ±.10%, 600 WV 

Mica, 10,000 ohm e0%, 600 

Mica, 10,000 ohm 1;10%, e00 

Mica, 10,000 ohr ±10%, 600 
UV 

Paper, 2 mf + 15%,5y., 
15,000 WV 
Dry disc, instrument 

Dry disc, instrument 

Parasitic, 7 watt 

Parasitic, 7 watt 

Parasitic, 20 watt 

a partilular tranlpieter will depend on the operat 

36 1127 00 

919 0013 00 

919 0013 00 

919 0012 00 

919 0011 00 

930 7820 00 

936 0315 00 

936 0315 00 

936 0315 00 

936 0315 00 

930 0147 00 

353 poo oo 

353 3000 00 

503 6179 00 

503 6179 00 

03 0545 002 

ng frequenc-
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PARTS LIST 

ITEM CIRCUIT FUNCTION 

F201 Crystal heater 

F202 Crystal heater 

F401 I Crystal heat primary 

F402 Crystal heat primary 

I101 I Crystal heat pilot 

1301 
1302, 
1303 
1304, 

1501, 
1502, 
1503, 
1504, 
1701, 
1702, 
1901, 
1902, 

1305 
1306 
1307 
1308 
150.% 
1703i 
1704 
1705 
1706 
1903i 

1904 
1905 
1906 

J201 

J202 

J203 

J204 

J301 

J302 

J401 

Filament ( Exciter bay) 
Low voltage 
Int. V ( Exciter bay) 
High voltage ( Exciter 

bay) 
Filament ( Rect. bay) 
Overload 1 
Overload 2 
High voltage ( Rect.bay 
Tungsten filament 
High voltage ( Mod. bayl 
Filament ( Final bay) 
High voltage ( Final 

bay) 

For meters M301, M302, 
M303, M304, i501, M701, 
M702, M703, M704, M901 
M902, M903, M904 

Door power 

Door power 

Crystal unit 

Crystal unit 

Door power 

Door power 

Door power 

DESCRIPTION 

FUSE: Cartridge, 2 amp 250 v 

FUSE: Cartridge, 2 amp 250 v 

FUSE: Cartridge, 1/2 amp 250 v 

FUSE: Cartridge, 1/2 amp 250 v 

LAMP: Bayonet base, 6.3 v, 0.15 amp 

LAMP: Pilot, DC bayonet base, 120 v 
6 w 

1 COLLINS 
ART NUMBER 

LAMP: Meter, DC bayonet base, 120 v 6 w 

CONNECTOR: 
socket 

CONNECTOR: 
socket 

CONNECTOR: 

CONNECTOR: 

CONNECTOR: 

CONNECTOR: 

CONNECTOR: 

264 4070 00 

264 4070 00 

264 4030 00 

264 4030 00 

262 3240 00 

1262 0041 00 

262 0041 00 

30 term wall m-4, receptacle, 370 2025 00 
insert 

30 term wall mtg receptacle, 
insert 

370 2025 00 

10 contact socket 364 2100 00 

10 contact socket 364 2100 00 

30 term right angle Pocket 370 2023 00 

30 term right angle socket 370 2023 00 

30 term wall mtg receptacle, 370 2025 00 
occkct inocrt 
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PARTS LIST 

ITEM CIRCUIT FUNCTION DESCRIPTION 

3501 Door power 

J601 Door power 

J602 Door power 

J701 

J702 

J801 

JSO2 

J901 

J902 

K201 

K202 

K203 

K204 

Door power 

Door power 

Door power 

Door power 

Door power 

cor power 

'Crystal heat 

prystal heat 

Oscillator sel -
tor 

TUNE relay 

K205 digh-Low power 
ftriver screen 

control 

K207 High-Low power 
audio input 
selector 

K401 Coated filament 

K402 lower 

K403 V plate 

' CONNECTOR: 30 term right angle socket 

CONNECTOR: 30 term wall mtg receptacle, 
socket insert 

CONNECTOR: 30 term wall mtg receptacle, 

socket insert 

CONNECTOR: 30 term right angle socket 

'CONNECTOR: 30 term right angle socket 

CONNECTOR: " C) term wall mtg receptacle, 
socket insert 

CONNECTOR: 30 term wall mtg roceptacle, 
socket insert 

CONNECTOR: 30 term right angle socket 

CONNECTOR: 30 term right angle socket 

RELAY: Telephone, 6-12 y DC, 2500 ohm 

RELAY: Telephone, 6-12 y DC, 2500 ohm 

RELAY: Impulse latching, 3 SPDT, 1 SPST, 
1 SPST ( aux) 10 amp cont 

RELAY: Circ control, 230 v. AC 50/60 cps coil 

RELAY: Ciro control, 230 y AC 50/60 cps 

coil 

! COLLINS 
1ART NUMBER 

370 2023 00 

370 2025 00 

370 2025 00 

370 2023 00 

370 2023 OC 

370 2025 00 

370 2025 00 

370 2023 00 

370 2023 00 

970 1002 OC 

70 1002 00 

"f10 0058 00 

05 0119 00 

405 0119 00 

RELAY: Ciro control, 230 y PC +10% 3900 407 1007 00 
ohm coil 

RELA17: Power contactor, 220 y AC 60 cps 405 0085 00 
coil 

RELAY: Power contactor, 220 y IC 60 cps 405 0059 00 
coil 

RELAY: Power contactor, 220 v. AC 60 cps 405 0041 00 
coil 
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PARTS LIST 

ITEM CIRCUIT FUNCTION 

K404 Intermediate V 
plate 

K405 Sequence start 

v4o6 Restart 

K407 Release 

F408 Restart //I:2 

K409 Release e 

DESCRIPTION 

RELAY: Power contactor, 220 v AC 60 cps 

coil 

RELAY:: Power contactor; 220 v AC 60 cps 
coil 

RELAY: Power Contactor, 220 v AC 60 cps 
coil 

RELAY: Power contactor, 220 y AC 60 cps 
coil 

RELAY: Power contactor, 220 v AC 60 cps 
coil 

RELAY: Power contactor, 220 v AC 60 cps 
coil 

K410 Hold RELAY: Power contactor, 220 v AC 60 cps 
coil 

K411 HV overload 

K412 iV overload 

RELAY: Time delay, 1 NO, 1 rc cont, 25 — 
60 cps 

RELAY: Time .delay, I NO, INC cont, 25 — 
60 cps 

K413 Driver overload RELAY: Current overload, AC or DC, 
enclosed 1 NO, 1 NC cont. 

K414 

F415 

K416 

K417 

Differential over— RELAY: Telephone, 3 amp, 150 w AC 
load 

Mod. overload RELAY: Current overload, AC or DC, 
enclosed, 1 LO, 1 IC cont. 

PA grid overload RELAY: Current overload, AC or DC self 
reset, 100 ohm coil 

Bleeder relay SOLENOID: 220 v, 60 cps 

CONTACT: Switch, shorting 

K416 Tune 

K419 Low power 

RELAY: Power 
cps coil 

contactor, 200 v 1-iC 60 

RELAY: Power contactor, 220 v AC 60 cps 
coil 

kCOLLINS ART NUMnR 

405 0041 OC 

405 0085 co 

405 0041 00 

e05 0045 CO 

405 0065 00 

405 0047 00 

t,05 0041 CO 

405 0523 00 

405 0523 00 

405 0102 00 

970 9800 00 

e:05 0103 00 

(1)5 0164 00 

405 0513 00 

03 1673 001 

405 0287 00 

05 0287 00 
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PARTS LIST 

ITEM 

K420 

K421 

K422 

K423 

K424 

K801 

L101 

L102 

L207 

L208 

CIRCUIT FUNCTION 

High power 

Air time delay 

Filament time delay 

Overload time delay 

Bias 

High power/low pow-
er monitor 

Oscillator cathode 

Oscillator plate 

Low voltage supply 
input 

Low volte•ge supply 
input 

L209 Iso, amp, plate 
choke 

L210 uffer amp, plate 
choke 

L211 

L212 

*L213 

*L213 

*L213 

*L213 

*L214 

*L214 

*L214 

*L214 

* Comp 

driver grid cho 

driver plate 
choke 

40-700 kc 

00-900 kc 

00-1200 kc 

200-1600 kc 

40-700 kc 

00-900 kc 

00-1200 kc 

200-1600 kc 

nents used in 

DESCRIPTION 

COLLINS 
PART NUMBER 

RELAY: Power contactor, 220 v AC 50 cps 

RELAY: Time delay, 230 v AC 60 cps coil 

RELAY: Time delay, 230 v AC 60 cps 

RELAY: Time delay, 230 v AC 60 cps 

RELAY: Circ control, 230 v AC 50/60 cps coil 

RELAY: Ciro control. 230 v AC 50/60 cps coil 

COIL: RF choke, 2.5 mh, 4 sect 

COIL: RF choke, 2.5 mh, 4 sect 

REACTOR: Filter, 6 hy at .5 amp, 120 
cps, 3500 v rms 

REACTOR: Filter, 6 hy at . 5 amp, 120 
cps, 3500 v rms 

COIL: RF choke, 2.5 mh, 4 sect 

COIL: RF choke, HF, 2.5 mh, 6 sect 

COIL: RF choke, HF, 2.5 mh, 6 sect 

COIL: ASSEM: RF choke, 3 mh 

COIL ASSEM: Exciter tank 

COIL ASSEM: Exciter tank 

COIL ASSEM: Exciter tank 

COIL ASSEM: Exciter tank 

COIL ASSEM: T section 

COIL ASSEM: T section 

COIL ASSE:: T section 

COIL ASSEM: T section 

a particular transmitter will 

7-10 

405 0229 00 

402 0029 00 

402 0012 00 

402 0013 00 

405 0119 00 

405 0119 00 

240 5300 00 

240 5300 00 

678 0096 00 

678 0096 00 

240 500 00 

240 2500 00 

240 2500 00 

503 1038 002 

503 0627 003 

503 0627 003 

503 0628 003 

503 0628 003 

503 6127 004 

503 6127 004 

503 6128 004 

503 6128 004 

depend on the operating frequency. 
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PARTS LIST 

ITEM CIRCUIT FUNCTION 

L215 Intermediate voltag4 REACTOR: 
Input 120 

L216 11 ntermediate volts_ 
output' 

L217 Intermediate volta 
input 

L218 Intermediate 
voltage output 

L219 jlso. amp, screen 
choke 

L220 Audio amp. plate 

L221 uffer plate 

L6CE igh voltage supply 

L602 igh voltage supply 
filter 

filter 

*L801 A neutralizing 

*L801 

*L801 

*L801 

L802 

*L803 

*L803 

*L803 

*L803 

*L804 

*L804 

*L804 

A neutralizing 

A neutralizing 

A neutralizing 

A plate choke 

IPA tank 

PA tank 

PA tank 

PA tank 

. loading 

t. loading 

An . loading 

* Components usAd in 

15737 

DESCRIPTION 

COLLINS 
PART NUMBER 

Input filter, 10 hy, .5 amp 
cps, 7500 TV 

REeCTCR: Input filter e 
120 cps, 7500 TV 

REACTOR: Input filter, 
120 cps, 7500 TV 

REACTOR: input filter, 
120 cps, 7500 TV 

10 hy, .5 amp 

10 hy, .5 amp 

10 hy, .5 amp 

COIL: RF choke, HF, 1 mh, 2 sect 

RE/CrOR: Audio, 80 hy CT, 50 ma 2500 
rms 

COIL: Parasitic 

REACTOR: HV filter, 4 hy 1,75 amp 180 
cps 15 KV 

REACTOR: HV filter, 4 hy 1.75 amp 160 cps 
15 KV 

COIL ASSEvi: Neutral 

COIL ASSEM: Neutral 

COIL ASSEM: Neutral 

COIL PSSEM: Neutral 

COIL ASSEM: RF plate choke 

COIL ASSEM: Pi section 

COIL ASSEM: Pi section 

COIL ASSEM: Pi section 

COIL ASSEM: Pi section 

COIL ASSEM: L section 

COIL ASSEM: L section 

COIL ASSEM: L section 

a particular transmitter will 

7-11 

678 0196 00 

678 0196 00 

678 0196 OC 

678 0196 JO 

240 2300 00 

678 0216 00 

503 0535 001 

678 0174 00 

678 017 11 00 

03 6121 004 

503 6122 004 

503 6123 004 

503 6124 004 

03 6192 003 

503 6111 004 

503 6112 004 

03 6113 004 

503 6114 004 

03 6118 004 

503 6118 004 

03 6119 004 

depend on the operat' g frequency. 



PARTS LIST 

ITEM 

*L604 

L805 

L806 

L1001 

L1002 

M101 

M301 

302 

303 

M304 

M401 

M402 

M501 

M701 

M702 

M703 

M704 

M801 

M901 

M902 

M903 

* Comp 

CIRCUIT FUNCTIOb 

Ant. lcading 

RF rect. plate 

Mod, monitor pick-
up 

Modulation reactor 

igh frequency fil-
ter 

scillator cathode 
current 

DESCRIPTION 

COIL ASSEM: L section 

COIL: RF choke, 2.5 mh, 4 sect 

COIL: ASSEM: Monitor 

REACTOR: Modulation, 30 hy 1.736 amp 35 KV 

COIL: Air core, 100 mh 2500 y at 10 kc 

MILLIAMMETER; DC, 0-50 ma DC 

COLLINS 
PART NUMBER 

503 6119 004 

240 5300 00 

503 6217 004 

678 0217 00 

669 2000 00 

450 0013 00 

A grid current MILLIArrETER: DC, 0-250 ma DC, 0-250 ma DC f.5O 0072 00 

Driver plate vol-
tage 

river plate cur-
rent 

est 

ilament elapsed 
time 

late elapsed time 

Line voltage 

Audio driver cath-
ode current 

odulator current 

odulator current 

odulator filament 

Output RF meter 

Remote line RF 
meter 

PA plate current 

High voltage meter 

VOLTMETER: DC, 0-1 ma movement, 0-4.0 

kv scale 

MILLIAMMETER: DC, 0-250 ma DC 

METER: DC, 0-5 y DC range, 0-40, 0-200 
scale 

INDICATOR: Elapsed time, 0-9999.9 hours 

INDICATOR: Elapsed time, 0-9999.9 hours 

VOLTMETER: AC, 300 y range 

METER: DC, 0-1 v range, 0-250, 0-500 ma 
scale 

METER: DC, vrange, 0-1000 ma scale 

METER: DC, 0-1 v range, 0-1000 ma scale 

VOLTMETER: AC, 20 y 

THERMO-AnŒTER: 

THERMO-AMMETER: RF, 

range 

12 amp 

15 amp 

METER: DC, 1.5 amp range 

range 

range 

VOLTMETER: DC, 0-1 ma movement, 0-10 
scale 

kv 

56 1427 00 

450 0072 00 

458 0149 00 - 

;58 0933 50 

58 0933 50 

,52 0029 00 

58 0135 00 

458 0137 00 

458 0137 00 

452 0021 00 

451 0041 00 

459 0041 00 

458 0114 00 

458 1430 00 

nents used in a paricular transmitter will depend on the operati g frequency. 

7-12 15738 



P2 RTS LIST 

ITEM CIRCUIT FUNCTION 1 J_ 
DESCRIPTION 

M904 PI. fflament VOLTMETER! ;,C, 20 v range 

P101 Crystal unit 

F201 
P202 

Door power 

P301 I Door power 

P302 Door power 

P401 Door powr 

P501 Dror power 

p6c1 

P602 

P701 

Door power 

Door power 

Dozr power 

P702 Door power 

P601 

P602 

P901 

P902 

R101 

R102 

R103 

R201 

Door power 

Door power 

Door power 

Door power 

Ose, grid 

Osc. cathode 

Osc, plate drop— 
ping 

M302 meter shunt— 
ing 

R202 M302 meter multi— 
plier 

15739 

CONNECTOR: 10 contact plug 

CONNECTOR: 30 term strai ght plug 

CONNECTOR: IO term wall mtg receptacle, 
pin insert 

COUECTOR: 30 term wall mtg receptacle, 
pin insert 

CONNECTOR: 30 term right angle plug 

CONNECTOR: 30 term wall mtg receptacle, 
pin insert 

CONNECTOR: 30 term right angle plug 

CONNECTOR: 30 term right angle plug 

CONNECTOR: 30 term wall mtg. receptacle, 
pin insert 

CONNECTOR: 30 term wall mtg receptacle, 
pin insert 

CONNECTOR: 30 term right angle plug 

CONNECTOR: 30 term right angle plug 

CONNECTOR: 30 term wall mtg reccptLcle, 
pin insert 

CONNECTOR: 30 term wall mtg receptacle, 
pin insert 

RESISTOR: 5ipoo ohm +5f-, 2 w 

RESISTOR: 100. ohm +1n, 10 w 

RESISTOR: 1000 ohm + le, 2 w 

RESISTOR: 43,000 ohm -1-ç%, 2 w 

RESISTOR: 4 megohm +5,1, 4 kv 

7-13 

COLLINS 
FART NUMBER 

452 0021 00 

363 2100 00 

370 2024 00 

370 2026 00 

370 2026 OC. 

370 2036 00 

370 2026 00 

370 2036 00 

370 2036 00 

370 2026 OO 

370 2026 00 

70 2036 00 

70 2036 00 

70 2026 00 

70 2026 CO 

7^,5 515g 00 

710 1100 20 

745 508600 

745 5154 OC 

732 0008 00 



PARTS LIST 

ITEd CIRCUIT FUNCTION 

R203 

R204 

R207 

R208 

R209 

R210 

R211 

R212 

LV supply bleeder RESISTOR: 

K413 coil shunt RESISTOR: 

Voltage divider RESISTOR: 

Voltage divider RESISTOR: 

VR tube dropping RESISTOR: 

Iso amp grid RESISTOR: 

Iso. amp suppressor RESISTOR: 

Buffer amp grid sup-RESISTOR: 
presser 

DESCRIPTION 

12,500 ohm + 5%, 50 w 

47 ohm +5%, 10 w 

10,000 ohm +e, 10 w 

2400 ohm ±.5%, 10 w 

4500 ohm +10%, 50 w 

3900 ohm +10%, 2 w 

47 ohm + 10%, 1 w 

47 ohm + 10%, 1 w 

R213 Buffer amp grid sup-RESISTOR: 47 ohm + 10%, 1 w 
pressor 

R214 Iso, amp screen sup-RESISTOR: 47 ohm + 10%, 1 w 

pressor 

R215 fBuffer screen sup-
pressor 

R216 IBuffer screen sup-
pressor 

R217 so, amp cathode 

R218 so, amp cathode 
current shunt 

R219 Buffer amp grid 

R220 Buffer grid cur-
rent meter 
shunt 

R221 I Buffer cathode 

R222 Buffer cathode me 
er shunt 

RESISTOR: 47 ohm + 10%, 1 w 

RESISTOR: 47 ohm +10%, 1 w 

RESISTOR: 560 ohm +10%, 10 w 

RESISTOR: 128.2 ohm + 1%, 1 w 

RESISTOR: 4700 ohm + 10%, 2 w 

RESISTOR: 128,2 ohm + 1%, 1 w 

RESISTOR: 330 ohm + 10%, 25 w 

RESISTOR: 25.10 ohm + 1%, 1 w 

COLLINS 
PART NUMBER 

733 1027 00 

710 0183 00 

710 1104 10 

710 0230 00 

733 1001 00 

745 5111 00 

745 3030 00 

745 3030 00 

745 3030 00 

745 3030 00 

745 3030 00 

745 3030 00 

710 0214 00 

721 0054 00 

745 5114 00 

721 0054 00 

710 0318 00 

721 0032 00 



PARTS LIST 

ITEM CIRCUIT FUNCTION I 
  —4 

R223 Screen dropping 

R224 

R225 

R226 

R227 

R228 

R229 

R.230 

R231 

R232 

R233 

R234 

R235 

R236 

R237 

R238 

R239 

R240 

R241 

R244 

T201 sec. load 

T201 sec, load 

Feedback divider 

Feedback divider 

1st audio cathode 

1st audio cathode 
meter shunt 

1st audio plate de 
coupling 

1st audio plate 
load 

1st audio 
load 

1st audio 
load 

1st audio 
load 

plate 

plate 

plate 

Audio correcting 

Audio correcting 

Second audio grid 

Second audio grid 

DESCRIPTION 
COLLINS 

PART NUMBER 

RESISTOR' 

RESISTOR: 7500 

RESISTOR: 7500 

RESISTOR.: 4300 

22,000 ohm 1-10%, 25 w 

RESISTOR: 4300 2 w 

RESISTOR: 2000 2 w 

RESISTOR: 1262 ohm i-1%, 1 w 

R2SISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

Second audic RESISTOR: 
cathode 

Second audio cath— RESISTOR: 
ode 

Second audio plate 
decoupling 

Audio driver grid 

ohm ±5% ) 2 w 

ohm 4-5%, 2 w 

ohm ±5%, 2 w 

ohm 4 5%) 

ohm + 5%) 

4700 ohm 4-10g, 

24,000 ohm 2 w 

24,000 ohm +51" 2 w 

24,000 ohm +5%, 2 w 

24,000 ohm +5%, 2 w 

20,000 ohm +.5, 2 w 

20,000 ohm +5%, 2 w 

.24 megohm +5%, 2 w 

.24 megohm + 57:, 2 w 

630 ohm +5%, 15 w 

25.10 ohm + 1%, 1 w 

RESISTOR: 2240 ohm ±5%, 50 w 

RESISTOR: . 12 megchm +5%, 2 w 

710 

745 5123 00 

1745 5123 00 

t745 
745 5112 CO 

t145 
.721 0054 

0373 00 

5112 00 

5098 00 

00 

745 5114 00 

745 5144 CO 

1745 5144 00 

1145 5144 00 

745 5144 00 

745 5140 00 

745 51:,0 00 

745 5186 00 

745 5186 00 

733 1940 00 

721 0032 00 

733 0902 00 

745 5173 OC 

1.5741 7-15 



PARTS LIST 

ITEM CIRCUIT FUNCTION DESCRIPTION 

COLLINS 
PART NUMBER 

R245 

R246 

R247 

R248 

R249 

R250 

Audio driver grid 

Audio driver 
cathode 

rudio driver 
cathode 

[ 

udio driver 
cathode met eli 

shunt 

hidio driver oath— 
[ode meter shunt 

Audio driver bal— 
ancing control 

R251 {Audio driver cath— 
ode meter shunt 

A grid leak 

A grid leak 

driver grid 

R252 

R254 

R256 

R257 ' driver grid 
current meter 

shunt 

R258 F driver screen 
dropping 

R259 driver screen 
dropping 

R260 

R261 

ntermediate 
voltage bleeder 

ntermediate 
supply bleeder 

R262 Intermediate 
supply bleeder 

R263 Itntermediate 
supply bleeder 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR:, 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

.12 megohm + 5%, 2 w 

1600 ohm + 5%, 50 w 

1600 ohm +5%, 50 w 

4.08 ohm + 1%, 1 w 

4.08 ohm + 1%, 1 w 

350 ohm + 10%, 25 w 

2.02 ohm -1,1%, 1 w 

2500 ohm ±5%, 140 w 

2500 ohm +5%, 140 w 

7500 ohm + 10%, 10 w 

128.2 ohm + 1%, 1 w 

6300 ohm -15%, 50 w 

6300 ohm +5%, 50 w 

16,000 ohm + 10%, 86 w 

16,000 ohm + 10%, 86 w 

16,000 ohm ±10%, 86 w 

16,000 ohm ±10%, 86 w 

7-16 

745 5173 00 

733 0973 00 

733 0973 00 

721 0026 00 

721 0026 00 

735 0020 00 

721 0024 00 

746 0032 00 

746 0032 00 

710 0033 00 

721 0054 00 

733 1009 00 

733 1009 00 

733 0674 00 

733 0674 00 

733 0674 00 

733 0674 00 

15742 



PARTS UST 

ITEM CIRCUIT FUNCTION! 

R265 

R266 

R267 

R266 

R269 

R270 

R271 

R272 

R273 

R274 

R275 

R276 

R277 

R281 

R282 

R263 

R284 

Intermediate supply 
bleeder 

Intermediate supply 
bleeder 

Audio 

Audio 

Audio 

Audio 

Audip 

Audio 

Audio 

Audio 

Audio 

Audio 

Audio 

Audio 

pad 

pad 

pad 

pad 

pad 

pad 

pad 

pad 

pad 

pad 

pad 

pad 

Audio driver 
pressor 

Audio driver 
pressor 

Audio driver 
pressor 

Audio drivcr 
pressor 

grid sup— 

grid sup— 

grid sup— 

grid sup— 

R265 negative feedback 
R286 

R281 
R288 
R269 
R290 

R291 

R292 

R293 

R294 
R301 1301 

R302 1302 

R303 1303 

15743 

series 

series 

series 

DESCRIPTION 

RESISTOR: 16,000 ohm + 10%, 86 w 

RESISTOR: 16,000 ohm +10%, 86 w 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

150 

150 

150 

150 

220 

220 

150 

150 

150 

150 

220 

220 

100 

ohm + 1C%, 1 w 

ohm + 10%, 1 w 

ohm + 10%, 1 w 

ohm + 10%, 1 w 

chin + 10%, 1 w 

ohm +10%, 1 w 

ohm +10%, 1 w 

ohm + 10%, 1 w 

ohm + 10%, 1 w 

ohm + 10%, 1 

ohm + 10%, 1 w 

ohm + 10%, 1 w 

ohm + 10%, 2 w 

RESISTOR: 100 ohm + 10%, 2 w 

RESISTOR: 100 ohm + 10%, 2 w 

RESISTOR: 100 ohm + 10%, 2 w 

RESISTOR: . 15 megohm +5%, 2 w 

RESISTOR: 3900 ohm + 10%, 25 w 

. RESISTOR: 3900 ohm + 10%, 25 

RESISTOR; 3900 ohm +10%, 25 w 

7-17 

CUUJNS 
FART NUMBER 

733 0674 oc 

733 0674 00 

f145 

1:745 3051 00 

!,745 3051 00 

45 3051 00 

745 3058 00 

745 3058 OG 

45 3051 00 

p5 3051 00 

45 3051 00 

1.4-5 3051 

t45 3058 00 

;745 3058 CC 

45 5044 OC 

i745 5044 GO 
1 
1 

r/45 5044 00 

:745 5044 CO 

745 5176 CO 

1 

1 

1 

1 

3051 CO 

It 

CO 

?710 0350 00 

i.710 0350 00 

710 0350 00 



PARTS LIST 

ITEM CIRCUIT FUNCTION DESCRIPTION 

In04 1304 series 

R305 M302 meter shunt 

R401 K415 coil shunt 

R402 K414 coil shunt 

R403 

R404 

R405 

R406 

R407 

R417 

R501 

R502 

R503 

R504 

R505 

R601 

R602 

R603 

R604 

R605 

R606 

R607 

R608 

R609 

Relay K416 coil shunt 

Mod, bias adj. 

hod. bias adj. 

Mod, bias adj. 

HV bleeder 

Mod, bias adj. 

1501 series 

1502 series 

1503 series 

1504 series 

M50 meter mult. 

Mod, grid load 

Noise 

Noise 

Noise 

Noise 

adj. fixed 

adj. fixed 

adj. fixed 

adj. fixed 

Mod, noise adj. 

/,àpd, noise adj. 

M702 meter shunt 

Ii703 meter shunt 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RHEOSTAT: 

RHEOSTAT: 

RHEOSTAT: 

RESISTOR: 

RHEOSTAT: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RHEOSTAT: 

RHEOSTAT: 

RESISTOR: 

RESISTOR: 

3900 ohm +IO>, 25 w 

43,000 ohm ±5%, 2 w 

0.5 ohm +10%, 10 w 

13 ohm 1-10, 25 w 

110 ohm +5, 10 w 

1 ohm + 10%, 50 w 

1 ohm + 10%, 50 w 

1 ohm +10%, 50 w 

10,000 ohm ±5%, 140 w 

1 ohm + 10%, 50 w 

3900 chm + 10%, 25 w 

3900 ohm +10%, 25 w 

3900 ohm + 10%, 25 w 

3900 ohm +10%, 25 w 

2700 ohm +10%, 25 w 

10,000 ohm ±5%, 140 w 

25 ohm +5%, 20 w 

25 ohm ±5%, 20 w 

25 ohm ±5%, 20 w 

25 ohm ±5%, 20 w 

16 ohm, 50 w 

16 ohm, 50 w 

1.005 ohm + 1%, 1 w 

1.005 ohm + 1%, 1 w 

COLLINS 
PART NUMBER 

10 0350 00 

45 5154 00 

10 0275 00 

t/10 0278 GO 

1/10 0193 00 
36 0067 00 

36 0067 00 

36 0067 00 

46 0038 00 

36 0067 GO 

10 0350 00 

10 0350 00 

10 0350 JC 

10 0350 CO 

10 0345 00 

46 0038 OC 

746 2524 00 

46 2524 00 

746 2524 OC 

746 2524 00 

736 1620 00 

736 1620 00 

721 0021 00 

721 0021 00 



PA RTS LIST 

:TERI 

1111111601 

CIRCUIT FUNCTION DrSCRIPTION 

 •it   

R610 Mcd. fil. ndj. 

R6101 
R610b 

R610 

R611 Mod, fil. adj. 

R6111 

R611 

R611 

P612 Negative feedback 
series 

R613 

R614 

R615 

R701 

R702 

RCO1 

R802 

R803 

R804 

R8 08 

Negative feedback 
series 

Negative feedback 
series 

Negative feedback 
series 

1701 series 

1702 series 

HV meter mult. 

HV meter mult. 

M903 meter shunt 

K414 coil series 

Noise adj. fixcd 

RHEDSTAT: 

Section of 
Section of 

Section of 

RHEOSTAT: 

See Lon of 

Section of 

Section of 

RESISTOR: 

4 ohm t10%, 300 w each sect. 

R610 
R610 

R610 

4 ohm t10%, 300 

R611 

R611 

R611 

2,700,000 ohm te 

COLLINS 
FART NUMBER 

741 0001 OC 

w each sect. :741 0001 CO 

, 22 w 731 0002 00 

RESISTOR; 2,700,000 ohm -15>;, 22 w 

RESIEPOR: 2,700,000 ohm +5%, 22 w 

RESISTOR: 2, 700,000 ohm +5%, 22 w 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTGR: 

3900 chin 25 w 

3900 ohm + 10%, 25 w 

5 megohm +.5%,5 kv 

5 megohm kv 

43,000 ohm +5%, 2 w 

10,000 ohm +10%, 10 w 

25 ohm +1, 20 w 

8 
731 0002 00 

731 0002 00 

731 0002 OD 

!710 0350 00 

1/10 0350 Op 

732 0009 00 

732 0009 00 

i745 CO 

710 1104 20 

746 2524 00 

15745 7-19 



PARTS LIST 

ITEM CIRCUIT FUNCTION 

R609 

R810 

R812 

R8124 

R812 

R812(1 

R613 

R814 

R815 

R816 

R901 

R902 

R903 

S201 

S202 

S203 

S204 

S205 

Noise adj. control 

Noise adj. fixed 

PA fil. adjust 

Remote meter adj. 

Audio monj.tor control 

Audio monitor series 

Audio monitor series 

1901 series 

1902 series 

M903 meter shunt 

HV grounding 

Crystal heat 

HV grounding 

HV grounding 

Door interlock 

DESCRIPTION 

RHEOSTAT: 16 ohm, 50 w 

RESISTOR: 25 ohm +5c/:, 20 

RHEOSTAT: 4 ohm +10%, 300 

Section of R812 

Section of R612 

Section of R612 

RESISTOR: Var, 25 ohm 

RESISTOR: Var, 10,000 ohm 

RESISTOR: 560 ohm + 10%, 2 w 

RESISTOR: 150 ohm + 10%, 2 w 

RESISTOR: 3900 ohm +10%, 25 w 

RESISTOR: 3900 ohm + 10%, 25 w 

RESISTOR: 43,000 ohm +5%, 2 w 

SWITCH iSSEM: shorting 

SWITCH: Tap, 2 pole 2 pos, non—shorting 

SWITCH ASSE* shorting 

SWITCH ASSEM: shorting 

CONTACT ASSEM: male section of door 
interlock switch 

'CONTACT ASSEM: female section of door 
interlock switch 

7-20 

COLLINS 
PART NUMBER 

736 1620 00 

/46 2524 00 

w each sect. 41 0001 00 

377 0003 00 

377 0010 00 

745 5076 00 

745 5051 00 

710 0350 00 

710 0350 00 

745 5154 00 

503 1938 003 

259 1100 00 

503 1936 003 

603 1938 003 

260 4040 00 

'260 4050 00 

15746 



PARTS LIST 

ITEM CIRCUIT FUNCTION DESCRIPTION 

COLLINS 
PART NUMBER 

S206 

3207 

5301 

S302 

S303 

S304 

S305 

S401 

S402 

S403 

S404 

S405 

S406 

S407 

S408 

S409 

Door interlock 

Door interlock 

Fil. start—stop 

Test meter circuit 
selector 

Oscillator selecting 

Exciter bay raise/low 
er 

Plate start—stop 

High voltage 

High voltage 

High voltage 

shorting 

shorting 

shorting 

Door interlock 

Door interlock 

Door interlock 

PA overload off 

HV off sw 

PA fil. adjust 

CONTACT ASSEM: male section cf door inter— 260 4040 00 
lock switch 
CONTACT ASSEM: female section of door inter 260 4050 00 
lock switch 

CONTACT ASSEM: male section of door inter— 1260 4040 00 
lock switch 
CONTACT ASSEM: female section of door inter 260 4050 00 
lock switch 

SWITCH: Start—stop,black button 60 0521 00 

SWITCH: Band change, 4 circ e non—shorting, 59 0249 00 
6 pos 

SWITCH: Tap, 2 pole 2 pos e 1 sect, non— 259 1030 00 
shorting 

SWITCH: Jack, DPDT with off normal 

SWITCH: Start—stop, black button 

SWITCH ASSEM: HV shorting 

SWITCH ASSEM: shorting 

SWITCH ASS: shorting 

CONTACT ASSEM: male section of door 
interlock switch 

CONTACT ASSEM: female section of door 
interlock switch 

CONTACT ASSEM: male section of door 
interlock switch 

CONTACT ASSEM: female section cf door 
interlock switch 

CONTACT ASSEII: male section of door 
interlock switch 

CONTACT AS3EM: female section of door 
interlock switch 

SWITCH: Toggle, DPST 

SWITCH: Toggle, DPST 

SWITCH: Rotary, 2 pole, 4 elec pos 

260 3080 00 

60 0521 00 

03 6213 003 

03 1938 003 

03 1938 003 

60 4040 00 

60 4050 00 

260 4040 00 

60 4050 00 

60 4040 00 

60 4050 00 

60 1010 00 

260 1010 00 

60 0638 00 

15747 7-21 



PARTS LIST 

ITEM CIRCUIT FUNCTION DESCRIPTION 

COLLINS 
PART NUMBER 

S410 

S411 

Sir13 

SA14 

S415 

SA16 

3417 

S501 

S502 

S503 

S504 

5601 

S602 

S603 

Mod, fil adjusting 

Control circuit 
breaker 

Blower motors breaker 

Blower motors breaker 

Coated filament 
breaker 

Tungsten filament 
breaker 

LV plate primary 
breaker 

Intermediate plate 
primary breaker 

Overload reset 

M502 circuit selector 

Hi, Lo, Tune selector 

Plate start stop 

Door interlock 

Door interlock 

Door interlock 

SWITCH: Rotary, 

CIRCUIT BREAKER: 
DC 

CIRCUIT BREAKER: 
250 v DC 

CIRCUIT BREAKER: 
250 v DC 

CIRCUIT BREAKER: 
250 v DC 

CIRCUIT BREAKER: 
250 v DC 

CIRCUIT BREAKER: 
250 v DC 

CIRCUIT BREAKER: 
250 v DC 

2 pole, 4 elec 

Magnetic, 230 

e*iagnetic, 230 

Magnetic, 230 

Magnetic, 230 

Magnetic, 

Magnetic, 

Magnetic, 

pos. 

✓ AC/250 v 

✓ AC/ 

✓ AC/ 

Ac/ 

230 v 

230 v AC/ 

230 v AC/ 

SWITCH: Normally closed, 600 v AC 5.0 
amp ( id), 600 v AC 15.0 amp ( non-id) 
600 v DC 0.1 amp 

SWITCH: Band change, DP, double deck, 
non-shorting 

SWITCH: Tap, 3 pos, 2 circ, 2 gang, non-
shorting 

SWITCH: Start-stop, black button 

CONTACT ASSEM: male section of door 
interlock switch 

CONTACT ASSET:: female section cf door 
interlock switch 

CONTACT ASSEM: male section of door 
interlock switch 

CONTACT ASSEM: female section of door 
interlock switch 

CONTACT PSSEM: male section of door 
interlock switch 

CONTACT ASSEM: female section of door 
interlock switch 

7-22 

260 0638 00 

260 0218 00 

260 0216 00 

260 0384 00 

260 0424 00 

260 0392 00 

260 0254 00 

260 0264 00 

260 0707 00 

259 0155 00 

259 1300 00 

260 0521 00 

260 4040 00 

60 4050 00 

260 4040 00 

260 4050 00 

260 4040 00 

260 4050 00 

15748 



PARTS LIST 

COLLINS 

ITEM CIRCUIT FUNCTION DESCRIPTION PART NUMBER 

S604 High voltage short 
ing 

S605 

S606 

3607 

3608 

3701 

- 3702 

3703 

S704 

S801 

S802 

S803 

S804 

S805 

S806 

S807 

S808 

S809 

High voltage short-
ing 

High voltage short-
ing 

Air interlock 

Air interlock 

Fil. start-stop 

Mod. bay circuit/ 
meter selector 

Mod, bay raise/ 
lower 

Plate start-stop 

High voltage 
shorting 

High voltage shorting 

High 

Door 

voltage duet-
interlock 1..ng 

Door interlock 

Door interlock 

Air interlock 

Air interlock 

Air interlock 

SWITCH ASSEM: shorting 

SWITCH ASSEM: shorting 

SWITCH ASSEM: shorting 

SWITCH: Micro, SPDT, 5 amp 250 v AC, 
part of B603 

SWITCH: Micro, SPDT, 5 amp 250 v AC, 
part of B604 

SWITCH: Start-stop, black button 

SWITCH: Band change, 6 cire, non-shorting, 
4 pos, 3 deck 

SWITCH: Jack, DPDT with off normal 

SWITCH: Start-stop, black button 

SWITCH ASSEM: shorting 

SWITCH ASSEM: shorting 

SWITCH ASSEM: shorting 
CONTACT ASSEM: male section of door 
interlock switch 

CONTACT ASSEM: female section of door inter-
lock switch 

CONTACT ASSEM: male section of door inter-
lock switch 

CONTACT ASSEM: female section of door inter-
lock switch 

CONTACT ASSEM: male sect, of door interlock 
switch 

CONTACT ASSEM: female sect, of door inter-
lock switch 

SWITCH: Snap, 2 cire, 1 NO, 1 NC 

SWITCH: Snap, 2 cire, I NO, 1 NC 

SWITCH: Micro, SPDT, 5 amp 250 v AC, part of 
B805 

503 1938 003 

503 1938 003 

503 1938 003 

260 0700 00 

260 0700 Ou 

260 0521 00 

259 0244 00 

260 3080 00 

260 0521 00 

503 1938 003 

503 1938 003 

503 1936 003 
260 4040 00 

260 4050 00 

260 4040 00 

260 4050 00 

260 4040 00 

260 4050 00 

260 0003 00 

260 0003 00 

260 0700 00 
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PARTS LIST 

ITE CIRCUIT FUNCTION 

S901 

S902 

DESCRIPTION 
COLLINS 
PART NUMBER 

Fil. start-stop 

PA bay circuit/meter 
selector 

S903 PA bay raise/lower 
switch 

S904 

T201 

T202 

T203 

T204 

T205 

T206 

T207 

T208 

T209 

T210 

T211 

Plate start-stop 

Audio input 

Audio amp fil. 

RF ()sc, and amp fil. 

Crystal heat and relay 

RF driver fil 

Audio driver fil 

Audio driver fil 

Audio driver 

LV rect. fil 

LV plate 

Intermediate voltage 
filament 

SWITCH: Start-stop, black button 

SWITCH: Band change, 6 circ, non-shorting, 

ing, 4 pos, 3 deck 

SWITCH: Jack, DPDT with off normal 

SWITCH: Start-stop, black button 

TRANSFORMER: HF input audio, Pri: 500 ohm 
CT, Sec: 15,000 ohm CT 

TRANSFORMER: Amp fil, Pri: 210, 220, 230, 
240, 250 v, 31.5 VA, Sec: 6.3 v CT, 31.5 VA 

TRANSFORMER: Amp fil, Pri: 210, 220, 230, 
240, 250 v, 31.5 VA, Sec: 6.3 y CT, 31.5 VA 

TRANSFORMER: Fil or heater, Pri: 115, 210, 
220, 230, 240 y 32 VA, Sec: 12.6 Tr CT 

TRANSFORMER: Fil, Pri: 230, 208, 210, 220, 
240 v, Sec: 5 y CT, 32 amp 

TRANSFORMER: Amp fil, Pri: 210, 220, 230, 
240, 250 v, 65 VA, Sec: 10 y CT, 65 VA 

TRANSFORMER: Amp fil, Pri: 210, 220, 230, 
240, 250 v, 65 VA, Sec: 10 y CT, 65 VA 

TRANSFORMER: Driver, Pri: 9000 ohm CT, Sec 
#1i 1000 ohm, Sec #2: 1000 ohm 

TRANSFORMER: Fil, Pri: 230, 208, 210, 220, 
240 v, Sec #1: 5 y CT, Sec e.'2: 5 v CT 

TRANSFORMER: Plate, Pri: 210, 220, 230, 240, 
250 v, Sec: 1456 y CT 

TRANSFORMER: Fil, Pri: 230, 208, 210, 220, 
240 v, Sec ,q1: 5 v CT, Sec #2: 5 v CT 

260 0521 00 - 

259 0244 00 

260 3080 00 

260 0521 00 * 

677 0092 00 

672 1121 00 

672 1121 00 

672 0086 00 

672 0169 00 - 

672 1101 00 

672 1101 00 

677 0215 00 

672 0167 00 

503 0521 002 

672 0167 00 

• 

7-24 15750 



PARTS LIST 

ITEM CIRCUIT FUNCTION 

T212 

DESCRIPTION 
COLLINS 
PART NUMBER 

Intermediate voltage 
filament 

T213 Intermediate voltage 
plate 

T401 HIT rect. filament 

T402 HV rect. filament 

T403 

T404 

HIT rect. filament 

HIT rect. filament 

T405 HIT rect. filament 

T406 HV rect. filament 

T407 Voltage regulator 

T408 

T409 

T410 

Voltage regulator 
transformer 

Voltage regulator 
transformer 

Autotransformer 

TRANSFORMER: Fil, Pri: 230, 208, 210, 220, 
240 v, Sec #1: 5 v CT, Sec #2: 5 y CT 

TRANSFORMER: Plate, Pri: 230, 208, 210, 220, 
240 v Sec: 3310 v CT, .86 amp 

TRANSFORMER: Filament, with socket, Pri: 220, 
230, 240 v, Sec: CT, Socket: 5 y, 10 amp 
for V407 

TRANSFORMER: Filament, with socket, Pri: 
220, 230, 240 v, Sec: CT, Socket: 5 y, 
10 amp, for V408 

TRANSFORMER: Filament, with socket, Pri: 
220, 230, 240 v, Sec: CT, Soclett: 5 y, 
10 amp, for V409 

TRANSFORMER: Filament, with socket, Pri: 
220, 230, 240 v, Sec: CT, Socket: 5 y, 
10 amp, for V410 

TRANSFORMER: Filament, with socket, Pri: 
220, 230, 240 v, Sec: CT, Socket: 5 y, 
10 amp, for V411 

TRANSFORMER: Filament, with socket, Pri: 
220, 230, 240 v, Sec: CT, Socket: 5 y, 
10 amp, for 11412 

TRANSFORMER: Pri: 190 to 250 y 
single phase, Output: 230 v 

TRANSFORMER: Pri: 190 to 250 v 
single phase, Output: 230 v g 

60 elm ' 
93% pf  

60 cyc, 

93% pf 

TRANSFORMER: Pri: 190 to 250 v 60 cyc, 
single phase, Output: 230 v E 93% pf 

TRANSFORMER: Auto, 195, 213, 230, 247, 265 v, 
25.2 amp 

672 0167 00 

672 0172 00 

672 0166 oo 

672 0166 oo 

672 0166 oo 

672 0166 oo 

672 0166 oo 

672 0166 oo 

664 0026 oo 

664 0026 oo 

664 0026 oo 

674 0187 00 

15751 7-25 



PARTS LIST 

ITEM CIRCUIT FUNCTION I DESCRIPTION 
COLLINS 

PART NUMBER 

T411 I Autotransformer 

T412 Overload current 

T413 Overload current 

T414 HP - LP autotransforme 

T415 HP - LP autotransforme 

T601 

T602 

T603 

T604 

T803 

Mod. filament 

Mod. filament 

Mod. filament 

Mod. filament 

PA filament 

T804 PA filament 

T805 

T1001 

RF rectifier filament 

HV plate 

TRANSFORMER: Auto, 195, 213, 230, 247, 265 v, 

25.2 amp 

TRANSFORMER: Current, double ori, single 
sec, ratio: 10/20:1, 5000 v 

TRANSFORMER: Current, double pri, single 
sec, ratio: 10/20:1, 5000 v 

TRANSFORMER: Auto, 50/60 cps, .90 
pf, 2500 TV rms 

to 1.0 

TRANSFORMER: Auto, 50/60 cps, .90 to 1.0 
pf, 2500 TV rms 

TRANSFORMER: Power, Pri: 230, 199, 115 v, 

2200 VA, 2 phase 

TRANSFORMER: Power, Pri: 230, 199, 115 v, 
2200 VA, 3 phase, Sec: 11.0 v CT, 2200 

VA, 2 phase 

TRANSFORMER: Power, Pri: 230, 199, 115 v, 
2200 VA, 3 phase, Sec: 11.0 v CT, 2200 VA, 

2 phase 

TRANSFORMER: Power, Pri: 230, 199, J15 v, 
2200 VA, 3 phase, Sec: 11.0 v CT, 2200 VA, 

2 phase 

TRANSFORMER: Power, Pri: 230, 199, 115 v, 
2200 VA, 3 phase, Sec: 11.0 v CT, 2200 VA, 
2 phase 

TRANSFORMER: Power, Pri: 230, 199, 115 v, 
2200 VA, 3 phase, Sec: 11.0 v CT, 2200 VA, 
2 phase 

TRANSFORMER: RF rect fil, Pri: 210, 220, 230, 
240, 7:50 v, 15 VA, Sec: 5 y CT, 15 VA 

TRANSFORMER: Plate, Pri: 240 v nom single 
phase 50/60 cps, Sec: 4160, 4056, 3952, 

3888, 3744 

674 0187 00 

664 0046 00 

664 0046 00 

674 0188 00 

674 0188 00 

664 6740 00 

664 6740 00 

664 6740 00 

664 6740 00 

664 6740 00 

664 6740 00 

672 1131 00 

664 0044 00 • 

7-26 15752 



PARTS LIST 

rrEm I CIRCUIT 

T1002 IHV plate 

T1003 HV plate 

' T1004 Modulation 

V101 Oscillator 

V201 Isolation amplifier 

V202 Buffer amplifier 

V203 Buffer amplifier 

Driver amplifier V204 

V205 

V206 

V207 

V208 

V209 

V210 

V211 

V212 

V213 

V214 

Driver amplifier 

Voltage regulator 

Voltage regulator 

Audio input 

Audio 

udic 

Audio 

Audio 

input 

amplifier 

amplifier 

driver 

udio driver 

Audio driver 

DESCRIPTICN 

TRANSFORMER: Plate, Pri: 240 
phase 50/60 cps, Sec: 4160, 

3888, 3744 

TRANSFORMER: Plate, Pri: 240 
phase 50/60 cps, Sec: 4160, 

3888, 3744 

TRANSFORMER: Modulation, #1: 
CT, Sec: 9800 ohm, #2: Pri: 
Sec: 4900 ohm 

TUBE: Type 

TUBE: Type 
amplifier 

TUBE: Type 
amplifier 

TUBE: Type 
amplifier 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

TUBE: 

Type 

Type 

Type 

Type 

Type 

Type 

Type 

Type 

Type 

Type 

Type 

v nom single 
4056, 3952, 

v nom single 
4056, 3952, 

Pri: 20,000 ohm 
10,000 ohm CT, 

6F6, power amplifier pentode 

807, transmitting beam power 

807, transmitting beam power 

807, transmitting beam power 

4-125A 

4-125A 

003/VR105, 

CC3/VR105, 

6N7, class 

6N7, class 

voltage regulator 

voltage regulator 

B twin amplifier 

B twin amplifier 

12bJ707, power amplifior triode 

12SJ7GT, power amplifier 

845, modulator, AF power amplifier 

845, modulator, AF power amplifier 

845, modulator, AF power amplifier 

COLLINS 
PART NUMBER 

664 0044 no 

664 0044 00 

677 0218 00 

255 0080 00 

256 0033 00 

256 0033 00 

256 0033 00 

256 0068 C(' 

256 0068 OC, 

257 0002 00 

257 0002 OC 

255 0134 OC 

255 0134 OG 

255 0124 00 

255 0124 00 

256 0034 00 

256 0034 OC 

256 0034 00 



PARTS LIST 

ITFM CIRCUIT FUNCTION 

V215 

V216 

V217 

V218 

V219 

V220 

V221 

V407 

VeS 

V409 

V410 

V411 

V412 

V601 

V602 

Audio driver 

LV rectifier 

LV rectifier 

Intermediate voltage 
rectifier 

Intermediate 
rectifier 

Intermediate 
rectifier 

Intermediate 
rectifier 

HV rectifier 

HV rectifier 

HV rectifier 

HV rectifier 

HV rectifier 

HV rectifier 

Modulator 

Modulator 

voltage 

voltage 

voltage 

DESCRIPTION 

F--

ITUBE: Type 845, modulator, 

TUBE: Type 8008, half-wave 
tifier 

TUBE: Type 8008 ; half-wave 
tifier 

TUE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 8008, 
tifier 

TUBE: Type 892R, 
lator 

TUBE: Type 892R, 
lator 

half-wave 

half-wave 

half-wave 

half-wave 

AF power amplifier 

mercury-vapor 

mercury-vapor 

mercury-Japor 

mercury-vapor 

mercury-vapor 

mercury-vapor 

rec-

rec-

rec-

rec-

rec-

rec-

half-wave mercury-vapor rec-

half-wave mercury-vapor reo-

half-wave mercury-vapor reo-

half-wave mercury-vapor rec - 

half-wave mercury-vapor rec - 

half -wave mercury-vapor rec 

RF power amp, class B modu - 

RF power amp, class B modu-

COLI3NS 
PART NUVM 

256 0034 OC 

256 0073 00 

256 0073 00 

256 0073 00 

256 0073 00 

256 0073 00 

256 0073 CO 

256 0073 

256 00Y. 

256 00'?3 

256 0073 CO 

256 0073 00 • 

256 0073 00 

256 0041 00 • 

256 0041 00 

7-28 15754 



PARTS LIST 

ITEM CIRCUIT FUNCTION DESCRIPTION 
COLLINS 
PART NUMBER 

V802 

V303 

XF201, 
XF202 
XF401 

XF402 

XI101 

XI301 

X1302, 
XI303 

XI304 

XI305, 
XI306 
X1307 
XI308 

XI501 

X1502, 

XI503 

* X1504 

XI505 

XI701 

Final amplifier 

RF rectifier 

Holder for F201, F202, 
F401 and F402 

Mounting for I101 

Mounting for 1301 

Mountings for 1302, 
1303 

Mounting for 1304 

Mountings for 1305, 
1306, 1307, 1308 

Mounting for 1501 

Mountings for 1502, 
1503 

Mounting for 1504 

Mounting for 1505 

Mounting for 1701 

TUBE: Type 892R, RF power amp, class B 
modulator 

TUBE: Type 5U4G, full-wave, high vacuum 
rectifier 

HOLDER: Fuse 

MTG: Pilot light, miniature 
JEWEL CAP: Red 

MTG: Pilot light 
JEWEL CAP: green 

MTG: Pilot light 
JEWEL CAP: Amber 

MTG: Pilot light 
JEWEL CAP: Red 

SOCKET: Pilot light, dc candelabra bayonet 
base 

MTG: Pilot light 
JEWEL CAP: Green 

MTG: Pilot light, 
JEWEL CAP: Amber 

MTG: Pilot light, 
JEWEL CAP: Red 

SOCKET: Pilot light, dc candelabra bayonet 
base 

MTG: Pilot light, 
JEWEL CAP: Green 

256 0041 00 

255 0032 CO 

265 2030 00 

262 2160 00 

262 0103 00 
262 0105 00 

262 0103 00 
262 0106 00 

262 0103 00 
262 0104 00 

262 0042 00 

262 0103 00 
262 0105 00 

262 0103 00 
262 0106 00 

262 0103 00 
262 0104 00 

262 0042 00 

262 0103 00 
262 0105 00 

15755 7-29 



PARTS LIST 

ITEM CIRCUIT FUNCTION 

XI702 Mounting for 1702 

DESCRIPTION 
COLLINS 
PART NUYBER 

XI703 Mountings for 1703, 
XI704 1704, 1705, 1706 
X1705 
X1706 

XI901 Mounting for 1901 

XI902 Mounting for 1902 

XI903, Mountings for 1903, 
XI904 1904, 1905, 1906 

XI905 
X1906 

XV101 Socket for V101 

XV201, 
XV202 V203 
XV203 

Sockets for V201, V20 

XV204, Sockets for V204, 
XV205 V205 

XV206 Sockets for V206, 
XV207 V207, V208, V209, 
XV208 V210, V211 
XV209 
XV210 
XV211 

XV212, Sockets for V212, 
XV213 V213, V214, V215 
XV214 
XV215 

XV216 Sockets for V216, 
XV217 
XV218 
XV219 
XV220 
XV221 

MTG: Pilot light, 
JEWEL CAP: Red 

SOCKET: Pilot light, dc candelabra bayonet 

base 

MTG: Pilot light, 
JEWEL CAP: Green 

MTG: Pilot light, 
JEWEL CAP: Red 

SOCKET: Pilot light, dc candelabra bayonet 

base 

SOCKET: Tube, 8 prong 

SOCKET: Tube, 5 contact 

SOCKET: Tube, 5 prong 

SCCKET: Tube, 8 contact 

SOCKET: Tube, 4 prong 

SCCKET: Tube, super jumbo 4 contact 

262 0103 00 
262 0104 00 

262 0042 00 

262 0103 00 
262 0105 00 

262 0103 00 
262 0104 00 

262 0042 00 

220 1830 OC 

220 5520 OC 

220 1016 OC 

220 5810 00 

220 5420 00 

220 1028 00 ' 

7-30 15756 



PARTS LIST 

COLLINS 

ITEM CIRCUIT FUNCTION LESCRIPTICN 

XV601 
XV602 

XV801 
XV802 

XVS03 

XY101 

Y101 

Sockets for V601, V602 

Sockets for V801, 

V802 

Socket for V803 

Crystal socket 

Crystal 

SOCKET: Tube, special, for air—cooled tube 

SOCKET: Tube, special, for air—cooled tube 

SOCKET: Tube, 8 contact 

SCCKET: Crystal, 5 prong 

CRYSTAL: 

PART NUMBER 

220 8110 00 

220 8110 OC 

220 5810 00 

220 1530 00 

15757 7-31 
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