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4 Rev. 2-52 (C} 

GUARANTEE 

The equlpmenl described herein is sold under the following guarantee: 

Co llins agr ees to repair or replace, without charge, any equipment, parts, or accessories which are de­
fective as lo design, workmanship or material, and which are returned lo Collins at its factory , transportAtlon 
prepaid, provided 

(a) Notice of the c laimed defect is given Collins Within one (1) year from date of delivery and goods are 
returned in accordance with Collins' instructions . 

(b) Equipment, accessories, tubes, and batteries not manufactured by Collins or from Collins' designs 
are subject to only such adjustments as Collins may obtain Cr.:im the supplier thereof. 

(c) No e4ulpment or accessory shall be deemed to be defective tf, due to exposure or excessive moisture 
in the atmosphere or otherwise after delivery, il shall fall to operate In a normal or proper manner. 

Colltns further guarantees that any radio transmitter described 'herein will deliver full radfo frequency power 
output at the antenna lead when connected to a s uitable load, but such guarantee shall not be construed as a 
guarantee of any definite coverage or range of said :u,paratul'.. 

The guarantee of these paragraphs Is void U equipment is altered or r epaired by others than Collins or its 
authorized service center. 

No other warranties , expressed or implied, shall be applicable to any equipment sold hereunder , and the 
foregoing shall cons titute the Buyer's sole right and remedy under the agreements In this paragraph contained. 
In no event shall Collins have any liability for consequential damages , or for loss, damage or expense directly 
or indirectly arising from the use of the products, or any inability to use them either separately or in combinutlun 
with otner equipment or materials, or from any other cause. 

HOW TO RETURN MATERIAL OR EQUIPMENT. u, tor any reason, you should wish to return 
material or equipment , whether under the 

guarantee or otherwise, you s hould notify us, giving full particulars including the details listed below, Insofar as 
applicable. ll the item is thought to be defective, such notice must give full information as to nature of defect 
and Identification ( including part number if possible ) of part considered defective, (With r espect to tubes we 
suggest that your adjustments can be speeded up if you give notice of defect directly to the tube manufacturer.) 
Upon r eceipt of such notice, Collins will promptly advise you respecting the r eturn. Failure to secure our advice 
prior to the forwarding of the goods or failure to provide full par Uculaxs may cause unnecessary delay In handling 
of your returned merchandise. 

ADDRESS: 

Collins Radio Company 
Sales Service Department 
Cedar Rapids, Iowa 

INFORMATION NEEDED: 

(A) 
(B) 
(C) 
(D) 
(E) 
(F) 
(G) 

(H) 

(I) 

( J) 

Type number, name, and serial number of equipment 
Date of delivery of equipment 
Date placed In service 
Number of hours of service 
Nature of trouble 
Cause of trouble if known 
Part number ( 9 or 10 digit number) and name or part 
thought to be causing trouble 
Item or symbol number of same obtained from parts 
list or schematic 
Collins' number (and name) of unit sub-assemblles 
involved in trouble 
Remarks 

When ordering replacement parts, you should dlr ect 
HOW TO ORDER REPLACEMENT PARTS. your order as Indicated below and furnish the following 
information insofar as applicable. To enable us to give you better r eplacement service, please be sure to give 
us complete Information. 

ADDRESS: 

Colllns Radio Company 
Sales Service Depar tmenl 
Cedar Rapids, Iowa 

INFORMATION NEEDED: 

(A) Quantity, r equired 
(B) Collins' part number ( 9 or IO digit nunlb<>r ) and de­

scription 
(C) Item or symbol number obtained from parts list or 

schematic 
(0 ) Collins' type number, name, and seria l numbP-r of 

principal equipment 
(E) Unit sub-assembly number (whNe applicable) 
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GENERAL DESeRIPI'I0N Section 1 

.... • ii . (I . . 

Figure 1-1. Collins 20V-2 500/1000 Watt AM Transmitter 
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Section 1 GENERAL DESCRIPI'ION 

Figure 1-2 . Collins 20V-2 Transmitter, Rear View 
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GENERAL DESCRI PI'ION SecUon l 

1.1 . GENERAL 

SECTION 1 
GENERAL DESCRIPTION 

The Collins type 20V- 2 500/1000 watt AM transmitter has been designed for 
high-fidelity broadcast service . Advanced engineering techniques and new high ­
quality components have combined to produce a transmitter that provides out­
standing features designed to meet today 1 s demand for bette~ service from modern 
broadcast equipment . 

One neatly-styled heavy-gauge sheet metal cabinet houses the entire trans­
mitter . The complete equipment occupies a space 27" deep by 38" wide by 76" 
high . Its weight is approximately ll50 pounds . Transformers and other heavy 
units are mounted on the cabinet floor . R- f and audio stages are housed in sepa ­
rate chassis that are designed for ease of servicing and maintenance . These two 
chassis are mounted on the right and left sides respectively, as viewed from the 
front of the cabinet. The power amplifier plate circuit and r -f output network 
are housed in a single shielded compartment that is suspended from the roof of 
the transmitter cabinet . The entire back panel of this r -f compartment i s easily 
removable , providing ready access to the components within . A shelf extending 
the width of the cabinet holds the rectifier tubes and small transformers . All 
tubes are easily visible through the large window . 

A smali removable panel on the lower front of the transmitter allows access 
to power input terminals and control relays . The large doors at the rear of the 
cabinet allow access to the upper part of the transmitter for servicing and main­
tenance . The rear lower half of the transmitter is covered by a removable panel 
which contains the permanent-type air filter . 

All meters are mounted on a single illuminated panel . Their location allows 
operation of tuning controls while observing meter indications. The four bolts 
which secure the meter panel fit into slotted holes that allow the panel to be 
tilted to the desired angle . 

Operating controls are conveniently located on the front of the cabinet . 
Circuit breakers and filame nt and plate switches are mounted on the l eft and 
right sides of the cabinet below the front window. Other controls and s witches 
are mounted behind small vertical access doors located on each side of the front 
window . As shown in figure 6-ll, the right-hand door provides access to the 
crystal-sele ctor switch, the crystal-frequency trimmers , the audio hum control, 
the PA drive control, the r -f driver tank trimmers , the first buffer tank trimmers, 
the power amplifier tuning control, and the power amplifier loading control . 
The latter t wo control position the tuning capacitor and loading capacitor by 
means of flexible drive shaft assemblies . Access to the multimeter switch , the 
power change switch, the modulator bias adjustments , and the other audio hum 
control is provided through the l e ft -hand door . 

1 -1 
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Section I GENERAL DESCRIPTION 

Ventilating air is drawn through a cleanable bronze air filter by a low 
speed, high volume fan . The air cools the entire transmitter and is exhausted 
through a shielded opening in the roof of the cabinet. Individual blowers supply 
air directly to R-F Final and Modulator tubes . 

The description and function of each part is included in the parts list in 
Section 5 of this book . section 3, Operation, lists the function of all controls . 

1 . 2 . GENERAL DESCRIPTION OF R-F SECTION 

As a result of major advances in crystal stability and oscillator design, 
the crystal oven and its associated thermostats, relays and other controls have 
been eliminated. A highly-perfected oscillator design in conjunction with ex­
tremely stable, low- temperature -coefficient crystals has resulted in exceptionally 
good frequency stability. There are provisions for mounting two crystals on the 
r-f chassis , with one of the two always available in standby position. Crystals 
are easily selected by means of the crystal switch located behind the right -hand 
control panel . 

All r -f circuits of the 20V-2 transmitter are straightforward and trouble 
free . A 6AU6 oscillator and 6SJ7 buffer are followed by an 807 which drives the 
parallel 4 -400A tubes in the power amplifider. The oscillator, buffer and r -f 
driver plate circuits are contained within shielded plug- in units located behind 
the right front access door . For frequencies in the AM broadcast band, the 
oscillator employs a r esistive load , As the 20V-2 transmitter is also available 
for high-frequency applications, provisions are included for replacing the resis ­
tor with a tuned tank circuit for frequency doubling . A frequency monitor con­
nection is brought out from the grid circuit of the power amplifier . A resistor 
in the cathode circuit of the power amplifier acts as a low- impedance source for 
feeding an audio monitor speaker or amplifier . 

The r -f output network consists of a pi section followed by an L- section 
and is designed to feed into impedances between 50 and 72* ohms . Harmonics are 
greatly attenuated in this network . There is a minimum of fundamental -frequency 
loss between the power amplifier and transmission line . Coil L-110 acts as a 
static drain and as a voltage source for feeding the modulation monitor . This 
coil is connected from the output end of the Irsection to ground . 

1 .3 . GENERAL DESCRIPTION OF AUDIO SECTION 

The audio driver employs 6SJ7 pentodes in a push-pull amplifier circuit. 
The input to the audio system consists of a terminating pad that feeds the pri ­
mary of the audio input transfo.nner . An audio hum control is connected in the 
cathode circuit of the modulator . Type 4 -400A tubes are used in the push-pull 
class AB1 modulator. Approximately 12 db of feedback is provided from plates of 
the modulator tubes to grids of the first audio stage , 

*Other impedances are available on special order. 
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GENERAL DESCRIPI'ION Section I 

1 .4 . GENERAL DESCRIPI'ION OF POWER SUPPLIES 

There are separate power supplies for high voltage, low voltage, and bias . 
The high-voltage supply employs two type 575A half- wave mercury- vapor rectifiers 
in a full- Wave circuit . It supplies d -c voltage for the plates of the modulators 
and the plates and screens of the power amplifier tubes . The low-voltage supply 
uses two type 866A half- wave mercury vapor rectifiers in a full- wave circuit to 
provide d -c voltage for plates and scr eens of the low power stages and screens 
of the modulator tubes . The bias supply employs a 5U4G high-vacuwn rectifier 
in a full- wave circuit . It supplies bias to the r - f driver, modulator , and power 
amplifier tubes . 

Overload protection is provided by magnetically-operated circuit breakers, 
by fuses in the primaries of the filament, low voltage, and bias transformers and 
by individual overload relays in the cathode circuits of the power amplifier and 
modulator . Instantaneous power change is accomplished by rotating the power­
change switch inside the left- hand access door. 

A thermal time delay is included in the control circuit to prevent appli­
cation of plate voltage before the filaments reach operating temperature . A 
unique feature of this circuit is its ability to automatically select the proper 
time delay interval after short power interruptions . Instantaneous interruptions 
cause no delay in returning Lo the air . 

Dual interlocks, both electrical and mechanical, are incorporated on each of 
the rear doors to provide double protect.ion to personnel . Electrical int.erlocks 
of the split V-type open the primary circuits of the high and low voltage trans­
formers whenever the rear doors are opened . The mechanical interlocks close, 
grounding the high-voltage circuits, after the electrical interlocks have opened 
the primary circuits . 

Table 1-1. 20V-2 Transmitter Specifications 

Power Output 500/1000 watts 

R-F Output Impedance 50/72 ohms 

Audio Input Impedance 600/150 ohms 

Audio Input Level +10 dbm ±2 db, pad input 

Audio Response ±1.5 db from 50 to 10, 000 cps 

Audio Distortion Less than 3.0{o from 50-7500 cps 
for 95i modulation including all 
harmonics up to 16 kc 

Carrier Shift Less than 3i 
residual Noise Level 60 db below 10~ Modul.ation 

Power Source 230/208 volts 50/60 cps single phase 

Power Demand Approximately 4 .15 kw, 83% pf , 
at 100, modulation 
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Section I GENERAL DESCRIPTION 

Table 1 -1 . 20V-2 Transmitter Specifications (cont.) 

Temperature Range +15°c ( 59°F ) to 45°c (113°F) 

Altitude Range Sea level to 6000 feet 

Weight Approximately 1150 pounds 

Dimensions 3811 wide , 76 11 high, 27" deep 

Table 1 -2 . Tube Complement 

Item Number Tube Type Function 

V-101 6AU6 Oscillator 

V-102 6s.n Buffer Amplifier 

V-103 807 R-F Driver 

V-lu4 4-400A Power Amplifie r 

V-105 4-400A Power Amplifier 

V-106 6s.n Audio Driver 

V-107 6s.n Audio Driver 

V-108 4-400A Modulator 

V-109 4-400A Modulator 

V-110 5U4G Bias Rectifier 

V-111 575A HV Rectifier 

V-112 575A HV Rectifier 

V-113 866A LV Rectifier 

V-114 866A LV Rectifier 
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INSTALLATION Section 2 

2.1. UNPACKING 

SECTION 2 
INSTALLATION 

To avoid damaging the equipment, use caution when Uncrating the transmitter 
and components . All units should be inspected carefully. Check for loose screws 
and bolts . Inspect all controls, such as switches , for proper operatiou as far 
as can be determined withou't application of power. Examine cables and wiring, and 
make sure that all connections are tight and clear of each other and of the chas ­
sis . Claims for damage should be filed promptly with the transporation company . 

2 .2. LOCATION OF THE TRANSMITI'ER 

It is recommended that the transmitter be placed in its permanent location 
before the units that were removed for shipping are replaced . The comparatively 
simple arrangements to accommodate power input, audio i nput, frequency monitor ­
ing, modulation monitoring, and audio monitoring are illustrated in figures 7-5 
and 7-6 . The external wiring requirements may be met by laying necessary conduit 
in a concrete floor, or by installing a wiring trench of sufficient size. Another 
alternative would be to build a false floor under which the necessary wires and 
cables can be placed. The t r ench will have to accommodate a three -wire power 
cable , two shielded twisted pairs , and two RG-8/u coaxial cables . It is very 
desirable to have several ties from the transmitter cabinet to the building ' s 
ground system . 

Adequate clearance should be allowed in front of the transmitter. There 
should also be a clearance minimum of three and one -half to four feet behind the 
cabinet to provide sufficient room for service work . 

... 2 . 3. REPLACEMENT OF UNITS REMOVED FOR SHIPPING 

Several of the transmitter com})onents have been removed and packed sepa­
rately for safety in shipping . These include heavy units such as the high­
voltage transformer, modulation transformer, high-voltage filter choke, large 
filter capacitors, and the small, fragile units such as tubes and crystals . The 
Inter-Unit Cabling Diagram, figure 7-6, and the Typical Installation Diagram, 
figure 7-5, as well as the photographic illustrations will be of assistance in 
replacing and connecting these components in the transmitter . 

Wires and cables that were removed from the units to which they connect were 
tagged before shipment. Should any of these tags become lost , refer to the 
Inter -Unit Cabling Diagram, figure 7-6, for assistance in identifying the leads . 

The following installation procedure is recommended : 

a . Set the tubes and crystals aside . They should not be placed i.n the 
transmitter until all other units have been installed and connected . Reference 
to figure 6-3, 6-5, and 6-8 will aid in placing them in their proper positions . 

.2 - 1 
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Section 2 

CAl!rION 

EXTREME CARE SHOULD BE EXERCISED WHEN HANDLING THE CRYSTALS . 
THIS NEW TYPE OF CRYSTAL IS EXTREMELY FRAGILE. FOLLOWING 
ROUGH HANDLING THE CRYSTALS MAY STILL OSCILLATE, BUT MAY 
RAVE LO8T THEIR HIGHLY IMPORTANT FREQUENCY VS. TEMPERATURE 
CHARACi'ERISTICS. 

INSTALLATION 

b . Note termiual numbers of the iron-core components before they are 
installed. Identification of these terminals is sometimes difficult after the 
components are i n the t r ansmitter . 

c . Refer to figure 6 - 2 for the proper placement of the heavy iron-c:ore 
components and install them in their proper locations in the lower part of th<.> 
transmitter . 

d . Check the station line voltage. Refer to figure 7-4 and make con­
nections to the high-voltage transformer primary t erminals that most nearly 
correspond to this voltage. If the nominal station voltage is ve ry low, the 
208-volt taps on the 575A filament transforiner , the main filament transfonner , 
and the low-voltage plate supply transformer should be used . These 208-volt taps 
are wire leads that have been brought to tie point terminals under the L.V. power 
supply chassis . The bias supply transfonner primary is not tapped, but a correc ­
tion may be made for a very low nominal line voltage by changing the value of the 
bias supply bleeder resistor, R-174 , from 2000 to 2400 ohms . 

e . Refer to figures 6 - 2 , 7-5 , a.nd 7-6 as well as the tags on the cables 
in order to make all possible connections at this time . 

f . Install and secure the large filter capacitors in their proper posi­
tions as shown in figure 6-2 and make all connections to these units . 

g . Remove the rear cover from the r -f output network and set the taps 
on tuning coil L-108 and loading coil L-109 to the positions shown in table 2-3 
that correspond to the station operating frequency . The Collins Test Department 
data sheet included with the transmitter contains a record of the output network 
setup used for testing the transmitter at the factory . These conditions may not 
hold exactly under actual operating conditions , but are normally near enough to 
give a starting point for tune up . 

2. 4. POWER INPlJI' CONNECTIONS 

Refer to the Typical Installation Diagram, figure 7-5, for proper wire sizes 
and location of the power li ne accorumodation hole in the bottom of the transmitter. 
Bring the neutral wire and the two powe1· wires in through the rubber grommet in 
this hole aod run them forward to the front panel. Connect the two power wires to 
the tvo outer terminals on terminal board E-100 illustrated in figure 6-1 . Th~ 
neutral wire should be connected to the center t erminal of E-100. 

2 -2 
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INSTALLATION Section 2 

2.5 . AUDIO INPUT CONNECTIONS 

The audio signal should be brought into the transmitter cabinet on a shielded 
twisted pair. Use the audi o input hole illustrated in figure 7-5 for these wires . 
The audio input connections are made to terminal board E-1O3 located inside the 
lower shelf of the modulator chassis . The location of this terminal board can be 
seen in figure 6-6. Connect the two leads of the twisted pair to terminals I~ and 
5 of E-1O3 , Connect the shield to terminal 3 of E-1O3. 

2.6 . R-F OUTPUT CONNECTIONS 

A solder type coaxial end seal terminal for connecting to the r -f output 
coaxial cable is located on top of the output network box and may be reached 
through a hole in the top of the cabinet . The coaxial cable leading to the 
antenna tuning house should be securely soldered to this terminal . 

2 . 7. FREQUENCY MONITOR CONNECTI ONS 

Coaxial frequency monitor connector J -1O4 is located on the bottom of the 
r -f chassis . The transmitter is shipped with a ma.ting plug connected to J -1O4. 
Bring a piece of RG-8/u coaxial cable through the proper hole in the floor of 
the cabinet, as shown in figure 7-5, and connect it to this plug . 

2 .8. MODULATI ON MONITOR CONNECTIONS 

Coaxial modulation monitor connector J -1OO is supplied with the proper 
mating plug. This connector is located on the top of the r - f output network 
box . Thread a piece of RG-8/u coaxi al cable through the proper hole in the 
floor of the cabinet as shown in figure 7-5. Connect the coax to the plug 
associated with connector J-1OO . 

2.9 . AUDIO MONITOR CONNECTIONS 

A shielded, twisted pair should be used for the audio monitor connections . 
Bring this wire through one of the monitoring lead holes in the bottom of the 
cabinet. The audio monitor terminal boa.rd, E-104, is located inside the lower 
part of the r -f chassis as shown in figure 6-9. Access to this terminal board 
can be gained by removing the lower cover of the r -f chassis . Connect one wire 
of the shielded twisted pair to one of the terminals on E-1O4. Connect the re­
maining wire and the grounded shield to the other terminal . 

2 .10. INTER-UNIT CABLING DIAGRAM 

The Inter-Unit Cabling Diagram, figure 7-6, shows the parts of the trans ­
mitter in their general locations as viewed from the rear . Each section of this 
diagram is enclosed by broken lines . These sections have been given section 
designation letters that appear in the upper right-hand corner of each dotted 
enclosure . Although wiring between transmi tter units is not shown on the diagram, 
the destination of this wiring is indicated by numbers and l etters that appear 
d1rectly below the arrow heads as shown in figure 2 -1 . The numbers to the right 
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Section 2 INSTALLATION 

of the lines above the arrow heads represent the type of wires used . The number 
directly to the right of each arrow head is the number of that point on the dia­
gram and does not necessarily indicate that there is a terminal bearing that 
number at that point in the equipment . Where there are terminal boards with 
numbered terminals in the equipment , the terminals a.re represented on the diagram 
by small circles enclosing the number of the terminal . The terminal board is 
Tepresented by a dotted line around all terminals on that board. Some sections 
of the diagram, such as section F, require that the terminal board in the diagram 
be broken to allow lines that do not terminate on that board to pass through the 
area on the diagram where the board is drawn. 

A small portion of unit F from the Inter-Unit Cabling Diagram, figure 7-6, 
is shown in figui·e 2 -1 . The two KEO designations indicate that two KEO wires 
leave this point. The Kin KEO indicates the type of wire (high voltage insulated 
cable) . E indicates size of wire (#14 AWG). The O is a numeral indicating the 
color of the wire used (black) . If a tracer were used on this wire an additional 
number would be added to indicate the color of the tracer . For example, if this 
wire were black with a red tracer, the designation would have been KE02 . If a 
shield were used, the wire 
would be called KES02, tbe 
S indicating a shield. The 
color code used for wires 
and tracers is the same as 
that used for resistors and 
condensers . 

The number 18 shown be ­
side tne arrow head indicates 
that this is poiut number 18 
on the diagram. 

A7 indicates that one 
of the wires leaving this 
point on the diagram goes to 
point 7 on unit A of the dia­
gram . J7 iudicates that one 
of the wires leaving this 
point on the diagram goes to 
point 7 on unit J of the 
diagram. 

When coaxial cable , 
copper straps, and other 
types of connecting materials 

S-103 POWER 
CHANGE SWITCH 

KEO 
KEO 

18 

A7 
J 9 

Figure 2 -1. Inter-Unit 

Cabling Example 

except wires are used, the "type of wire" code is not used. Instead of using a 
code, the connecting material is specified by name on the diagram, as in the case 
of the copper strap shown at point 1, unit C. 
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Table 2 -1 . List of Wire Types 

Letter Type of Wire 

A AN-J -C- 48 
13 Busbar, Round Tinned Copper 
C JAN Type WL (600 volts) 
D Miniature JAN wire 
F Extra-Flexible Varnished Cambric 
G General Electric Deltabeston 
K Neon Sign Cable ( 15 , 000 volts) 
N Single Conductor Stranded (Not Rubber} 
p Single Conductor Stranded ( Rubber Covered) 
R JAN Type SRIR ( 1000 volts) 
V JAN Type SRHV (2500 volts) 

Table 2 -2 . List of Wire Sizes and Color Codes 

Letter Size of Wire (AWG) Number Color of Wire or Tracer 

A 22 0 Black 
B 20 1 Brown 
C 18 2 Red 
D 16 
E 14 

3 Orange 
4 Yellow 

F 12 5 Green 
G 10 6 Blue 
R 8 7 Violet 
J 6 8 Grey 
K 4 9 White 
L 2 
M l 
N 0 
p 00 
Q 000 
R 0000 

Cable Ide ntification Example : 

A JAN Type WL, #22 AWG, shielded, white wire with red tracer would be labeled 
CAS92 . A black #l4 AWG neon sign cable would be labelel KEO. A breakdown of 
these two descript ions is shown on the next page . 
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C 

Type of Wire 

Jan Type WL 

A 

Size of Wire 

#22 AWG 

K E 

Type of Wire Size of Wire 

Neon Sign Cable #14 AWG 

2.ll . CONTROL CIRCUIT CONNECTIONS 

s 

Shielded 

0 

Color of Body 

Black 

9 

Color of Body 

White 

INSTALLATION 

2 

Color of Tracer 

Red 

A 16-connection terminal board, E-105, is provided, at the rear of the ~ewer 
supply chassis, for control circuit connections . These terminals may be used to 
interlock the 20V- 2 with other equipment . Remote control switches and indicator 
lights may also be connected to terminals on this board. A remote filament 
indicator lamp may be connected across terminals 4 and 5; 230 volts a - c is 
present on these terminals at any time that the filament circuits in the trans­
mitter are energized. In like manner, a 230- Volt plate indicator lamp may be 
connected across terminals 10 and 11. For remote operation of the filament cir­
cuits, connect a normally open momentary switch between terminals 2 and 6 for 
filament starting, and remove the jumper between terminals 6 and 13 and connect 
a normally closed momentary switch to these terminals for filament stopping. A 
plate on switch, with normally open momentary contacts may be connected to 
terminals 6 and 8, and a plate off switch with normally closed momentary con­
tacts may be connected in place of the jumper between terminals 7 end 12 . For 
simplified operation, the filament on and plate off switches may be eliminated; 
when the plate on switch is operated, both filament and plate power will be 
automatically applied in proper sequence . Operation of the filaroent off switch 
will shut down all filament and plate power that may be on. 
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. 
(V') 

I 
(\J 

Ill 
,-j 

~ 

CJI 

~Hi 
Ii. 

0 
0\ 
,-j 

I 
u 

rl 
U"'I 
r-1 

I 
u 

0 
l.l'\ 
,...; 

I 
u 

~ 
rl 

I 
c.> 

cc 
...::t 
rl 

I 
c.> 

lJ"\ 
...::t 
,-j 

I 
u 

(\J 
...::t 
,-j 

I 
0 

cc 
0 
,...; 

I 
...:1 

['-
0 
r-i 

I 
H 

CJI 

~ ~ 

0 
0 
\.0 
r-1 

-

-

--

-

0 
0 
\.0 
rl 

Section 2 

II' 0 ~ lf\ tr l.l'\ ~ l.l'\ I.J"\ l.l'\ 0 
(\J (\J \.0 (\J Fi \.0 ['- \.0 lf'\ 
0 0 cc cc t-- \.0 \.0 lf'\ lJ"\ LI"\ ,...; rl 

936 1149 00 _lJT -- ( ,022 MFD) -

0 o,.-.. 

~~ 938 2062 00 
0 (820 MMF) (\J 0 

(V') 
CC...::t 
(V') ......... 

0\ 

0 o.,-.,. 

~1 938 2062 00 
0 (820 MMF) C\J 0 

(V') 

CC...::t 
(V') .__, 

0\ 

0 o-

938 2048 00 ~~ 
(430 MMF) 0 

(\J 0 
(\J 

cc cc 
(V').__, 

0\ 

0 o -

~1 938 2080 00 OUT ► 
-

0 - (2000 MMF) (\J 0 
(\J 

a:> cc 
(V') .__.. 

0\ 

924 1022 00 (200 MMF) I C145A 913 1441 00 (200 MMF) 

Cl45B 
l-+- 913 1441 00 (200 MMF)~ 

913 1789 00 (750 MMF ) 

~ Cl42A 
913 1789 00 (750 MMF) 

98o 0040 00 (81uh) 
930 0041 00 or as alternate - (150uh) ___. 980 0041 00 (150uh ) 

571 0460 10 

Ki' 0 lJ"\ l.l'\ U"'I l.l'\ 

~ (b' lJ"\ I.J"\ 0 
C\J ['- '° C\J r-i ['- \.0 lJ"\ 

0 0 cc cc t-- ['- \.0 lJ"\ l.l'\ lf'\ 
,-j ,-j 

2-7 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

OPERATION Section 3 

3 .1 . FILAMENT CONTROL 

SECTION 3 
OPERATION 

When the filament circuit breaker, S-106, is closed, depressing the fila­
ment on button will energize filament cootactor K-103, applying 230 volts to its 
coil through filament on button S-111 and normally closed contacts of filament 
off button S-112. Holding contacts of K-103 shunt the contacts of S-lll, main­
taining the circuit after the button is released . Depressing the filament off 
button, S-112, opens its contacts, which are in series with 8-111 and K-103, and 
de-energizes the relay. 

3 . 2 . TIME DELAY 

When K-103 is initially e nergized, the circuit, to the heater element of 
thermal time delay relay K-101 is completed through R-171, R-173, and the holding 
contacts of K-103, R-171 is provided as a means of adjusting the length of the 
time delay by adjusting the heater current . The closing of the contacts of K-101 
lights filament lamp I -101 and prepares the plate circuit for operation. Also, 
R-172 is shunted across the heater element of K-101 and R-171, reducing the cur­
rent through the element to a value just sufficient to hold the contacts closed . 

K-101 contains a resistor heating element, a bimetal strip, and contacts . 
The temperature within the relay affects the bimetal element, causing the con­
tacts to close when heated, and to open when cooled . The thermal inertia of the 
heating element and bimetal strip, being comparable to that of the tube filaments 
in the t ransmitter , causes this relay to automatically select the proper delay 
period to allow the tubes to come to their proper operating temperature. During 
short power interruptions, there will be little or no delay in returning to the 
air, as the tubes, and so, too, K-101, ~ill not have cooled suf'ficiently to 
require the full delay interval . The length of the initial delay period from a 
cold start is adjustable from 10 seconds to 45 seconds by means of time delay 
adjustment R-171 - A delay of 30 seconds is recommended . Turning the control 
clockwise will lengthen the delay. If the delay period is to be timed, make the 
check only when the transmitter has been shut down for several hours, as any 
residual heat from a previous run will shorten the delay interval. The filament 
lamp indicates the end of the time delay cycle . 

3.3. PLATE CONTROL 

If the fi laments bave been energized and the time delay cycle has been com­
pleted, depressing the plate on button, S -113, will close the circuit to plate 
hold relay K-104 through S-1.12, S-113 , S-114, overload relays K-105 and K-106, 
and door interlocks S-108 and S-109; the contacts of K-104, in turn, energize 
plate contactor K-102 through contacts 3 and 4 of K-104, arc -suppression relay 
K-107, contacts 5 and 6 of K-104, and K-101 . A pair of contacts of K-102, when 
closed, shunt the contacts of K-101, relieving them of continuous load. 
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It can be seen f rom the above that is the arc -suppression relay, K-107, is 
energized by a fault in the antenna circuit or final tank, the opening of its 
contacts will de -energize K-102 only. Since K-104 remains cl osed, the reclosing 
of K-107 will re -energize K-102 and return the transmitter to the air immediately. 
If one of the rear cabinet doors is opened, or if an overload occurs in the modu­
lator or final , both K-104 and K-102 will be de -energized, and the plate on button 
must be depressed to retuxn the transmitter to the air . Depressing the filament 
off button, S-112, will shut down the transmitter completely . 

3,4. AUTOMATIC SEQUENCE STARTING 

If desired, the transmitter may be started by pressing only the plate on 
button . The sequence of operation is as follows : 

Depressing S-ll3 energizes K-1011. K-104, through its contacts, energizes the 
filament contactor and time delay relay. At the end of the time delay interval, 
the closing of K-101 will automatically energize K-102, applying plate power to 
the transmitter . 

3 . 5 . CRYSTAL SELECTOR SWITCH 

Crystal selector switch S-101 is located in the center of the area behind 
the lower right inspection plate as indicated in figure 6-ll . The switch shaft 
is slotted for screwdriver operation . When the switch is turned to the right , 
the crystal toward the right side of the chassis (as viewed from the front of the 
transmitter) is selected. 

3.6. CRYSTAL FREQUENCY TRIMMER CONTROLS 

Crystal frequency trimmer controls C-101 and C-102 are located behind the 
lower right inspection plate as indicated in figure 6 -11 . These two controls 
provide for small adjustments in the crystal frequency . C-101, the upper control, 
adjusts the frequency of Y-101, the left-hand crystal as seen from the front of 
the transmitter . 

3 . 7 . MULTIMETER SWITCH 

Multimeter switch S -102 is a two-pole seven-position 1.wi tch located behind 
the left door on the front of the transmitter cabinet as shown io figure 6-11. 
This switch inserts mul tirneter M-104 into any one of seven transml tter circuits . 
Table 4-1 lists the multimeter switch positions and typical readings for these 
circuits . The full scale reading of the multimeter is indicated for each switch 
position . 

3.8 . FIRST R-F BUFFER TANK CIRCUIT TRIMMERS. 

The first bufrer tank circuit trimmers , C-114 and C-115, are screwdriver 
adjustmerlts located behind the lower right inspection plate. The location of 
these two trimmers is shown in figure 6-11 . They should be adjusted for maximum 
grid drive to the 8o7 r-f driver stage . The trimmers are connec~ed in parallel 
a.s shovm in figure 7 -7 . One of the trimmers should be adjusted to give a good 
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tuning range with the second trimmer, and all adjustments made with t he second 
trimmer . 

3 .9. R- F DRIVER TANK TRIMMERS 

C-125 and C-126, the r -f dri ver tank circuit trimmers, are screwdriver 
adjustments located behind the upper right inspection plate . The location of 
these two trimmers is shown in figur e 6-11. They should be adjusted for maximum 
grid drive to the power amplifier . The trimmers are connected in parallel as 
shown in figure 7-7• One of the tri mmers should be adjusted to give a good 
tuning range with the second trimmer, and all adjustments made with the second 
trimmer . 

3 .10. POWER AMPLIFIER PLATE TUNING AND LOADING CONTROIS 

The power amplifier plate circuit tuning and loading controls, C-146 and 
C-147, are located behind the right- hand door on the front of the transmitter 
cabinet as shown in figure 6-11. The PA tuning control is used to resonate the 
power amplifier plate circuit . An increase in loading is obtained by reducing 
the capacity of the power amplifier loading capacitor, C-147, whi le simultane­
ously retuning the power amplifier plate circui t to resonance by means of the 
PA tuning control . With a pi -L output network of the type used in the 20V- 2 
transmitter , any adjustment of the PA loading control wi ll detune the out_put net­
work and cause the plate current to soar . Care must be exercised to keep the PA 
tuning at resonance whenever the PA loading control is adjusted . The loading 
should be increased until ~he r - f line current is slightly l ess than the desired 
value . The PA tuning control should then be adjusted slightly to the side of 
resonance that gi ves an increase in r -f line current . The power amplifier plate 
current will also increase; however, the increase in power to the r - f line con­
stitutes a large proportion of the increase i n power to the power amplifier circuit, 
thus yielding a higher plate efficiency . Adjust the PA tuning and PA loading 
controls to the point where the desired amount of r - f line current is obtained 
With the highest operating efficiency . The highest efficiency will always be 
obtained with the power amplifier plate circuit tuned slightly on the capacitive 
side of resonance . 

3.11 . POWER CH.ANGE SWITCH 

Powe1· change switch S-103 is located behind the left door on the front of 
the cabinet as shown in figure 6-11. A resistor is connected in series with the 
high voltage to the power amplifier plate circuit . The power change switch, 
S- 103, is connected to short this resistor for high power operation and remove 
the short for low power operation . This switch may be operated regardless of 
whether the transmitter is on the air or not . Minor corrections in power output 
are made by the power amplifier tuning and loading controls . 

3 . 12 . PA DRIVE CONTROL 

PA drive control R-182 is a screwdriver adjustment located behind the upper 
right-hand inspection plate as shown in figure 6-11 . It is used to vary the r -f 
driver screen voltage in order to regulate tho grid drive applied to the power 
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amplifier . PA drive control R-182 should be adjusted at the same time and in the 
same manner as audio hum control R-120, described in paragraph 3 .13 below. When 
adjusted in this manner, optimum voltage will be applied to the r -f driver screen 
circuit . 

3.13 . AUDIO HUM CONTROLS 

Audio hum control R-120 is a screwdriver adjustment located behind the 
upper right inspection plate as shown in figure 6-11 . It is a variable resistor 
used to shift the ground point of the power amplifier filament circuit to a point 
which will minimize the hum caused by the a - c filament voltage . The other audio 
hwn control, R-146 , is the only control located behind the l ower left inspection 
plate . The position of this screwdriver adjustment is indicated in figure 6-ll . 
The operation of this control is the same as tbat of audio hum control R-210; it 
shifts the ground point of the modulator filament circuit to minimize hum. 

In order to adjust audio hum controls R-120 and R-146, and PA drive control 
R-182, inject a 1000- cycle audio signal of sufficient amplitude to modulate the 
carrier 100 percent . Calibrate a noise meter, remove the modulation, and read 
the noise level . Adjust PA drive control R-182 for minimum noise. Adjust audio 
hum controls R-120 and R-146 to further reduce the noise level . 

3 .14. MODULATOR BIAS ADJUSTMENTS 

Modulator bias adjustments R-162 and R-163 are located behind the upper 
l eft inspection plate as i ndicated in figure 6- 11 . These t wo screwdriver adjust­
ments control t he amount of negative bias applied to the grids of the individual 
modulator tubes . Turning R-162 counterclockwise increases the amount of bias 
applied to V-110, the modulator tube near the front of the cabinet. To adjust 
these two controls , inject a 1000-cycle signal for sufficient amplitude to modu­
late the carrier 95i • Var y R-162 and R-163 until minimum distortion is indicated 
on a distortion analyzer . R-149 can be used to adjust the total modulator plate 
current . 

3 .15 . ARC-SUPPRESSION CIRCUIT 

The arc- suppression circuit included in the 20V-2 will safeguard tubes and 
tank components by interrupting the plate voltages in the event of a short circuit 
or flashover in t he transmitter r - f output circuit . The arc- suppression relay, 
K-107, bas normally-closed contacts in series with the plate contactor coil. 
The coil of K-107 is connected in series with monitor coil L-110, as shown in 
figure 7-3· The end of the monitor coil t hat connects to the relay is bypassed 
to ground for rf . The bias supply i s used to supply current for the operation of 
K-107 , When an arc -over occurs in the power amplifi er output network due to 
l i ghtning or any other cause, the ionized path produced by t he r-f voltage in 
the arc has a sufficiently low d- c resistance to complete the relay coil circuit 
and energize t he relay . When the relay operates, its contacts open, disabling 
the high- and low-voltage plate supplies, removing t he transmitter carrier from 
the air and stopping the arc-over . When t he arc is extinguished, there is no 
path to ground for the d -c relay coil current, and its contacts close, returning 
the carrier to the air . Ordinarily, this complete operation will occur so 
quickly that only the click of the pl ate contactor will notify the operator that 
an arc-over has occurr ed. 
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3 .16 . STARTING THE EQUIPMENT IN A NEW INSTALLATION 

a . Before starting the transmitter for the first time, inspect it carefully 
for any mechanical damage. 

b . Be sure that all tubes are i n t heir proper sockets, and lhaL the 
crystals are in place . 

c . Inspect all door interlocks . Press on the contact block unLil the 
spring is completely co?npressed . Release the pressure . If the contact block 
does not spring out to its original position, check t..be interlock carefully and 
adjust it until it 0perates properly. 

d . Remove the plate caps from the two &56A and two 575A rectifiers . Make 
sure that the caps hang free and are not near any metal parts. 

e . Close both rear cabinet doors . 

f . Press the filament on button. The filament and time delay circuits 
should operate as described in parag1'aphs 3 . 1. and 3 . 2 . 

g . Wait until the filament lamp lights , then press the plate on button; 
the plate lamp should light immediately. 

h . Press the filament off but Lon; the 1,ransmi tter should shut down 
corrr_pletely . 

i . Remo\e the modulator tubes from the equipment. 

j . Replace the plate caps on the &56A low-vol tage rectifiers only. 

k . Select the desi red crystal, using crystal selector switch S-101. 
(See figure 6-11. ) 

CAUTION 

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOLTAGES 
WHICH ARE DANGEROUS TO LIFE . OBSERVE SAFETY PRECAUTIONS. 
DO NOT MAKE ADJUSTMENTS INSIDE THE EQ,UI PMENT WITH HIGH VOLT­
AGE APPLIED. DO N<Yr DEPEND ON DOOR INTERLOCKS. ALWAYS SHUT 
DOWN THE EQUIPMENT WHEN MAKING AD.nJSTMENTS . 

1. Apply power to the f ilaments and allow the transmitter Lo run for 
twenty minutes with only the filaments lighted . This operation is necessary in 
order to properly age the me1'cury vapor rectifier tubes . Aging is required fo.r 
all new tubes and for used tubes that have been agitated or inverted . 

m. Press the plate on button . 
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n. Rotate the multimeter switch through the first four positions and check 
the readings with those given in table 4-1. Some deviation from these readings 
is to be expected. 

o . Set the multimeter switch to t he position designated 807 grid, 25 ma . , 
and adjust the buffer plate tank trimmers for maximum 807 grid current . These 
two trimmers , C-114 and C-115, are located behind the lower right inspection 
plate, as shown in figure 6 -11. The two trimmers are connected in parallel; one 
of the trimmers should be set to provide a goo1 tuning range with the second. 

p . Check the first buffer cathode curreut against table 4- L 

q . Set the multimeter switch to the position designated PA Grid, and tune 
the driver plate tank trimmers in the same manner as the buffer plate tank. 

r. Shut down the power and replace the plate caps on the HV rectifiers. 
Replace the modulator tubes in their sockets . 

s. Turn the two front-panel modulator bias adjustment controls, R-162 and 
R-163, to their maximum counterclockwise positions. Turn modulator bias adjust­
ment R-149, located at the rear of the power supply chassis, to maximum clockwise 
position . This adjustment results in maximum bias and mininrum modulator plate 
current. 

t. Adjust the clip on the monitoring coil, L- 110, located in the r - f tank 
compartment and illustrated in figure 6-7 , to a position near the ground end of 
the coil. 

u . Set the power change switch to the low position. 

v . Set the PA loading control at 100 . This adjustment produces minimum 
loading . 

w. Close the rear cabinet doors and turn on filament and plate power . 

x . As soon as the plate voltage is applied, adjust the PA tuning for 
minimum PA plate current. 

y. Turn the multimeter switch to t he PA grid position and retune the 8o7 
r - f driver plate tank for maxirrrum PA grid current. 

z . Set modulator bias controls R-162 and R-163 to center of their rotation . 
Adjust modulator bias control R-149 on power supply chassis so that total modulator 
current is approximately .120 ma. 

aa . Turn the power change switch to the high position and recheck the 
power amplifier plate tuning . 
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bb . Recheck t he drive r plat e tank for maxi mum PA grid current . 

cc . Increase the power amplifier loading to obtain the desir ed power out­
put, usi ng the method described in paragraph 3 .10 . 

dd. Adjust the tap on L-110 to obtai n the desired output for the monitoring 
equipment . 

3 .17 . ADJUSTMENT OF AUDIO SECTION 

Apply a 1000-cycle tone of sufficient amplitude to modulate the r -f' carrier 
95 percent. Adjust the two modulator bias controls, R-162 and R-163, to obtain 
minimuro distortion as measured with a distortion analyzer . R-149 may be read­
justed as necessary to bring R-162 and R- 163 into range . Total static current 
should remain near 120 ma. 

Increase the level of the 1000-cycle modulati ng signal until 100%, modulation 
is obtained . Calibrate a noise meter and 1·emove the modulation . Read the noise 
level . Adjust PA drive control R-182 and audio bum controls R-120 and R-146 
to reduce the noise to a minimum value . The location of these controls is shown 
in figure 6- ll . 

3 .18. OVERLOAD RELAY ADJUSTMENT 

To change the setting of the power amplifier overload relay, (see figure 6 -10) 
rerno\e the relay cover, turn the transmitter on and load it to operating values. 
Gradually change the setting of the thumb screw in the relay and momentarily 
run the power amplifier off tune and watch the PA plate current meter . Set 
the thumb screw at the desired drop-out point, retune to resonance and replace 
the relay cover . Reset the flag by pressing the plunger at the bottom of the 
relay . 

To change the setting of the modulator overload relay, remove the relay cover, 
turn the tranami1,ter on and load it to operati ng values . Set the thumb screw in 
the same manner as for power amplifi er overload adjustment (above) except introduce 
an audio sine wave at 1000 cps into the audio input and run the gain up until 
proper overload drop out is established . 

3 .19 . STARTilJG IN NORMAL OPERATION 

a . Close the rear cabinet doors . 

b . Depress the filament on button . 

c . 'l'urn the power change switch to the correct position for the desired 
power output . 

d . Depress the plate on button . 

e . If the power output is to be adjusted, set the PA loading and PA tuning 
rontrols as described in paragraph 3 .10. 

f . Record meter readings and monitoring observations . 'I'y:pical meter 
readings are listed in table 4- 1 . 
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SECTION 4 
MAINTENANCE 

MAINTENANCE 

This transmitter has been constructed of materials consi dered to be the best 
obtainable for the purpose and has been carefully inspected and adjusted at the 
factory in order to reduce maintenance to a minimum . To insure peak performance 
and prevent failure or impairment of opera t i on, adhere to a defini te schedul e of 
periodic checks and maintenance procedures . 

4 .1 . ROUTINE MAINTENANCE 

a . CLEANING , The greatest enemies to uninterrup;:;ed service in equipment 
of this type are dirt and corrosion . Corrosion is accelerated by the presence of 
moisture and dust. In certain locali ties it is impossible to keep moisture out 
of the equipment, but dust can be per iodically removed by means of a soft brush 
or a dry , oil-free jet of air. There is always a slight accumulation of dust in 
the vicinity of high-voltage circuits . Remove dust as often as a perceptibl e 
quantity accumulates at any point in the equipment . It is very important to keep 
the moving parts such as tap switches free of dust in order to prevent undue wear . 
In general, it will be found that tap switch contacts, tube prongs, and cable 
connectors are most affected by corrosion . When the equipment is operated near 
salt water or in other corr osive atmospheres, switches, caules , plugs, and other 
parts should be inspected and cleaned more frequently in order to keep the equip­
ment in operating condition . 

The air filter should be cleaned approximately every two weeks. A small 
vacuum cleane.r is a satisfactory device for removing surface dirt . Whenever the 
element becomes clogged, it should be removed, washed in carbon tetrachloride, 
and recharged by immersing in SAE 30 oil and allowing excess oil to drain of'f . 
If your transmitter is equipped with an aluminum air filter, follow cleaning 
~nstructions printed on the side of the filter . Replacement filters are parL 
number 009 1069 00. 

Check all connections at least once each month . Tighten any nuts , bolts, 
or screws thaL may have become loose . The contacts of cable connectors should be 
checked to insure clean, firm mechanical and electrical connections . Inter·lock 
switches should be inspected and cleaned weekly . MoVing parts such as tuning 
controls should be checked regularly for excessive wear . 

b . LUBRICATION . The bearings·of the blower motor should be lubricaten 
monthly with SAE 10 oil . Use only a small amount of lubricant at one time sine~ 
too much oil will shorten the motor ' s life . 

_. ROUTINE TUBE MAINTENANCE . Do not abuse tubes by operating them above 
their rated conditions . Keep a reco.!'d of the length of time the tubes are in use . 
A check on the emission of all tubes shculd be made at. least every 1000 hours of 
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service . Replace tubes that have been in service for a long time . Spare , pre ­
aged mercury vapor rectifier tubes should be available for immediate replacement 
purposes . In order to have these tubes ready for emergency use they should be 
placed in the equipment during off- the-air hours and run for twenty minutes with 
only the filaments lighted. This will remove the mercury coating from the tube 
elements . The tubes should then be carefully removed from the equipment and 
stored in an upright position in a place where there is no possibility that they 
will be inverted or agitated. When preaged tubes are placed in the equipment 
they should be handled carefully in order to avoid the additional twenty- minute 
waiting period that Will be req_uired i.f mercury is allowed to come in contact with 
the tube elements . 

4 .2. TROUBLE SHOarING 

The most freq_uent cause of trouble in equipment of this type is tube 
failure . Check the tubes by replacing them With tubes that are known to be good 
and noting any change of performance . Low emission tubes may be the cause of 
erratic or poor performance of the equipment. If there is any doubt concerning 
the emission of a tube, it should be checked. Tube failure may cause distortion 
or hum . A tube suspected of causing this difficulty may be checked by replacing 
it with a tube that is known to be in good condition. 

If the transmitter fails to start, circuits should be checked in the order 
in which they are made ·operati,e . The Primary Control Circuit Diagram, figure 
7-1, should be of assistance in locating trouble in the primary circuits . Table 
4-1, Typical Meter Readings , and table 4-2, Typical Voltages and Currents, are 
supplied as a reference of typical voltages and currents in an average 20V- 2 
transmitter . A list of typical readings of all panel meters of the individual 
transmitter should be made as an aid to rapid trouble shooting . 

4 . 3 • ORDERING REPLACEMENT PARTS 

The guarantee, on the inside front cover, contains information on ordering 
replacement parts. 

WARNING 

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF VOLTAGES THAT 
ARE DANGEROUS TO Lll'E . OPERATING PERSONNEL SHOULD AT ALL 
TIMES OBSERVE PROPER SAFETY PRECAUTIONS. DO Nar MAKE ADJUST-
MENTS INSIDE THE CABINET WHILE ANY OF THE POWER SUPPLIES ARE 
OPERATING. 
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Section 4 MAINTEN~CE 

Table 4-1 . Typical Meter Readings 

Switch Switch Position Meter Meter Reading -4 

MULTIMETER SWITCH AUDIO CATH. 25 MA . MULTIMETER 9 ma . 

MULTIMETER SWITCH OSC . CATH . 25 MA. MULTIMETER 5 ma. 

MULTIMETER SWITCH 1ST BUFF . GRID 2 . 5 MA . MULTIMETER 0.1 ma. 

MULTIMETER SWITCH 1ST BUFF . CATH . 25 MA. MULTIMETER 6 .5 ma. 

MULTIMETER SWITCH 8o7 GRID 25 MA . MJLTIMETER l ma . 

t,ULTIMETER SWITCH 8o7 CATH . 250 MA. MULTIMETER 55 ma. 

MULTIMETER SWITCH P, A. GRID 25 MA. MULTIMETER 17 ma. 

POWER CHANGE LOW (550 W) MOD. PLATE CURRENT 

Static 120 ma. 

100,, mod .* 320 ma. 

POWER CHANGE LOW (550 w) P.A. PLATEl VOLT AGE 2200 vol.1.s 

POWER CHANGE LOW (550 W) P.A. PLATE CURRENT 330 ma. 

POWER CHANGE LOW (550 W) R.F . J ,INE CURRENT 

70 ohm load 2 .8 amp. 

50 ohm load 3.3 amp. 

POWER CHANGE HIGH (1100 W) MOD. PLATE CURRENT 

Static l20 wa . 

100%, mod.* 450 ma. 

POWER CHANGE HIGH (1100 W) P.A . PLATE VOLTAGE 3100 volt.s 

POWER CHANGE HIGH (1100 W) P.A. PLATE CURRENT 500 ma. 

POWER CHANGE HIGH (llOO W) R,F. LINE CURRENT 

70 ohm load 3.95 amp. 

50 ohm load 4.7 amp . 

*With 1000 cycle sine wave 

4-2 
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MAINTENANCE Sectlon 11 

Table 4-2. Typical Voltages and Currents 

'lube Type Function Normal Operating Characteristics 

V- 101 6AU6 Crystal Oscillator Plate Voltage 250 volts 

Crystal Current 1.6 ma . 

Cathode Current 4.o ma. 

V- 102 6sJ7 Buffer Amplifier Plate Voltage 290 volts 

Screen Voltage 135 volts 

Grid Current 0 .1 ma . 

Cathode Current 6 . 5 ma . 

V-103 &)7 R-F Driver Plate Voltage 550 volts 
Amplifier 

Screen Voltages 260 volts 

Cathode Current 55 ma . 

Grid Current l ma. 

V-104 
V-105 4- 400A Power Amplifier Output (watts) 1100 500 watts 

Plate Voltage 3100 2200 volts 

Plate Current 500 330 ma. 

Screen Voltage 470 330 volts 

Grid Current . 20 20 ma . 

Plate Efficiency 73. 5o/o 75 ,et/o 

V-106 
V-107 6SJ7 Audio Amplifier Plate Voltage 265 volts 

Cathode Current 9 ma . total 

V-108 
V- 109 4- 400A Modulator Plate Voltage 3100 volts 

Cathode Current 

No Signal 120 ma. 

100% mod (1100W) 450 ma . 

10~ mod (550w) 320 ma. 

4- 3 
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Section 4 MAINTENANCE 

Table 4- 2 . Typical Voltages and Currents (Cont, . ) 

Tube Type Function Normal Operating Characterisi.ics 

V- llO 5U4G Bias Voltage Rectifier Voltage -llO volts 

(Values are output CUrrent 100 ma . 

from filter) 

V-111 575A High Voltage Rectifier Voltage 3100 volts 
V-112 

(Values are output Current 1 amp. 

from filter) 

V- 113 866A 
V-114 

Low Voltage Rectifier Voltage 500 volts 

(Values are output 250 ma. . 

from filter) 

Table 4-3• Primary Power Input 

Kva Kw p .f . 

Filament,s and blowers only 0 . 78 o.66 85~ 

550 watts output, no modulation 3 .28 2 .45 75% 

550 watts output, lOClo/o modulation 4.o 3 .2 BC/{c 

llOO watts output, no modulation 3.7 2 .95 Safi> 

1100 watts output, 100% modulation 4.82 4.o 83% 
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PAR'fS LIST 

SECTION 5 
PARTS LIST 

Section ,. 

20V-2 Parts List 

ITEM 

B-101 

B-102 

B-103 

C-101 

C-102 

C-103 

C- 105 

C-lo6 

C-l07 

C-108 

C-109 

C-110 

C-lll 

C-ll2 

C-113 

CIRCUIT FUNCTION DESCRIPI'ION PART NUMBER 

Modulator blower BLOWER : modified, consists of 51+0 1221 002 
blower (009 1028 00) or alternate ,i/o ,-y,13 c.-:.3 
blower (009 1029 00) 

R-F chassis blower Same as B-101 

Cabinet inlake fan BLADE : fan 
MOTOR : fan, 230 v 60 cy l phase 

Crystal frequency CAPACITOR : variable, 7.5 uuf to 
trimmer for Y- 101 102 .7 uuf 

Crystal frequency 
trimmer for Y- 102 

Crystal oscillator 
feedback coupling 

Crystal oscillator 
cathode bypass 

Crystal oscillator 
screen bypass 

Crystal oscillator 
plate coupling 

Same as C-101 

CAPACITOR : mica, 1000 uuf p/m 
20,0, 3500 wvdc 

CAPACITOR : mica, 0 .01 uf p/m 5% 
500 wvdc 

CAPACI TOR : mica, 150 uuf p/m 
20,0, 500 wvdc 

CAPACITOR : mica, 5100 uuf p/m 
51,,, 500 wvdc 

Not used 

Not used 

Multimeter bypass Same as C-104 

Crystal oscillator Same as C-104 
plate decoupling 

Buffer cathode Same as C-104 
bypass 

Buffer screen 
bypass 

Buffer plate 
tank padder 

Same as C-104 

CAPACITOR : mica, 100 uuf v/m 
lCY/o , 500 wvdc 

009 1226 00 
230 0164 00 

922 0028 00 

914 0019 on 

910 1103 10 

935 0114 00 

935 2105 00 

5-1 

wigfi
Stolen 2 Line Transparent
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Section 5 

20V-2 Parts List 

ITEM CIRCUIT FUNCTION 

C-114 Buffer plate tank 
trimmer, p/o T-102 

C-115 Buffer plate tank 
trimmer, p/o T-102 

C- ll6 Driver grid-cathode 
compensator 

C- 117 

C-118 

C-119 Buffer plate 
coupling 

C-120 Buffer plate de­
coupling 

C-121 Multimeter bypass 

C-122 Driver cathode 
bypass 

C-123 Driver screen by­
pass 

C-124 Driver plate tank 
padder 

C- 125 Driver plate tank 
trimmer, p/o T-103 

C-126 Driver plate tank 
trimmer, p/o T-103 

C-127 

C-128 

C-129 Driver plate de­
coupling 

C-130 Low level stages 
decoupling 

DESCRIPI'ION 

CAPACITOR : variable, double , 5- 10 
uuf min, 100- 105 uuf max 

Same as C-114 

CAPACITOR : ceramic, 20 ~uf p/m 5%, 
500 wvdc 

Not used 

Not used 

Same as C-106 

Sarne as C-104 

Same as C-104 

Same as C-104 

Same as C-104 

Same as C-113 

Same as C-114 

Same as C-114 

Not used 

Not used 

Same as C-103 

CAPACITOR : mica, 0 . 01 uf p/m 2Cl{o, 
1200 wvdc 

PARTS LIST 

PART NUMBER 

922 48oo 00 

916 4188 00 

936 1127 00 
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PARTS LIST 

20V-2 Parts List 

ITEM CIRCUIT FUNCTION 

C-131* Neutralizing 

C-132 Driver plate 
coupling 

C-133 Multimeter bypass 

C-134 PA filament bypass 

C-135 PA filament bypass 

C- 136 PA filament bypass 

C- 137 PA filament bypass 

C-138 PA screen bypass 

C-139 PA screen bypass 

C-140 PA plate current 
meter bypass 

C-1!11 PA plate decoupling 

C-142 PA plate tank 
coupling 

C-143 PA screen bypass 

C-144 PA screen bypass 

C-145 PA plate: tank 
padder 

C-145A Additional PA plate 
tank padder 
(550-890 kc) 

DESCRIPl'I ON 

CAPACITOR : vacuum, 10 uuf p/m 
1~, 17, 000 wvdc 

Same as C-103 

Same as C-104 

Same as C-104 

Same as C-104 

Same as C-104 

Same as C-104 

CAPACITOR : ceramic , 67 uuf p/m 
5'1o, 5000 wvdc 

Same as C-138 

Same as C-106 

CAPACITOR : ceramic, 500 uuf plus 
5afo minus 20{i,, 20, 000 wvdc 

CAPACITOR : ceramic, 750 uuf p/m 
3ofo, 7500 wvdc 

Same as C-138 

Same as C-138 

CAPACITOR : air, fixed, 200 uuf 

CAPACITOR : ceramic, 200 uuf p/m 
lafo, 7500 wvdc 

C-145B Additional PA plate Same as C-145A 
tank padder 
( 550-700 kc) 

*Not used at broadcast freq_m:mcies . 

Section 5 

PART NUMBER 

919 0062 00 

913 0090 00 

913 1101 00 

913 1789 00 

924 1022 00 

913 1441 00 
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Set::tion 5 

20V-2 Parts List 

ITEM CIRCUIT FUNCTION DESCRIPI'ION 

C-146 PA plate tuning CAPACITOR : air~ variable, 60 uuf 
min, 188 uuf max 

C-147 Loading CAPACITOR : air, variable, 840 uuf 
max 

C-148 output network 
padder (550- 700 kc) 

C-148A output network 
padder (710-890 kc) 

C-149 output network 
padder (600-l6oo kc) 

CAPACITOR : mica, 2000 uuf , p/m 5'fo, 
6000 tv rms 

CAPACITOR : mica, 8oO uuf p/m 5i, 
5000 wvdc 

CAPACITOR: mica, 400 uuf p/m 5%, 
6000 tv rms 

t -149A output network Same as C-148A 
padder (550-600 kc) 

C-150 Output network Same as C-148A 
padder (550-1040 kc) 

C-150A OUtput network pad- Same as C-149 
der (1050-1600 kc) 

C-151 Output network pad- Same as C-148A 
der (550-1040 kc) 

C- l51A output network pad- Same as C-149 
der (1050-1600 kc) 

C-152 PA plate decoupling Sarne as C-141 

C-l53 Multimeter bypass Same as C-106 

C-154 Audio feedback 
divider 

C-155 Audio feedback 
divider 

CAPACITOR : mica, 3300 uuf p/m 
2afo , 1200 wvdc 

Sarne as C-154 

C-156 Audio driver screen CAPACITOR : paper, 0 .1 uf p/m lafo, 
bypass 600 wvdc 

C-157 

C-158 Audio driver plate 
coupling 

r -159 Audio driver plate 
coupling 

Not used 

Same as C-156 

Same as C-156 

PARTS LIST 

PART NUMBER 

920 0075 00 

920 0114 00 

906 2208 10 

906 38o1 .LO 

9o6 340110 

936 0283 00 

961 5114 00 
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PARTS LIST Section 5 

20V -2 Parts List 

ITEM CIRCUIT FUNCTI ON DESCRIPI'ION PART NUMBER 

C-160 Modulator filament same as C- 104 
bypass 

C-161 Modulator filament Same as C-104 
bypass 

C- 162 Audio driver plate CAPACITOR : paper, 2 uf p/ m l <Yf,, , 930 0046 00 
decoupling 600 wvdc 

C- 163 Modulation trans- CAPACITOR : paper, 2 uf p/m 20'fo, 930 0041 00 
former blocki ng 4000 wvdc 

C-164 PA plate voltage Same as C-lo6 
meter bypass 

C- 165 Driver filament Same as C-104 
bypass 

C-166 Driver filament Same as C-104 
bypass 

C- 167 Bias supply fi l ter CAPACITOR : paper, 8 uf p/rn l<::ffu, 930 0048 00 
600 wvdc 

C-168 Not used 

C-169 RV filter CAPACITOR : paper, 0 .08 uf p/m 930 0467 00 
resonator 10%, 7500 wvdc 

C- 170 HV filter CAPACITOR : paper, 
4000 wvdc 

4 uf p/m 2C/{o 930 0045 00 

C-171 Modulator plate Same as C-106 
current meter bypass 

C-172 LV filter CAPACITOR : paper, 10 uf p/m l<:ifo, 930 0038 00 
1000 wvdc 

C- 173 LV filter Same as C-172 

C-174 Audio feedback CAPACITOR : mica, 47 uuf p/m 2Cl/o, 936 0162 00 
divider 2500 wvdc 

C-175 Audio feedback Same as C- 174 
divider 

C-176 Audio feedback Sarne as C-174 
divider 

- C-177 Audio feedback Same as C- 174 
divider 

5- :> 
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Section 5 

20V- 2 Parts List 

ITEM CIRCUIT FUNCTION 

C-178 Audio feedback 
divider 

C-179 Audio feedback 
divider 

C-18o Audio feedback 
divider 

C-181 Audio feedback 
divider 

C-182 Modulator screen 
bypass 

C-183 Modulator grid 
bypass 

C-184 HV filter 

C-185 Frequency monitor 
output coupling 

C-186 

C-187 Modulator grid 
bypass 

C-188 Modulation monitor 
coil bypass 

C-189 Modulation monitor 
output coupling 

C-190 Additional modula­
tion monitor coil 
bypass (550-8oO kc) 

C-191 

DESCRIPI'ION 

Same as C-174 

Same as C-174 

Same as C-174 

Llame as C- 174 

Same as C- 130 

CAPACITOR : paper, 0 .25 uf p/m lo,!,, 
600 wvdc 

Same as C-170 

Same as C-104 

Not used 

Same as C-183 

CAPACITOR: mica, 22, 000 uuf p/m 
2<:Jfo, 600 wvdc 

Same as C-104 

Sarne as C- 188 

Not used 

C-192 R-F output coupling CAPACITOR : mica, 0 ,01 uf p/m lrr/,, 
2500 wvdc 

C-193 Additional r-f out- Same as C-192 
put coupling 

C- 194 

C-195 Modulator overload 
bypass 

NoL used 

CAPACITOR : dry electrolytic, 1100 
uf 

PARTS LIST 

PART NUMBER 

961 5132 00 

936 1149 00 

937 2025 00 

184 2000 00 
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PARTS LIST Section 5 

20V-2 Parts List 

I'l'£M CIRCUIT FUNCTION DESCRIPI'ION PART NUMBER 

C-196 R-F overload bypass Same as C-195 

E- 100 Primary power input TERMINAL BOARD : 3 terminals 3o6 oo69 oo 

367 5130 10 E- 101 Audio chassis TERMINAL BOARD : 13 terminals 

E-102 R-F chassis 

E-103 Audio input 

E-104 Audio monitor 
output 

E-105 Remote control 

F-101 Bias supply 

F-102 HV rectifier 
filament 

F- 103 Filament 

F-104 LV supply 

I - 101 Filament at oper­
ating temperature 

I - 102 Meter panel lamp 

I -103 Meter panel lamp 

I -104 Plate on lamp 

J - 100 Modulation monitor 
output 

J -101 Audio chassis 

J -102 Audio chassis 

J -103 R-F chassis 

J -104 Frequency monitor 
output 

Same as E-101 

TERMINAL BOARD: 5 terminals 367 4050 00 

TERMINAL BOARD : 2 terminals 367 4020 00 

TERMINAL BOARD : 16 terminals 367 5160 00 

FUSE : cartridge, 3AG, 1 amp, 250 v, 264 428o 00 
Slo-Blo 

Same as F -101 

FUSE : cartridge, 3AG, 3 amp, 250 v, 264 0009 00 
Slo-Blo 

Same as F -101 

BULB : candelabra base, 230-250 v , 
10 w 

BULB : Luroiline, disc base, 110 v, 
40 w 

Same a s I -102 

Sa.me as I -101 

262 0169 00 

262 0170 00 

CONNECTOR : coaxial female, chassis 357 9005 00 
mtg, for RG-8/U cable connector 

CONNECTOR : female, chassis mtg, 364 2040 00 
4 contacts 

CONNECTOR: female, chassis mtg, 366 208o 00 
8 contacts 

Same as .J-102 

Same as J -100 

5-7 
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Section 5 

20V-2 Parts List 

ITEM 

J -105 

J -1o6 

K-101 

K-102 

K-103 

K-104 

K-105 

K-lo6 

K-107 

CIRCUIT FUNCTION 

Modulator blower 

R- F chassis blower 

Time delay 

Plate cootactor 

Pilament contactor 

Plate bold 

Modulator overload 

R-F overload 

Arc suppression 

L-101* Oscillator plate 
tank 

L-102 Buffer plate tank 

L-102A Part of L-102 

L-102B Part of L-102 

L-103* 

L-104 Driver plate tank 

L-104A Part of L-104 

L- 104B Part of L-104 

L- 105* 

L-lo6 Driver plate choke 

DESCRIPI'ION 

CONNECTOR : female, chassis mtg, 4 
prong 

Same as J -105 

PARTS LIST 

PART NUMBER 

366 2040 00 

RELAY: time delay, thermal, ll7 v 402 0211 00 
a -cheater, operating time 20 p/m 
3 sec, NO contacts 3a 250 v ac 

RELAY: power contactor, 220 v ac l•Ol 1201 00 
coil, 3 NO contacts 25a 600 v ac 

RELAY : power contactor, 220 v ac 4011202 00 
coil, 3 NO contacts 10a 600 v ac 

RELAY : armature, 1430 ohl!l p/m 1o,i 405 0608 00 
coil, 2 NO contacts left 2a right 
la 230 v ac 

RELAY : current overload; ac or de , 405 0094 00 
0 .2 to o .8 amp, 2 NC contacts 

Same as K-105 

RELAY : armature, 5000 ohm coil, 
NC contacts 2 . 0a 230 v ac 

COIL: part of T- 101 

COTI,: part of T-102 

COIL: part of T-103 

R-F CHOKE : 1 mh p/m 1~ , 300 ma, 
10 ohms de, 1.5 uuf max . dist cap 

970 1727 00 

240 58oo oo 

*Not used at broadcast frequencies 
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PARTS LIST 

20V-2 Parts List 

ITEM 

L-107 

L-108 

L-108 

L-109 

L-110 

L-lll 

L-112 

L-113 

L-114 

L-115 

L- ll6 

M-101 

M-102 

M-103 

M-104 

M-105 

P-100 

CIRCUIT FUNCTION 

PA :plate choke 

PA plate tank 
(710-1600 kc) 

PA plate tank 
(550-700 kc) 

Output network 

Static drain/ 
modulation monitor 

Modulation choke 

Bias filter 

HV filter 

HV filter 

LV filter 

LV filter 

R-F line current 

PA plate current 

PA plate voltage 

Multimeter 

Mod . plate current 

Mates with J-100 

DESCRIPI'ION 

R-F CHOKE : 200 turns #24 AWG DS 
wire 

INDUCTOR : r f, 81 uh, 42 turns 
copper strip silver plated 

INDUCTOR : rf, 150 uh, 56 turns 
copper strip silver plated 

INDUCTOR : rf, 30 turns #lO AWG 
wire 

Section 5 

PART NUMBER 

571 o46o 10 

98o oo4o oo 

98o 0041 00 

504 9624 003 

INDUCTOR : rf, 56 turns #22 AWG 5o6 9995 003 
wire 

REACTOR: modulation, 50 hy, 0 .5 678 0591 00 
amp de , 190 ohms max, 8500 tv rms, 
50-10,000 cps P/ID l db 

REACTOR : 12 hy, 8o ma, 375 ohms de , 668 0004 00 
2000 tv rms 

~o 
REACTOR : ~hy min, 1.0 amp, 50 678 0625 00 
ohms max, 9000 tv rms 

Same as L-ll3 

REACTOR : 6.5 hy min, 0 .2 amp, 85 
ohms max, 2500 tv rms 

Same as L-115 

METER : r - f ammeter, range 0-6 amp 

METER : d- c milliammeter, range 
0-8oo ma, 0 .2 ohm p/m 2% 

METER : d-c voltmeter, 0-4000 v 
scale, 0-1 ma movement, 46 ohm 
p/m 2afc 

METER : d-c milliammeter, 0-25 ma 
scale, 0-1 ma movement, 46 ohms 
p/m 2o{o 

Same as M-102 

CONNECTOR : coaxial plug for 
RG-8/u cable 

451 0082 00 

450 0095 00 

458 0196 00 

458 0170 00 

357 9011+ 00 
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Section 5 

20V- 2 Parts List 

ITEM 

P-101 

P-102 

P-103 

P-104 

P-105 

P-106 

R-101 

R-102 

R-103 

R-104 

R-105 

R-106 

R-107 

R-108 

R- 109 

R-111 

R-112 

R-113 

R-114 

5-10 

CIRCUIT FUNCTI ON 

Mates with J - 101 

Mates with J -102 

Mates with J -103 

Mates with J -104 

Mates With J-105 

Mates With J - lo6 

Crystal oscillator 
grid 

Crystal oscillator 
cathode 

Crystal osci lla tor 
plate load 

Crystal oscil lator 
screen 

Crystal oscillator 
voltage dropping 

Crystal oscillator 
voltage dropping 

Buffer grid 

Multimeter shunt 

Frequency monitor 
voltage divider 

Buffer cathode 

Buffer screen 
voltage divider 

Buffer screen 

Buffer voltage 
dropping 

Driver grid 

DESCRIPI'ION 

CONNECTOR : plug, 4 prong 

CONNECTOR : plug, 8 prong 

Same as P-102 

Same as P-100 

CONNECTOR : plug, 4 prong 

Same as P-105 

RESISTOR : 0 .1 megohm p/m 1CJ%, 
1/2 w 

RESISTOR : 220 ohm p/m lOC,,, 
1/2 w 

RESISTOR : 10, 000ohm J;J/m 1a,,, 1 
w, part of T-101 

RESISTOR : 82 ,ooo ohm p/m lOfo, 
1/2 w 

RESISTOR : 0 .12 megohm p/m lOfo, 
2 w 

Same as R-105 

Same as R-101 

RESISTOR : 3900 unrn p/m lr:,.{o, 1/2 w 

RESISTOR : 56 ohm p/m lr:,.{o , 2 w 

Same as R- 102 

RESISTOR : 39, 000 ohm p/m lCPj,, 1 w 

RESISTOR : 33, 000 ohm p/rn 10%,, l w 

RESISTOR : 25,000 ohm p/m la{o, 
10 w 

RESISTOR : 15 , 000 ohm p/m lC/fo, 1 w 

PARTS LIST 

PART NUMBER 

363 8o42 00 

365 8o8o 00 

365 8o4o oo 

745 1058 00 

745 3128 00 

745 1167 00 

745 9185 00 

745 llll 00 

745 9045 00 

745 3153 00 

745 3149 00 

710 1254 20 

745 3135 00 
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PARTS LIST 

20V -2 Parts List 

ITEM 

R- ll5 

R- ll6 

R-117 

R- ll8 

R-ll9 

R-120 

R-121 

R-122 

R-123 

R-124 

R-l25 

R-l26 

R-127 

R-128 

R-129 

R-130 

R-131 

R-132 

R-133 

R-134 

R-135 

R-136 

R-137 

CIRCUIT FUNCTION 

Driver cathode 

Driver stabilizing 

Driver screen 
voltage di vi~.er 

PA grid 

Audio hum control 

Audio monitor 
voltage dropping 

PA screen 

Bias voltage 
divider 

Driver grid 

Multimeter shunt 

Multimeter shunt 

Multimeter series 

Audio input pad 

Audio input pad 

Audio input pad 

Audio input pad 

Audio input pad 

Audio driver grid 

Audio driver grid 

Audio feedback 
voltage divider 

Audio feedback 
voltage divider 

Audio driver 
cathode 

DESCRIPI'ION 

RESISTOR : 22 ohm p/m 101,, 2 w 

RESISTOR : 47 ohm p/m lCYfr,, 1/2 w 

RESISTOR : 22, 000 ohm p/m lafo, 2 w 

Not used 

Sect::on 5 

PART NUMBER 

745 9027 00 

745 1030 00 

745 9153 00 

RESISTOR : 15, 000 ohm p/m 2afo, 25 w 710 3154 00 

RESISTOR : variable, 50 ohm p/m 735 0201 00 
lafo, 25 w 

RESISTOR: 12 .6 ohm p/m 201,, 20 w 710 0044 00 

RESISTOR: 2000 ohm p/m si, 25 w 710 3241 00 

Same as R-114 

RESISTOR : 4700 ohm p/rn lafo, 1 w 

same as R-102 

Se.me as R-102 

RESISTOR : 5100 ohm p/m 5i, 1/2 w 

RESISTOR : 100 ohm p/m lafo, 1/2 w 

Sarne as R-128 

Sarne as R-128 

Same as R-128 

RESISTOR : 820 ohm p/m lafo, 1/2 w 

RESISTOR : 68,ooo ohm p/rn 101~, 
1/2 w 

Same as R- 133 

RESISTOR : 18, 000 ohm p/m si, 2 w 

Same as R- 135 

RESISTOR : 2200 ohm p/m lafo, 1/2 w 

745 3114 00 

745 lll6 00 

745 1310 00 

745 1349 00 

745 1163 00 

745 9149 00 

745 1100 00 

5-.U 
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Section 5 

20V- 2 Parts List 

ITEM 

R-138 

R-l39 

R-140 

R-141 

R-142 

R-143 

R-144 

R-145 

R-146 

R-147 

R-148 

R-149 

R-150 

R-151 

R-152 

R-153 

R- 154 

R-155 

R-156 

5-12 

CIRCUIT FUNCTION 

Multimeter shunt 

Audio driver 
voltage dropping 

Surge suppressor 

Surge suppressor 

Audio driver 
screen 

Audio driver 
screen voltage 
divider 

Audio driver 
plate load 

Audio driver 
plate load 

Audio hum control 

Bias adjustment 

Bias divider 

Audio feedback 
voltage divider 

Audio feedback 
voltage divider 

Audio feedback 
voltage divider 

Audio feedback 
voltage divider 

Audio feedback 
voltage divider 

Audio feedback 
voltage divider 

DESCRIPI'ION 

Same as R-102 

RESISTOR : 8200 ohm p/m lO{o, 2 w 

Same as R- 117 

Same as R- 117 

RESISTOR : 160, 000 ohm p/m 5%, 2 w 

RESISTOR : 82, ooo ohm p/m lafv, 2 w 

Sa.me as R-143 

Same as R-143 

Same as R- 120 

Not used 

Not used 

RESISTOR : variable, 4000 ohm p/m 
lo:{o , 4 w 

RESISTOR : 1000 ohm p/m lc:Y1,, 2 w 

RESISTOR : 1.0 megohm p/m lofr,, 2 w 

Same as R-151 

Same as R-151. 

Sa.me as R-151 

SBJ11e as R-151 

Same as R-151 

PARTS LIST 

PART NUMBER 

745 9136 00 

745 5945 00 

745 9178 00 

377 0040 00 

745 5652 00 

745 9223 00 
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PARTS LIST 

20V-2 Parts List 

ITEM CIRCUIT FUNCTION 

R-157 Audio feedback 
voltage divider 

R-158 Audio feedback 
voltage divider 

R-159 Modulator grid 

R-160 Modulator grid 

R-161 Modulator grid 

R- 162 Bias adjustment 

R-163 Bias adjustment 

R-164 Modulator 
stabilizer 

R-165 Modulator 
stabilizer 

R-166 Power reducing 

H-167 Power reducing 

R-168 PA plate voltmeter 
shunt 

R-169 PA plate voltmeter 
multiplier 

R-170 Audio screen 

R-171 Time delay adjust 

R~l72 Time delay shunt 

R- 173 Time delay voltage 
dropping 

R- 174 Bias bleeder 

R-175 RV bleeder 

R-176 RV bleeder 

R-177 HV bleeder 

DESCRIITION 

Same as R-151 

Same as R-151 

RESISTOR : 47, 000 ohm p/m lc,:fo, 2 w 

RESISTOR : 82,ooo ohm p/m lOfo, l w 

Same as R-160 

RESISTOR : variable, 25 , 000 ohm 
p/m 10%, 4 w 

Same as R- 162 

RESISTOR : 10, 000 ohm p/m lr:/fo, 
1/2 w 

Same as R-164 

RESISTOR : 5000 ohm p/m lafo, 160 w 

Same as R-166 

RESISTOR : 10, 000 ohm p/m 1()%, 2 w 

RESISTOR : 4 . 0 megohm, special 

Same as Rl42 

Section 5 

PART NUMBER 

745 9167 00 

745 3167 00 

377 0011 00 

745 1128 00 

710 6542 00 

745 9139 00 

505 5098 002 

RESISTOR : variable, 2000 ohm p/m 377 0008 00 
10%, 4 w 

RESIS'l'OR : 15 , 000 ohm p/m l<:f%, 10 w 710 1154 20 

RESISTOR : 2500 ohm p/m lOfo, 10 w 710 0030 00 

RESISTOR : 2000 ohm p/m la{o , 25 w 710 3242 00 

RESISTOR : 20, 000 ohm p/m 5%, 100 w 710 2134 00 

Same as R-175 

RESISTOR : 40, 000 ohm p/m 10%, 
100 w 

710 5404 00 

5-13 
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Section 5 

20V-2 Parts List 

ITEM 

R-178 

R-179 

R-18o 

R-181 

R-182 

CIRCUIT FUNCTION 

LV bleeder 

Driver screen 

PA drive control 

R-183-1141- HV primary voltage 
dropping 

R-184 

R-185 

R-186 

S-101 

S-102 

S-103 

S-104 

6 -105 

S- lo6 

S-107 

S- 108 

S-109 

S-110 

S-lll 

Meter lamp series 

Modulator grid 

Modulator grid 

Crystal selector 

Multimeter switch 

Power change 

HV shorting 
interlock 

RV shorting 
interlock 

Filament breaker 

Plate breaker 

Door interlock 

Door interlock 

Filament on 

PARTS LIST 

DESCRIPI'ION PART NUMBER 

RESISTOR : 7500 ohm p/m lo/o, 100 w 710 0132 00 

Not used 

RESISTOR : 25, 000 ohm p/m 1<:f'/o, 10 w 710 1254 20 

Not used 

Same as R-162 

RESISTOR : 15 ohm p/m 1~, 25"' 

RESISTOR : 100 obm p/m 1~, 25 w 

Not used 

710 3152 00 

710 3100 20 

RESISTOR : 0 ,15 megohm p/m lafo, 2 w 745 9188 00 

Sarne as R-186 

SWITCH: rotary, 2 pole, 2 position 259 0362 00 

SWITCH: rotary, 2 pole, 8 position 259 0441 00 

SWITCH: rotary, high voltage, SPST, 504 9633 003 
special 

SHORTING BAR : gravity operated 

SHORTING BAR : gravity operated 

CIRCUIT BREAKER : magnetic, 5 amp, 260 0239 00 
230 v ac 

CIRCUIT BREAKER : magnetic , 20 amp, 260 0225 00 
230 v ac 

CONTACT ASSEMBLY: male 260 4040 00 
CONTACT ASSEMBLY : female 260 4050 00 

Same as S-108 

Not used 

SWITCH: push, black button, 40 amp 260 0355 00 
110 v, 20 amp 220 v , 13 amp 
440 v ac 

~ Shorted by a jwnper and not used in 20V-2 transmitters 

5-14 
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PARTS LIST 

20V-2 Parts List 

ITEM 

S- 112 

S-113 

S-114 

T-101 

T-101 

T-102 

T-103 

T-104 

T- 105 

T- lo6 

T-107 

T- 108 

CIRCUIT FUNCTION 

Filament off 

Plate OD 

Plate off 

Oscillator plate 
tank (550-1600 kc) 

Osci llator plate 
tank (high freq. ) 

Buffer plate tank 

Driver plate tank 

Audio input 

Modulation 

Bias supply 

RV rectifier 
filament 

RV plate 

Filament 

DESCRIPI'I ON 

SWITCH: push, red button, 40 amp 
llO v, 20 amp 220 v , 13 amp 
440 v ac 

same as S-111 

Same as 8-112 

OSCILLATOR PLATE TANK ASSEMBLY : 
includes R-103 

OSCILLATOR PLATE TANK ASSEMBLY 

INTERMEDIATE PLATE TANK ASSEMBLY : 
includes C-113, C-114, C- 115, 
L- 102A, L-102B 

Same as T-102; includes C-124, 
C- 125, C-126, L-104A, L-104B 

TRANSFORMER : i nput audio, pri 600 
ohm CT, sec 50, 000 ohm CT' 

TRANSFORMER : modulation 

TRANSFORMER : power, pri 230 v 
2500 tv rms, 
Secondaries : 

#1 360/320/280/240 v CT 150 ma 
2500 tv rms 
#2 5 ,G v 3 .0 amp 2500 tv rms 

Section 5 

PART NUMBER 

260 0352 00 

677 0114 00 

667 0148 00 

672 0392 00 

TRANSFORMER : filament, pri 230/208 672 0382 00 
v 50/60 cps 2500 tv rms, sec 5 .0 v 
CT 20 amp 7500 tv rms 

TRANSFORMER : power, pri 230/208 v 672 0385 00 
50/60 cps with taps for 3200 v de 
output at power supply terminals 

TRANSFORMER : filament, pri 230/208 672 0381 00 
v 50/60 cps 2500 tv rms, 
Secondaries : 

#1 5 .3 v CT 30 amp 2500 tv rms 
#2 5,3 v CT 30 amp 2500 tv rms 
#3 6 .} v 3 .0 amp 2500 tv rms 
#4 2 .5 v 10 amp 2500 tv rms 

5-15 
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Section 5 

20V-2 Parts List 

I TEM 

T-110 

V-101 

V-102 

V-103 

V- lo4 

V-105 

V-lo6 

V-107 

V-108 

V-109 

V-110 

V-lll 

V-112 

V-113 

V-114 

Y-101 

Y-102 

CIRCUIT FUNCTION 

LV plate 

Crystal oscillator 

Buffer 

R-F driver 

Power amplifier 

Power amplifier 

Audio driver 

Audio driver 

Modulator 

Modulator 

Bias rectifi er 

RV rectifier 

HV rectifier 

LV rectifier 

LV rectifier 

Crystal 

Crystal 

XF-101 Holder for F-101 

XF-102 Holder for F-102 

XF-103 Holder for F-103 

XF-104 Holder for F- 104 

XI-101 Socket for I - 101 

XI-102 Socket for I - 102 

5-16 

DESCRIPI'ION 

TRANSFORMER : power, pri 230/208 v 
50/60 cps, sec 550 v 28o ma de at 
power supply terminals 

TUBE : pentode, 6AU6 

TlJBE : pentode, 6s.n 

TUBE : beam tetrode 8o7 

TUBE : tetrode 4- 400A 

Same as V-104 

Same as V-102 

Sa.me as V-102 

Same as V-104 

Same as V-104 

TUBE : rectifier 5U4G 

TUBE : rectifier 575A 

Same as V- 111 

TUBE : rectifier El66A 

Same as V -113 

CRYSTAL : quartz , low temperature 
coefficient 

Same as Y-101 

HOLDER : fuse , for single 3AG type 

Same as XF-101 

Same as XF-101 

Sarne as XF-101 

SOCKET: lamp, candelabra screw 
base 

MOUNTING BASE : Lumiline disc base 

PARTS LIST 

PART NUMBER 

255 0202 00 

255 0030 00 

256 0033 00 

256 0091 00 

255 0032 00 

256 oo8o oo 

256 0049 00 

265 1002 00 

262 0255 00 

262 0177 00 
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PARTS LIST SectioT'l 5 

20V-2 Parts List 

I TEM CIRClJIT FUNCTION DESCRIPI'ION PART NUMBER 

XI- 103 Socket for I - 103 Sarne as XI-102 

XI- 104 Socket for I -104 Same as XI-101 

XK-101 Socket for K-101 SOCKET : tube, octal 220 1005 00 

XV-101 Socket for V-101 SOCKET : tube, miniature 7 contact 220 1034 00 

'/:'.J- 102 Socket for V- 102 Sarne as XK-101 

XV-103 Socket for V-103 SOCKET : tube, 5 contact 220 5520 00 

XV -104 Socket for V- 104 SOCKET: tube, 5 contact giant 220 1016 00 

XV-105 Socket for V-105 Same as XV -104 

XV -106 Socket for V- lo6 Same as XK-101 

XV-107 Socket f or V-107 Same as XK-101 

XV-108 Socket for V-108 Same as XV -104 

XV -109 Socket for V- 109 Same as XV -104 

X:V-110 Socket for V- 110 SOCKET: tubeJ octal 220 1059 00 

XV -ill Socket for V-111 SOCKET: tube, 4 contact 220 5420 00 

XV- ll2 Socket for V-112 Sarne as XV -111 

XV-113 Socket for V-113 SOCKET : tube, 4 contact 220 5410 00 

XV-114 Socket for V- 114 Same as XV -113 

XT-101 Socket for T-101 SOCKET : tube, 7 contact 220 1790 00 

XT-102 Socket for T-102 Same as XT- 101 

X'r .103 Socket for T-103 Same as XT-101 

XY- 101 Socket for Y-101 Same as XK-101 

XY- 102 Socket for Y-102 Same as XK-101 

5-17 
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I LLUSTRATI ONS 

S-1 03 

R- l 62l 
R-163 ( ·----
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SECTION 6 
ILLUSTRATIONS 
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Section 6 
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Figure 6- 1 . Transmitter Parts Arrangement, Front View 
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Section 6 ILLUSTRATIONS 

PA PA 
TUN ING LOADING 

S-176 S-104 R-177 R- I75 C-14 6 S-109 L-110 S-I08 C-I47 S-I05 R-167 R-166 
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Figure 6 -2 . Transmitter Parts Arrangement, Rear View 
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IIJ.,USTRATIONS Section 6 
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Figure 6-3. R-F Chassis Parts Arrangement, Top View 
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Section 6 

c-121 
C·l22 
C- 123 
C-I65 
C-166 

R·l I5 

R·l 13 :-, ~-----------~ 
C·I09 
C-1 1 I 
c-112 
c-120 

XY· 101 
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C·IOI 
C·I02 
S·IOI 

E·104 

XY·I02 

XV-105 

C· l35 

R·l19 

R -114 C·I 16 XV·I 03 C -119 

ILLUSTRATIONS 

R·IIC, R · lll R-107 
R·I 08 
R·I JO 
R·l 12 

xv-102 

T · l02 

R-106 

C-106 

R-105 

R·I04 

XV·I O I 
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C·l03 
C·I04 
C·l10 

C ·l38 

L-106 

C·l34 
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~T-103 
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Figure 6-4 . R-F Chassis Parts Arrangement, Bottom View 
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ILLUSTRATIONS 
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Figure 6-5. Audio Chassis Parts Arrangement 

Section 6 
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Section 6 ILLUSTRATIONS 
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C·l 61 

C-160 

C-187 C-1 8 3 
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Figure 6-6. Audio Chassis Parts Arrangement , Bottom View 
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ILLUSTRATIONS 

Cl47 

LI08 

L 110 

Cl88~ 
Cl89 --­
Cl90 

Figure 6-7• Output Network Parts Arrangement, Bottom View 
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Section 6 ILLUSTRATIONS 

Cl67 TI09 TI07 Vll2 VIII Lll6 Cl73 , 110 

TI06 Vll4 VII0 Vll3 L 117 

Rl78 TI I0 R l83 L ll7 XV ll3 XVII0 XVll4 TI06 LI 12 TI09 Rl74 
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Figure 6-8 . Power Supply Chassis Parts Arrangement 
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ILLUSTRATIONS 

8103 

Figure 6-9. Rear Panel Parts Arrangemen~ 
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OVER LOAD RELAY 
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~-LAG RESET 
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---PLATE HOLD 
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PLATE CONTACTOR 

Figure 6- 10. Relay Panel Controls 

Section 6 
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Section 6 

MODULATOR 
BIAS ADJUSTM ENT 

BACK 
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SWITCH 

AUDIO CATH 
25 MA. 

2 . OSC . CATH. 
2~MA. 

3 1 ST BUFF. GRID 
2.. 5 MA 

4 1ST BUFF. CATH . 
25MA . 

5. 807 GRID 25MA. 

6. 807 CATH. 2.50MA. 

7. PA GRID 25 MA. 
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DRIVER PLATE 
TRIMMER 

MULTI METER PA PLATE RF LI NE 
VOLTAGE CURRENT 

FILAMENT FILAMENT FILAMENT AT PLA'~E PLATE 
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FILAMENT ON TEMPERATURE PLATE BREAKER 

IIJ.,USTRATIONS 

PA DRIVE 
CONTROL 
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Figure 6 -11 . Location of Controls and Instruments 
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SECTION 7 
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section 7 LM DRAWINGS 
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