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Figure 1-1. 820D- 2 1-kW AM Transmitter. 
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Section 1 

General Description 

1. 1 INTRODUCTION 

The 820D-2 1-kW AM Transmitter is an amplitude-modulated standard broadcast transmitter 

(figure 1-1) that operates in the 540- to 1600-kHz frequency range. The 820D- 2 has two out

put power operating modes - high and low. The nominal power output in each mode is con

trolled by tap connections on the plate transformer and a fixed attenuator in the audio input 

circuit. Three nominal power options are available and are listed in table 1-1. Both the 

high and low power modes are adjustable by 10 percent using the power control on the control 

panel. 

Table 1-1. Nominal Power Output Options. 

OPTION NOMINAL POWER OUTPUT 

LOW POWER MODE HIGH POWER MODE 

1 250 watts 500 watts 

2 250 watts 1000 watts 

3 500 watts 1000 watts 

1. 2 PHYSICAL DESCRIPTION 

The 820D-2 transmitter is completely self-contained in a steel-framed, sheet metal cabinet. 

The cabinet is structured for front and rear access with all access panels interlocked to re

move high voltages upon opening. Compartments where sceen and plate voltages are exposed 

are equipped with high-voltage grounding switches that short-circuit the appropriate power 

supplies as panels are removed. An optional front .door is available to enhance transmitter 

appearance, The front door is not interlocked. 

The 820D-2 transmitter is divided into four major assemblies - RF Compartment Al, Power 

Supply Assembly A2, Control Circuits Assembly A3, and Control Panel A4. Each assembly 

is accessible by removing one or more of the access panels. The windowed upper front 

panel provides access to the rf and modulator compartment tubes and circuit cards. The 

lower front panel and rear cabinet panel provide access to the power supply assembly, power 

transformers, and control circuits assembly. An additional cover at the upper rear portion 

of the cabinet provides access to the rf output network. 

One blower, mounted beneath the rf compartment, cools the RF and modulator tubes. A 

flushing fan draws air through the air filter mounted on the rear cabinet panel and blows the 

air through the rf compartment. All air outlets are located in the cabinet top cover. 

1-1 
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1. 3 TECHNICAL DESCRIPTION 

Except for the high-voltage power supply transformers, filters , and large control compo-
. nents mounted on the 820D-2 transmitter cabinet floor (A5), all functional circuits are con-
. tained on the four major assemblies described in paragraph 1. 2. The various components and 
assemblies are interconnected as shown in the block :diagram, figure 5-1, and the overall 
sch~matic, figure 5-8. Functional descriptions of the individual circuits are provided in the 
following paragraphs . _ 

1. 3. 1 RF Compartment Al 

1. 3. 1. 1 Audio Driver 

The 820D-2 transmitter receives a +10 dBm ±2 dB, 150/600-ohm audio input signal at audio 
· driver AlAl. The solid-state audio driver uses two stages of class A, push-pull amplifica
tion to drive the modulator tubes without an interstage transformer. The first stage uses 
2N3053 transistors. The second stage, the audio driver output amplifier, uses 2N3585 
transistors with outputs directly into the modulator grids. This final driver stage is supplied 
290 volts de to ensure ample collector swing capability. Feedback voltage (10 dB at 1 kHz) 
is derived from the modulator plates via resistor-capacitor ladder networks and is applied 
to the audio driver input to reduce distortion. 

1. 3 . 1. 2 Modulator 

The modulator for the 820D-2 consists of a circuit using two, push-pull, 5-500A pentode 
tubes that operate class AB1 . The circuit is a conventional modulation transformer/reactor 

· circuit with the tubes operating at a nominal plate voltage of 3100 volts (for 1.1-kW power 
output). Individual controls are provided for adjustment of the modulator fixed bias, and 
for dynamic adjustment of the grid drive and filament voltage. 

1. 3. 1. 3 RF Exciter 

A dual oscillator card, A1A3, with two independent crystal oscilla tor circuits is the rf ex
citation source for the 820D-2 transmitter. A selector switch determines which oscillator 
is used to excite the transmitter. The dual oscillator circuit provides backup support to 
reduce transmitter downtime in case of an oscillator failure. 

For stability, both oscillators operate at four times the carrier frequency from 540 kHz to 
1020 kHz or at two times the carrier frequency from 1080 kHz to 1600 kHz. The oscillator 
output is divided, amplified, and shaped in AlA3. The final output is transformer coupled 
to the rf driver. A potentiometer controls the duty cycle of the signal applied to the rf 
driver and determines the drive level to the power amplifier. 

1. 3. 1.4 RF Driver 

A single 2N5039 transistor on card AlA2 is the rf driver. This transistor operates class C 
and supplies drive to the power amplifier grids through a transformer with a tuned second
ary. 

1. 3.1. 5 Power Amplifier 

The power amplifier (pa) consists of two parallel 5- 500A tubes connected as tetrodes and 
operated class C with conventional plate modulation. The screen is self-modulated using 
dropping resistors in the screen voltage supply lead. Powe r output is controlled by the 

1-2 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

general description 

voltage supplied to the pa plate. For a maximum carrier power level of 1. 1 kilowatts at the 
antenna terminal, a nominal voltage of 3100 volts is supplied to the pa plate. Proportionate 
voltage levels are supplied for reduced maximum power outputs of 27 5 watts and 550 watts. 
Nominal plate impedance is 3250 ohms regardless of the power level. 

The pa tubes operate with the cathodes grounded and the screens near· rf ground potential. 
The -155-volt bias supply provides protective voltage during drive loss and combines with 
the grid operating bias of the tubes to supply the -200-volt grid voltage. 

1. 3. 1. 6 Output Network 

The 820D-2 transmitter output network is a 3-node bandpass filter. All components, except 
for the pa tuning capacitor, are fixed tuned. The pa tuning capacitor, a vacuum variable 
capacitor adjusted from the control panel, varies the plate tuning. Filter nodes one and two 
are bottom coupled by an inductor. Nodes two and three are top coupled by an inductor that 
serves as a fixed loading adjustment. All nodes are tuned to the operating frequency with the 
coupling circuits providing 90 ° phase delay between nodes. 

1. 3. 2 Power Supply Assembly A2 

The power supply assembly contains most small circuit components for each of the 820D-2 
transmitter power supplies. Large power supply components, including the power trans
former, are mounted on the cabinet floor. All power transformers are provided with pri
mary taps for transmitter operation at nominal input voltages of 208 to 240 volts ac. 

1. 3. 2.1 28-Volt DC Power Supply 

The 28-volt de power supply supplies +28 volts to the control circuits, pilot lamps, oscilla
tor, rf driver, and the first audio driver stages. Primary power from the low-voltage cir
cuit breaker and fuse A4Fl is stepped down by a transformer, rectified by silicon rectifiers, 
and regulated by conventional series regulators. 

1. 3. 2. 2 PA and Modulator Filament Voltage Supplies 

Separate transformers receive primary power from the low-voltage circuit breaker, requce 
the voltage, and supply the pa and modulator tubes with filament voltage. The filament vott'-
age is adjusted by transformer taps and series rheostats. An optional constant voltage ' 
transformer may be added at A3TB5 to improve tube life. 

1. 3. 2. 3 Bias Supply 

The bias supply provides -155-volt bias for the pa and modulator control grids. A stepdown 
transformer receives primary power via the low-voltage circuit breaker and fuse A4F2, 
and supplies the bias voltages to full-wave silicon rectifiers and a conventional filter. 

1. 3 . 2. 4 Screen Power Supply 

The screen power supply receives primary power from the high-voltage circuit breaker and 
fuse A4F3, and employs a step- up transformer, silicon rectifier, and LC filter. Zener 
diodes connected across the screen supply provide the +290 volts required by the audio 
driver. 
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1. 3. 2. 5 Plate Power Supply 

The plate power supply uses a step-up transformer and a full-wave silicon rectifier with an 
L-section filter to provide the 3100 volts required (for 1.1-kW power output) at the pa plate . 
Since power output in the 820D-2 transmitter is controlled by varying. the plate voltage, trans
former taps are provided to reduce maximum power output to 550 or 27 5 watts. In addition, 
a IO-percent variation of power output is provided by a motor-driven rheostat in the power 
amplifier plate supply circuit. This rheostat is_ controlled by the RAISE/LOWER POWER 
CONTROL switch on the control panel or by the optional Automatic Power Control Assembly. 

1. 3. 3 Control Circuit Assembly A3 

The control circuit assembly contains a printed circuit board and relays used for 820D-2 
transmitter control. Other circuits on the A3 assembly allow overload shutdown and push
button control of the filament and plate voltage. Overloads in the pa or modulator tubes are 
monitored by relays in the cathode circuit return. These relays remove transmitter control 
voltage in the A3 assembly. Automatic recycling of temporary overloads is provided to 
shorten transmitter downtime. The main control sequences for filament and plate voltages 
are pushbutton controlled from the control panel or a remote control system. 

1. 3. 4 Control Panel A4 

The control panel, mounted in the front center of the transmitter, contains all meters, 
operating controls, and status indicators. See section 3 of this instruction book for a des
cription of operating controls. 

1. 4 820D-2 TRANSMITTER OPTIONS 

1. 4. 1 Remote Control 

The 820D-2 transmitter is suitable for installation a·t an unattended site and for operation 
from a remote control system in a studio. Optional remote control relays provide the 
following switching functions: 

Filament ON/OFF 

High Power ON/Plate OFF 

Low Power ON/Plate OFF 

Power Adjust Raise/Lower 

Remote Control Failsafe 

Manual/ Automatic Power Control 

The optional 8-relay assembly required is mounted on control circuits assembly A3. Each 
relay will operate with control voltages of 115 volts ac, 115 volts de, 28 volts de, or 48 
volts de. 

Each transmitter contains built-in meter shunts for remote samples of plate voltage and 
current. Also, the modulation monitor sampling coil has ·two adjustable taps that are 
switched to a common output lead for equal-level sampling during reduced power operation. 
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1. 4. 2 Automatic Power Control 

An optional automatic power control (APC) assembly provides unattended control of the 

power output. The APC assembly consists of a servo amplifier and a power output sensing 

unit. The sensing unit rectifies and filters a sample of rf output current and supplies the 

sample as a de voltage to the servo amplifier. The servo amplifier determines the difference 

between the sample de voltage and a reference voltage. This difference voltage becomes the 

servo input error signal. The error signal activates relays in the APC assembly that con

trol the power adjust rheostat motor. (See paragraph 1. 3. 2. 5.) The relays raise or lower 

power output until the error s ignal reduces to 0 ±10 millivolts de . 

Two potentiometer adjustments control the level of the reference input voltage. One poten

tiometer controls the reference voltage in the low power mode; the other controls the refer

ence voltage in the high power mode. These potentiometers allow exact adjustment of the 

output power. Switching between the two potentiometers occurs automatically with mode 

change in the transmitter. The APC power is turned off when plate voltage is off to prevent 

the motor from running to a limit in the absence of an output sample. Automatic or manual 

power control is selected by a power control switch on control panel A4 or by a remote 

automatic power adjust control function. 

1. 5 TECHNICAL SPECIFICATIONS 

Maximum Output Power Capability: 

Output Impedance: 

Frequency Range: 

Frequency Stability: 

Audio Input Impedance: 

Audio Input Level: 

Audio Frequency Re sponse: 

Audio Harmonic Distortion: 

Carrier Shift 

Noise, Unweighted: 

Modulation Type: 

Ambient Temperature_ Range: 

Ambient Humidity Range: 

Altitude: 

ll00 watts 

50 ohms, unbalanced 

540 to 1600 kHz 

±5 Hz, 0° to +35 °C (+32 to +95°F) 

±10 Hz, -10 ° to +45 °C (+14 ° to +113 °F) 

±20 Hz, -25° to +45°C (- 13° to +ll3°F) 

150/ 600 ohms, balanced 

+ 10 dBm, ±2 dB 

±1 dB, 50 to 10,000 Hz 

Less than 2%, 50 to 10, 000 Hz 

(Typically 1 % or less) 

Less than 3%, 0% to 100% modulation, 

400 Hz reference 

60 dB below 100% modulation at 1 kHz 

High level plate 

-25 to +45 C (-13 to +113 F) 

95% maximum 

7, 500 ft (2, 286 m) maximum 
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1-6 

Power Source: 

Permissible Combined Voltage 

Variation and Regulation: 

Power Requirement at 1100 Watts, 
0% Modulation: 

30% Modulation: 

100% Modulation: 

208/ 230/240 volts, single phase, 
50/60 Hz 

5% 

3500 watts maximum, o. 9 power 
factor 

3600 watts maximum, o. 9 power 
factor 

4400 watts maximum, o. 9 power 
factor 
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Installation 

2. 1 UNPACKING AND INSPECTING 

2.1.1 Domestic Shipments 

The uncrated transmitter is shipped on a shipping skid via a commercial air-ride van. Un

pack the transmitter as follows: · 

lcAuTroij 

Use care in moving the transmitter. Use appropriate lifting and moving equipment 

with at least 1250-lb (567-kg) capacity. Some components may be damaged if the 

transmitter is dropped or severely jarred. 

a. Remove the transmitter from the van to a position near its installation site. 

b . Lift the transmitter from the shipping skid. 

c. Remove the two screws from the bottom of the rear access panel. Lift the panel from 

the transmitter. 

d. Inspect the transmitter for loose hardware . Ensure that all controls operate freely. 

Examine the cabinet for dents and scratches . 

e . Remove the four modulator and power amplifier tubes and chimneys from their separate 

containers. Inspect for damage. 

f. File any damage claims properly with the transportation company. Retain all packing 

material if a claim is filed. 

2.1. 2 Foreign Shipments 

The transmitter is shipped in a skid- type crate via a commercial transportation company. 

Unpack the transmitter as follows: 

[CAUTIOij 

Use care in unpacking and moving the transmitter. Use appropriate lifting and 

moving equipment with at least 1250-lb (567-kg) capacity. Some components 

may be damaged if the transmitter is dropped or severely jarred. 

a. Position the crated transmitter near its installation site. 

b. Refer to the instructions stenciled on the side of the shipping crate and carefully un

crate the transmitter. 

wigfi
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c. Remove the two screws from the bottom of the rear access panel. Lift the panel from 
the transmitter. 

d. Inspect the transmitter for loose hardware. Ensure that all controls operate freely. 
Examine the cabinet for dents and scratches. 

e. Remove the four modulator and power amplifier tubes and chimneys from their separate 
containers. Inspect for damage. 

f. File any damage claims properly with the transportation company. Retain all packing 
material if a claim is filed. 

2. 2 LOCATION AND SPACING REQUIREMENTS 

The 820D-2 transmitter may be installed in either an attended or, with remote control 
options installed, unattended location. · Refer to figure 2-1 for transmitter dimensions and 
cable entry information. Observe the following siting practices to ensure optimum trans
mitter operation. 

a. Allow at least 3. 5 feet (1. 1 m) of clearance at front and rear for servicing access. 

b. Ascertain that environmental conditions arewithin the temperature, humidity, and al
titude limits listed in paragraph 1. 5. 

c. Make certain that the transmitter site is clean and that the air is not excessively dusty 
or dirty. 

I NOTE_] 

The air flow is approximately 500 CFM. If ducted to the outside, an equivalent 
volume of cool clean air must be provided to the transmitter to prevent air star
vation and overheating. 

The heat load to the room (if it is not ducted) is approximately 7200 BTU/ HOUR 
for a transmitter output of 1100 watts, modulated at a 30% average level. 

~ARNINg 

HIGH VOLTAGE is used in this equipment. 

DEATH ON CONTACT may result if you fail to observe safety precautions. 

When working inside the equipment, be sure that all circuit breakers are OFF 
and that primary power is disabled at the wall disconnect or circuit breaker 
unless otherwise directed. If a procedure requires transmitter operation with 
access panels removed, do not allow bodily contact with any electrical component, 
tap, or terminal. Use heavily insulated tools to adjust variable components. 

2. 3 PRIMARY POWER 

2. 3.1 General .. 

The 820D-2 transmitter r equires a 208-, 230-, o~ 240-volt ±5-percent, single-phase, 50-
or 60-Hz ac power source that delivers a minimum of 4500 watts of powe r at a O. 9 power 
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NOT£S: 
I. DIMENSIONS IN PARENTHESES DENO TE 

/NC.HES. OTHER DIMENSIONS ARE IN 
MILL/METER 5. 

RF OUTPUT CONNECTION 
TYPt LC FEMALE 

>----\ 772.2 (30.4-0) 

616.0 (2~.25) 

~1/-76.2-
( 18. 75) 

VIEW A-A 

291/-.6 
(1160) 

FRONT OF XMTR 

l_ t:19.0 ( . 75) CONDUIT 

50.8 

1736.1/
(68.38) 

t (2j00) 
50.8 ~12.7( .50) CONDUIT 

(2fl--1f Bf 
DETAIL C 

168.1 (6 62) 

RF OUTPUT CONNECTOR 

CABLE 

RG-8 
RG-17 

PART NO. 

COLLI/IS · 357· %90 -000 
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Figure 2 - 1. 820D- 2 1- kW AM Transmitter Outline and Installation Diagram. 
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factor. Make provisions for a fused main powe·r disconnect switch or circuit breaker 
capable of handling 50 amperes. Connect the primary power to terminal board A3TB6 with 
no. 8 AWG gauge wire as follows: 

a. Connect the hot wires to A3TB6-1 and A3TB6-2. 

b. Connect the neutral wire to A3TB6-3. 

c. Connect the station ground to A3TB6-4. 

I CAUTION I 
Voltage between neutral and either hot wire must be between 110 and 125 volts ac. 
Measure and confirm the proper voltage before closing circuit breaker A4CB1. 

2. 3. 2 Transformer Connections 

The range of allowable voltage sources is made possible by the availability of different tap 
connections on terminal boards AlTBl, A1TB2, and A2TB1, and on plate transformer Tl. 
The tap connections on the terminal boards are made to correspond to the primary power 
input (208, 230, or 240 volts) . The tap connections on plate transformer Tl are made to 
correspond to both primary power input and rf power output requirements. 

I NOTE I 
All 830D-2 transmitters are factory adjusted at 240 V primary power and to 
specific customers frequency, and power output requirements. The following 
procedures are not to be performed if power source, frequency, and power 
output requirements are the same as the parameters listed in the production 
test data sheet supplied with each new transmitter. 

~AUTIONI 

If the constant filament voltage regulator option is factory installed, DO NOT 
change taps on transformers AlTl, AlT2, or A2T2. 

2. 3. 2.1 Terminal Board Al TBl Transformer Connections 

Modulator tube filament transformer Al T2 tap connections are wired to the front side of 
terminal board Al TBl terminals 33 through 36. Tap adjustments are made by moving the 
wires attached to the back side of Al TBl terminal 34, 35, or 36. (The wire connected to 
Al TBl-33 is not moved.) If primary power source changes require tap adjustments, discon
nect the tap adjustment wires and reconnect them as described in table 2-1. 
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Table 2-1. Terminal Boards AlTBl and A2TB1 Transformer Connections . 

TRANSFORMER TERMINAL BOARD CONNECTIONS 

COMMON 208 230 240 

AlTl NA A1TB2-1 A1TB2-2 AlTB2-3 

AlT2 AlTBl-33 Al TBl-34 AlTBl-35 AlTBl- 36 

A2Tl A2TB1-l A2TB1-2 A2TB1-3 A2TB1-3 

-
A2T2 A2TB1-6 A2TB1-5 A2TB1-4 A2TB1-4 

A2T3 A2TB1- 9 A2TB1-8 A2TB1-7 A2TB1-7 

2. 3. 2. 2 Terminal Board Al TB2 Transformer Connections 

Power amplifier tube filament transformer Al Tl tap connections are wired to the front side 

of terminal board Al TB2 terminals 1, 2, and 3. Tap adjustments are made by moving the 

wire attached to the back side of A1TB2-l, 2, or 3. If primary power source changes re

quire tap adjustments, disconnect the tap adjustment wire and reconnect it as described in 

table 2-1. 

2.3.2.3 Terminal Board A2TB1 Transformer Connections 

Screen power supply transformer A2Tl tap connections are wired to the top side of terminal 

board A2TB1 terminals 1, 2, and 3. Tap adjustments are made by moving the wire attached 

to the bottom side of A2TB1 terminal 2 or 3. (The wire connected to A2TB1-1 is not moved.) 

If primary power source changes require tap adjustments, disconnect the tap adjustment wire 

and reconnect it as described in table 2-1. 

Bias supply transformer A2T2 tap connections are wired to the top side of terminal board 

A2TB1 terminals 4, 5, and 6. Tap adjustments are made by moving the wire attached to the 

bottom side of A2TB1 terminal 4 or 5. (The wire attached to A2TB1- 6 is not moved.) If 

primary power source changes require tap adjustments, disconnect the tap adjustment wire 

and reconnect it as described in table 2-1. 

The 28-volt power supply transformer, A2T3, tap connections are wired to the top side of 

terminal board A2TB1 terminals 7, 8, and 9. Tap adjustments are made by moving the wire 

attached to the bottom side of A2TB1 terminal 7 or 8. (The wire connected to· A2TB1-9 is not 

moved. ) If primary power source changes require tap adjustments, disconnect the tap ad

justment wire and reconnect it as described in table 2-1. 

2. 3. 2. 4 Plate Transformer Tl Tap Connections 

There are three tap connections on plate supply transformer Tl. One connection is a common 

connection to terminal 1, 2, or 3. Another connection is a low power connection to terminal 

5, 6, 7, 8, 9, or 10. The last connection is a high power connection to terminal 4, 5, 6, or 

7. These tap connections are made to correspond to the primary source voltage and the 

desired nominal output option. (See paragraph 1. 1.) If primary power source changes or 

output changes are required, adjust the Tl tap connections as follows: 

a. Disconnect the three wires attached to the Tl terminals. 
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b. Use an ohmmeter to determine which of the three wires is connected to terminal'board 
A3TB3 terminal 9. Label this wire HIGH POWER. . 

c. Use an ohmmeter to determine which of the two remaining wires is connected to termi-
nal board A3TB3 terminal 10. Label this wire COMMON. 

d. Label the last wire LOW POWER. 

e. Refer to table 2-2 and reconnect the wires to the appropriate terminals. 
2.4 AF INPUT AND RF OUTPUT CONNECTIONS 

2. 4.1 AF Input Terminal Board Connections 

The 820D-2 transmitter accepts audio input at a level of +10 dBm ±2 dB from a source re
quiring a 150- or 600-ohm input impedance. Use no. 22 AWG gauge, shielded, twisted-
pair wire (Bel~en 8451, or equivalent) to connect the audio input source to terminal board 
TBl. The audio "high" wire connects to terminal l; the "common" wire connects to terminal 
2; and, the shield connects to terminal 3. 

Table 2-2. Transformer Tl Connections. 

' SOURCE LOW HIGH COMMON LOW HIGH 
VOLTAGE POWER POWER WIRE · POWER POWER 

OUTPUT OUTPUT WIRE WIRE 
.&r- •• 

208 250 watts 500 watts 3 8 5 

250 1000 3 8 4 

500 1000 3 5 4 

230 250 500 2 9 6 

250 1000 2 9 4 

500 1000 2 6 4 

240 250 500 1 10 7 

250 1000 · 1 ·- 10 4 
.. 

500 1000 1 7 4· 
. 

2. 4. 2 AF Input Strapping Connections 

2-6 

NOTE 

All 820D- 2 transmitters are factory adjusted at 240V primary power and to 
specific customer's frequency, and power output requirements. The following 
procedures are not to be performed if power source, frequency, and power 
output re quirements are the same as the parameters listed in the production 
test data sheet supplied with each new transmitter. 
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a. Remove the upper front access panel. 

b. Refer to the parts list in section 6 and locate resistors R6, R7, and R8 on audio driver 
card AlAl. 

c. Check the values of the resistors and compare them with the values listed in table 2-3. 

d. · If the resistor values are different from the tabulated values, replace the resistors 
with 1/4-watt, 5-percent resistors with values equal to the tabulated values. 

e. If the audio input source requires a 600-ohm impedance, strap A1Al-E2 to A1Al-E3. 

2. 4. 3 RF Output Connection 

Output connector AlJl for the 820D-2 transmitter is a 50-ohm, type LC, female connector. 
Use s_tandard 50-ohm coax to connect AlJl to a balanced, 50-ohm antenna or dummy load 
capable of dissipating at least 1. 5 kilowatts. 

Table 2-3 Audio Attenuator Values. 

LOW POWER A1A1R6 A1A1R7 A1A1R8 
OUTPUT 

500 watts 100 ohms 100 ohms 1800 ohms 

250 watts 160 ohms 160 ohms 680 ohms 

I CAUTION! 

Do not operate the transmitter unless output connector AlJl is properly connected. 

2. 5 MODULATOR AND POWER AMPLIFIER TUBE INSTALLATION 

a. Remove the upper front access panel. 

b. Insert the four 5-500A modulator and power amplifier tubes· (Vl through V4) into 
sockets Al Vl through Al V 4. 

c. Install the four tube chimneys. 

d. Connect the four tube caps to the four tubes. 

e . Replace the upper front access_ panel. 

2. 6 OPTION INSTALLATION 

2. 6. 1 Remote Control and Remote Monitoring 

I NOTE 

If the remote control option was factory installed, skip to paragraph 2. 6. 1. 2. 
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2. 6.1.1 Remote Control Assembly A7 Installation 

a. Remove the 820D-2 lower front access panel and the rear access cover. 

b. Remove the straps between the following A3TB2 terminals: 1 and 2, 5 and 6, 7 and 8, 
9 and 10, 21 and 22. 

c. Refer to figure 5-6 and table 2-4. Strap the Remote Control Assembly, CPN 
627-9721-001, for the control voltage provided by the customer-supplied remote control 
system. 

d. Mount remote control assembly A7 to control circuits assembly A2. 

e. Refer to figures 5-6 and 5-8. Connect the wires from the remote control assembly 
relays to the appropriate terminals on A3TB2. 

Table 2-4. Optional Remote Control Assembly Control Voltage Strapping Connections. 

SOURCE STRAPPING CONNECTION 
CONTROL 
VOLTAGE FROM TO 

24 Vdc, positive common El E3 

24 Vdc, negative common El E4 

48 Vdc, positive common El E2 

48 Vdc, negative common E2 E4 

115 Vac E3 E4 

2. 6.1. 2 Remote Control and Monitoring External Connections 

Refer to figure 5-7 and ma)$:e the remote control and monitoring external connections as 
follows: · 

a. Remove the lower front access panel and the rear access cover (if installed). 

b. Connect the customer-supplied remote control panel to the remote control assembly 
terminal board (A7TB1). 

c. Connect the customer-supplied remote plate voltage monitor to Al TBl-4 and 5. 

d. Connect the customer-supplied remote plate current monitor to Al TBl-6 and 5. 

e. Connect the customer-supplied modulation monitor to :fy!OD MON connector AlJ2. 

f., Connect the customer-supplied frequency monitor to FREQ MON connector A1J3. 
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g. Replace all access panels. 

2. 6. 2 Automatic Power Control A6 

NOTE 

If the APC option was factory installed, do not perform this procedure. 

a. Remove the lower front access panel, the rear cabinet panel, and the output network 
access panel. 

b. Remove the wire connected between A1L7 and rf output connector AlJl. 

c. Mount APC sensor A6A2 to the rf output network chassis directly behind AlL5. (Refer 

to the silk-screened diagram on the output network access panel.) 

d. Mount transformer A6Tl to control circuits assembly A3 just below the front end of 

A3TB2. (Refer to the silk-screened diagram on the lower front access panel.) 

e. Mount APC servo board A6Al to control circuits assembly A3 just behind A3TB2. (Refer 

to the silk-screened diagram on the lower front access panel.) 

f. Refer to table 2- 5 and connect the APC assembly as instructed. 

g. Replace all access panels. 

2. 6. 3 Filament Voltage Regulator Transformer Assembly A8 

I NOTE I 
If the constant filament voltage option was factory installed, do not perform this 

procedure. 

a. Remove the lower front access panel and the rear cabinet cover. 

b. Mount transformer T3 to transmitter floor with the hardware supplied. 

c. Remove the jumpers between A3TB5-l and 3, and A3TB5-2 and 4. 

d. Connect the transformer terminals as described in table 2-6 using the 16 gauge wire 

supplied with the assembly. 

e. Set tap connections on Al TBl and Al TB2 for Al Tl and Al T2 at the 230-volt terminal. 

(See table 2-1.) 

f. Replace all access panels. 

2. 7 INITIAL TURN-ON PROCEDURE 

a. Ensure that all required installation procedures in paragraphs 2-1 through 2-6 are 

complete. 

b. Ensure that all access panels are secured in place. 

c. Apply primary power to transmitter. 
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d. Turn on the LOW VOLTAGE and HIGH VOLTAGE circuit breakers. 

e. Press the FIL ON (filament on)· pushbutton. 

f. Set the AUTO/MANUAL POWER CONTROL to MANUAL •. 

g. Press the LP ON (low power on) pushbutton. 

h. Adjust PA TUNE control (on control panel A4) for a minimum indication of PLATE 
CURRENT. 

i. Readjust the PA TUNE control until PLATE CURRENT exceeds minimum current of 
step h. by 20 mA. 

I NOTE I 
Allow a 5-minute warmup period. 

Table 2-5. Optional APC Assembly Connections. 

WIRE COLOR TO FROM 

Black A2TB2-l A6Tl-1 

Brown A2TB2-2 A6Tl-4 

Red A6Tl-2 A6Tl-3 

Orange A6Tl-6 A6Al-12 

Yellow A6Tl-5 A6Al-ll 

Shielded, Twisted _Pair 

Red A2TB2-16 A6Al-15 

Black A2TB2-15 A6Al-17 

Shield A2TB2-17 A6Al-16 

Green A2TB2-10 A6Al-13 

Blue A2TB2-ll A6Al- 14 

Violet A2TB2-12 A6Al-1 

Gray A2TB2-17 A2TB2-12 

White A2TB2-13 A6Al-2 

White/Black ' A2TB2-14 A6Al-3 

White/Brown A2TB2-4 A6Al-6 
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Table 2-5. Optional A PC Assembly Connections (cont). 

WffiE COLOR TO 

White/Red A2TB2-5 

White/ Orange A2TB2-6 

White/Green A2TB2-7 

White/Blue A2TB2-3 

White/Black/Red A2TB2-8 

White/Black/ Orange A2TB2-9 

Shielded. Twisted Pair 
Red A6A2-3 

Black A6A2-4 

Shield Ground 

1/2-in. Copper Strap A1L7 

1/2-in. Copper Strap AlJl 

installation 

FROM 

A6Al-4 

A6Al-5 

A6Al-7 

A6Al-10 

A6Al-9 

A6Al-8 

AlC20 

AlC21 

A6A2-l 

A6A2-2 

Table 2-6 . Optional Filame nt Voltage Regulator Connections. 

WIRE COLOR TO FROM 

Black T3-H2 T3-H4 

Brown T3-Hl T3-H3 

Red A3TB5-1 T3-Hl 

Orange A3TB5-2 T3-H4 

Yellow A3TB5-3 T3-X3 

Green A3TB5-4 T3-Xl 
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j. Adjust the RAISE/LOWER POWER CONTROL until the desired low power output (250 or 
500 watts) is indicated on the customer- supplied antenna or common point rf ammeter. 

k. Compare the control panel meter readings with the values listed in table 3- 2. 

1. Press the HP ON (high power on) pushbutton. 

m. Adjust the RAISE/LOWER POWER CONTROL until the desired high power output (500 or 
1000 watts) is indicated on the customer- supplied antenna rf ammeter or wattmeter . 

n. Compare the control panel meter readings with the values listed in table 3-2. 

o. If the optional automatic power control option is installed, switch the AUTO/MANUAL 
POWER CONTROL switch to AUTO. 

p. The 820D-2 is ready for normal operation. 
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Section 3 

Operation 

3.1 CONTROLS AND INDICATORS 

All controls and indicators required for normal transmitter operation are contained on con
trol panel assembly A4. Refer to figure 3-1 and table 3-1 for locations and descriptions . 

3. 2 NORMAL TURN-ON PROCEDURE 

Initial (first-time) turn-on for the transmitter is accomplished by performing the procedures 
in paragraph 2. 7. All subsequent transmitter turn-ans are accomplished by the following 
procedure: 

a. Press FIL ON pushbutton. FIL ON indicator will light. 

b. Press LP ON or HP ON pushbutton to allow low power or high power transmission. 
Appropriate indicator will light. 

c. If manual power control is used, adjust POWER CONTROL RAISE/LOWER switch until 
the desired rf output is displayed on the customer-supplied: rf ammeter or rf wattmeter. 
No power adjustment is necessary if the APC is installed and the POWER CONTROL 
AUTO/MANUAL switch is set to AUTO. 

d. Comoare control panel meter readings with those listed in table 3-2 . 

.• NdTEi.i' j;.({ R~F-ERENCE DESIGNATIONS 
, ARE PRECEDED BY THE OVERALL 

CONTROL PANEL ASSEMBLY REFERENCE 

. , ... __ .. D~SIC,~~Jl()_~ A4. 
........ , , ..... .. . ········-···· · 
8528 056 Pb 

Figure 3-1. 620D-2 1-kW AM Transmitter Controls and Indicators. 
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Table 3-1. 820D-2 1-kW AM Transmitter Controls and Indicators. 

REF CONTROL OR INDICATOR FUNCTION 
DES NAME 

A2Fl 28 VDC FUSE 3. 0-ampere slow-blow fuse mounted 
internally, protects 28-volt power supply. 

A4Fl CNTRL 0. 5-ampere control fuse protects 28-
volt power supply 

F2 BIAS O. 5-ampere fuse protects bias power 
supply 

F3 SCRN . 1. 0-ampere fuse protects screen 
power supply 

F4 BLOWER 2. 0-ampere fuse protects blower 
motors 

F5 PWR CNTRL 1. 0-ampere fuse protects power 
adjust rheostat motor 

Ml PLATE VOLTAGE De voltmeter displays amount of 
voltage across the pa plate 

M2 PLATE CURRENT De ammeter displays amount of cur-
rent applied to pa plate 

M3 TEST METER De meter monitors one of eight in-
ternal voltage or current levels as 
selected by the test meter select 
switch 

CBl LOW VOLTAGE 6. 0-ampere circuit breaker controls 
power applied to low voltage power 
supplies 

CB2 HIGH VOLTAGE 30. 0-ampere circuit breaker controls 
power applied to high voltage power 
supplies 

Sl FIL OFF Filament off indicator switch turns 
off the low voltage power supplies 
and shuts down the transmitter 

S2 FIL ON Filament on indicator switch turns 
on the low voltage power supplies 
and activates transmitter 

3-2 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

operation 

Table 3-1. 820D-2 1-kW AM Transmitter Controls and Indicators (Cont). 

REF 
DES 

A4S3 

S4 

S5 

S6 

S9 

SlO 

Sll 

NA 

CONTROL OR INDICATOR 
NAME 

PLT OFF 

LP ON 

HP ON 

MOD PA 

POWER CONTROL 
RAISE/LOWER 

POWER CONTROL 
AUTO/MANUAL 

Test meter select 
switch 

PA TUNE 

FUNCTION 

Plate off indicator switch turns off 
the high voltage power supplies and 
plate voltage 

Low power on indicator switch acti
vates the high voltage power supplies 
and places transmitter in low power 
output mode 

High power on indicator switch acti
vates the high voltage power supplies 
and places transmitter in high power 
output mode 

Modulator/power amplifier fault in
dicator/reset switch alerts··c5per~tor ": 
that a fault has occurred and resets 
overload indicator circuits 

.. ..... ... .... 

3-position spring-loaded toggle switch 
controls power adjust rheostat when 
AUTO/MANUAL switch is set to 
MANUAL 

3-position spring-loaded toggle switch 
selects manual or optional automatic 
power control 

Selects one of eight voltages or cur
rents to be displayed on TEST METER 
M3. Value listed under each switch 
position is the full-scale test meter 
value for that position. 

Screwdriver control adjusts pa tuning 
capacitor AlCll. .. 
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METER 

Table 3-2. Normal Control Panel Meter Readings at 
Maximum Power Outputs. 

POWER OUTPUT 

275 WATTS 550 WATTS 1100 WATTS 

PLATE VOLTAGE 1550 V 2200 V 3000 V 

PLATE CURRENT 235 mA 338 mA 490 mA 

TEST METER 

28 V SUPPLY 28 ±2 V 28 ±2 V 28 ±2 V 

290 V SUPPLY 290 290 290 

SCREEN SUPPLY 750 V 750 V 750 V 

SCREEN CURRENT 200 mA 175 mA 150 mA ~ 

·· \ovR COLL~ 1. 0 to 1.5A, 1. 0 to 1. 5A, 1. 0 !o 1. 5A, t ::,. 
Ji ' . maximum maximum maximum 

. . 

PA GRID I 50 to 75 mA 50 to 75 mA 50 to 75 mA 

BIAS SUPPLY -155 V -155 V -155 V 

MOD CA THODE I 130 to 240 mA 100 to 340 mA 300 to 500 mA . 

Note: Except where specific tolerances are given, the above are approximations. 
The individual transmitters will vary with source voltage and installation. 

3. 3 EMERGENCY SHUTDOWN 

~ I,,, 

Turn off LOW VOLTAGE and HIGH VOLTAGE circuit breakers or turn off primary power at 
source. 

3. 4 NORMAL SHUTDOWN 

Make normal transmitter shutdowns as follows : 

a . Press PLT OFF switch. 

- b. Press FIL OFF switch. 

3. 5 OVERLOAD RESETTING 

The MOD PA overload indicator/reset switch on the control panel indicates a fault in either 
the mcx:lulator or pa circuits. The 820D-2 transmitter contains a recycle circuit that re
applies plate voltage for a maximum of three restarts in 10 seconds. The MOD PA indicator 
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will light to alert the transmitter operator that a fault has occurred and that the recycle circuits have restarted the transmitter. Pressing the MOD PA switch resets the indicator and turns the lamp off. If the transmitter recycle circuits do not restart the transmitter (more than three restarts in 10 seconds are required), the transmitter may be restarted by pressing the LP ON or HP ON pushbutton. Repeated complete transmitter shutdown indicates a transmitter malfunction. 

3. 6 FREQUENCY CHANGE 

All 820D-2 transmitters are factory adjusted for the specific customer's frequency requirements. Frequency change requires test equipment not normally available to broadcast station technicians or engineers. Certain preliminary adjustment graphs and tables are provided in section 4 for reference. Do not make any frequency adjustments without consulting your Collins Broadcast Sales Engineer or: 

Collins Commercial Telecommunications Division 
Rockwell International 
Broadcast Field Service Dept. 
Dallas, Texas 75207 
Phone: (214) 690-5055 

3.7 POWER OUTPUT MODE CHANGE 

The 820D- 2 transmitter output power mode is switched by pressing the appropriate LP ON or HP ON switch. If MANUAL power control is used, adjust the POWER CONTROL RAISE/ LOWER switch until the desired rf output is displayed on the customer-supplied rf ammeter or rf wattmeter. No POWER CONTROL adjustment is necessary if the optional automatic power control is installed and the POWER CONTROL AUTO/MANUAL switch is set to AUTO. 
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Section 4 

Maintenance 

4.1 GENERAL 

The 8200-2 has been carefully designed, inspected, and adjusted at the factory to reduce 
maintenance to a minimum. However, to ensure peak performance, adhere to a regular 
schedule of inspection and cleaning procedures. Refer to the parts list, section 6, for the 
location of components in the 820D-2. 

I WARNING I 
HIGH VOLTAGE is used in this equipment. 

DEATH ON CONTACT may result if you fail to observe safety precautions. 

When working inside the equipment, be sure that all ci.rcuit breakers are OFF and 
that primary power is disabled at the wall disconnect or circuit breaker unless . 
otherwise directed. If a procedure requires transmitter operation with access 
panels removed, do not allow bodily contact with any electrical component, tap, 
or terminal. Use heavily insulated tools to adjust variable components. 

I CAUTION I 
Make certain all meters and test equipment are switched to appropriate measuring 
scales before connecting them to the transmitter. Connect test equipment only ·to the 
terminals designated in the procedure. 

4. 2 INSPECTION 

Perform a periodic visual inspection of the 820D-2 at least once each week. Inspect all 
metal parts for rust, corrosion, and general deterioration. Check wiring and components 
for signs of overheating. Check the blower for normal operation. Check all operating 
controls for smoothness of operation. Check all connections and tighten loose nuts, bolts, 
or screws. 

4. 3 CLEANING 

Clean the 820D-2 whenever dust accumulates at any point inside the equipment. A solvent 
consisting of the following mixture by volume may be used as a cleaning material: 
methylene chloride, 25 percent; perchloroethylene, 5 percent; and drycleaning solvent, 
70 percent. 

4. 3. 1 General Cleaning Procedure 

a. Remove dust from chassis, panels, and components with a soft-bristled brush. 

b. Remove any foreign matter from flat surfaces and accessible areas with a lintless 
cloth moistened with solvent. Dry with a clean, dry, lintless cloth. 

4-1 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

maintenance 

c. Wash switch contacts and the less accessible areas with solvent lightly applied with a small soft-bristled brush. 

d. Clean accumulated dust from the modular and power amplifier tubes with a lintless cloth moisten~d with solvent. Dry with a clean, dry, lintless cloth. 

4. 3. 2 Air Filter 

The air filter on the 820D-2 transmitter is a 16- by 20- by 1-inch disposable commercial filter. I_leplace the air filter whenever a noticeable quantity of dust or dirt restricts air flow. Replace the filter as follows: 

a. Remove the two screws retaining the louvered filter panel to the rear cabinet panel. 

b. Extract the filter from its holder and discard. 

c. Install a new 16- by 20- by 1-inch disposable commercial filter. 

d. Replace the louvered panel and two screws. 

4. 4 LUBRICATION 

The 820D- 2 transmitter requires no lubrication. All motor bearings are permanently lubricated and sealed. 

4. 5 TROUBLESHOOTING 

If the transmitter fails to operate properly, isolate the malfunction to a particular circuit using the TEST METER readings (table 3- 2) , maintenance checks in paragraph 4. 7, and diagrams in section 5. Check each circuit in the order that it is made operative. If a malfunctioning circuit has an adjustment procedure provided in paragraph 4. 8, perform the adjustment. Refer to the circuit descriptions in section. 1 for aid in troubleshooting. Refer to the parts list in section 6 for parts locations. 

4. 6 TEST EQUIPMENT 

Table 4-1 lists test equipment necessary for transmitter maintenance checks and adjustments. The reference column lists the paragraph number of the maintenance check or adjustment procedure that requires the equipment. 

4. 7 MAINTENANCE CHECKS 

4- 2 

I WARNING I 
HIGH VOLTAGE is used in this equipment. 

DEATH ON CONTACT may result if you fail to observe safety precautions. 

When working inside the equipment, be sure that all circuit breakers are OFF and that primary power is disabled at the wall disconnect or circuit breaker unless otherwise directed. If a procedure requires transmitter operation with access panels removed, do not allow bodily contact with any electrical component, tap, or terminal. Use heavily insulated tools to adjust variable components. 
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Table 4-1. Test Equipment. 

ITEM RECOMMENDED REFERENCE 
MANUFACTURER/MODEL 

Dummy load, 50 ohms, Bird Model 8720 4. 7, 4. 8 
2. 5-kW 

Rf ammeter Weston 74~-60 . 4. 7, 4. 8 

Multimeter Triplett Model 630 N/ A 4. 7. 1, 4. 7. 2, 4.7.3 , 
4. 8. 1, 4.8.5 

Audio signal generator Hewlett Packard Model 206A 4.8.3 

Audio voltmeter Hewlett Packard Model 403B 4.8 . 3 

Modulation monitor Belar Model AMM-1 4.8.3 

Oscilloscope Tektronix Model 545 4.8.3 

Distortion analyzer Hewlett-Packard Model 334A 4.8.3 

I CAUTION I 
Make certain all meters and test equipment are switched to appropriate measuring 
scales before connecting them to the transmitter. Connect test equipment only to 
the terminals designated in the procedure. 

I NOTE I 
(1) Initial control panel switch settings for all maintenance checks are as 

follows: · 

LOW VOLT AGE - ON 

HIGH VOLTAGE - ON 

PLT OFF 

FIL OFF 

(2) RF output jack AlJl must be connected through an rf ammeter to a 50-
ohm dummy load, or to the normal 50-ohm antenna system. 

4. 7. 1 28-Volt DC Power SUpply and Metering Circuit Check 

a. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF . . 
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b. Remove lower front access panel. Short all high voltage terminals with grounding stick. Block open the interlock switch. 

c. Connect a multimeter (30-Vdc scale) positive lead to A2TB1-14 and negative lead to chassis ground. 

d. Set primary power and LOW VOLT AGE circuit breaker ON. Note that FIL OFF indicator/ switch lights. 

· e . Check multimeter for an indication of 28 ±2 volts de . 

f. Set the test meter select switch to 28V SUPPLY 30 VFS. 

g. Compare the TEST METER indication with the multimeter indication. Note that the indications do not differ by more than 10 percent. 

h. Set LOW VOLTAGE circuit breaker and primary power OFF. Short all high voltage terminals with ground stick. 

i. Disconnect the multimeter. Replace the lower front access panel. 

j. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 
4. 7. 2 Bias Power Supply and Metering Circuit Check 

a. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF. 
b. Remove lower front access panel. Short all high voltage terminals with grounding stick. Block open the interlock switch. 

c. Connect a multimeter (300-Vdc scale) negative lead to A2TB1-10 and positive lead to chassis ground. 

d. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. ;press FIL ON pushbutton. 

e. Check the multimeter for an indication of -155 ±10 volts de. 

f. Set the test meter select switch to BIAS SUPPLY 300 VFS. 

g. Compare the TEST METER indication with the multimeter. indication. Note that the indications do not differ by more than 5 percent. 

h. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF. Short all high voltage terminals with grounding stick. 

i. Disconnect the multimeter. Replace the lower front access panel. 

j. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and 1primary power ON. 
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4. 7. 3 Screen Power Supply and Metering Circuits Check 

a. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF. 

b. Remove lower front access panel. Short all high voltage terminals with grounding 
stick. Block open the interlock switch. 

c . Connect a multimeter (1200-Vdc scale) positive lead to A2El and negative lead to 
A3El. 

d . Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 
Press FIL ON and LP ON pushbuttons. 

e. Check the multimeter for an indication of 750 ±20 volts de . 

f. Set the test meter select switch to SCREEN SUPPLY 1500 VFS. 

g. Compare the TEST METER indication with the multimeter indication. Note that 
the indications do not differ by more than 5 percent. 

h. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF. 
Short all high voltage terminals with grounding stick. 

i. Disconnect the multimeter. Replace lower front access panel. 

j . Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 

4. 8 ADJUSTMENTS 
All 820D-2 transmitters are factory adjusted to provide optimum transmitter operation at 
the specific customer's power output and frequency. All 820D-2 transmitters are factory 
adjusted at 240 VAC power input. Do not perform adjustments unless components are re
placed, the transmitter fails to operate properly, power input or output require ments 
change, or frequency requirements change. 

l WARNING I 
HIGH VOLTAGE is used in this equipment. 

DEATH ON CONT ACT may result if you fail to observe safety precautions. 

When working inside the equipment, be sure that all circuit breakers are OFF and 
that primary power is disabled at the wall disconnect or circuit breaker unless 
otherwise directed. If a procedure requires transmitter operation with access _ 
panels removed, do not allow bodily contact with any electrical component, tap , 
or terminal. Use heavily insulated tools to adjust variable components . 
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I CAUTION I 
Make certain all meters and test equipment are switched.to appropriate measuring 
scales before connecting them to the transmitter. Connect test equipment only to the 
termin_a:Is· designated in the procedure. -

I NOTE I 
(1) Initial control panel switch settings for all adjustments are as follows: 

LOW VOLTAGE ·- ON 

HIGH VOLTAGE - ON 

PLT OFF 

FIL OFF 

(2) Rf output jack AlJl must be connected through an rf ammeter to a 50-ohm dummy load. · 

4. 8. 1 Filament Voltage Adjustment 

a . Set LOW VOLTAGE and HIGH VOLTACi-E circuit breakers and primary power OFF. 

b. Remove the rear access panel. Short all high voltage terminals with grounding stick. ·Block open the interlock switch. 

c . Connect a multimeter (12-Vac scale) from AlTl-5 to AlTl-7. 

d. Set LOW VOLTAGE circuit breaker and primary power ON. Press FIL ON pushbutton. 

I WARNING.I 

3000 VOLTS is exposed when transmitter is operated with access panels removed. 

DEATH ON CONTACT may occur if you (ail to observe safety precautions. 

e. Adjust A1R7 until 9. 5 Vac is indicated on the multimeter. 

f. Press FIL _OFF pushbutton. Set .LOW VOLTAGE circuit breaker and primary power 
OFF. 

g. Move multimeter (12-Vac sc~le) leads to Al T2-5. and Al T2-7. 

h. Set LOW VOLTAGE circuit breaker and primary power ON. P_ress FIL ON pushbutton. 
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i. Adjust AlR8 until 9. 5. Vac ts indicated on the multimeter . 
. \.- . ...... :~ :·.~ . ,/ . . .. 

j. Press FIL OFF pushblfW'>"h. ,_Set, LOW VOLTAGE circuit breaker and primary power 
OFF. Short all high volt~ge)~rm~ With grounding stick. . 

. k .. Remove multimeter -~nd-;~~c~ss door . 
. ·- ._:.~:-: .: -· .. ,"".{ . . 

1. Set LOW VOLTAGE lincy.t,i9-~yoLTAGE circuit breaker_s and primary power ON . 
. ~- "J . -

~- 8. 2 RF Tuping Adjustment 

a. Press FIL ON and LP ON pushbuttons. 

Set test meter select switch to PA GRID I 150 MAFS. 

Adjust P.A. GRID TUNING capacitor A1C47 (at upper front access panel) until 
maximum-grid current is displayed on the TEST METER. Note the grid current value. 

d. 

e. 

-:· I NOTE I 
~he P.A. GRID TUNING capacitor must be tuned at s_o~e point within its adjust-
1"hient range and not at .a fully open or fully closed pos1t10n . . 

If the current value (noted in step c.) is 50 to 75 mA, skip the remainder of this pro
cedure. If the grid current is not within the specified limits, adjust A1A3Rl 7 as 
described in steps e. through k. 

' 
Press PLT OFF and FIL OFF pushbuttons. Set LOW VOLTAGE and HIGH VOLTAGE 
circuit breaker~ and primary power OFF. 

f. Remove the upper front access panel. Short all high voltage terminals with grounding 
stick. · 

h. 

i. 

Adjust AlA3Rl 7 counterclockwise to lower the grid current or clockwise to raise 
the grid current. 

Replace the upper front access panel. 

Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 
Press FIL ON and LP ON pushbuttons. 

j. . Check grid current displayed on the TEST METER, 

k. Repeat steps f. through j. until grid , current is 50 to 75 mA. 

1. ,Press PLT OFF and FIL OFF pushbuttons. 
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4 . 8. 3 Mod~lator Adjustments., .. 

4. 8. 3. 1 Modulator Static Adjustments 

NOTE 

Access holes for the modulator adjustments are located on the upper front access 
panel. 

"fa . . Set L MOD BIAS and R MOD BIAS controls fully counterclockwise. 

c. 

d. 

g. 

Set L MOD DRIVE and R MOD DRIVE controls fully clockwise. 

Press FIL ON and HP ON pushbuttons. 

Set test meter select switch to MOD CATHODE I 1. 5AFS. Record TEST METER reading 
(I

0
). 4-t!W~ ~- 6':?u-<k ,~J,i (140~!+-s bf7(5 

Adjust L MOD BIAS clockwise until 0. 150 + I /2 amperes is displayed on the TEST 
METER. 0 

Adjust R MOD BIAS clockwise until 0. 300 ampere is displayed on the TEST METER. 

Press PLT OFF and FIL OFF pushbuttons. 

4. 8 . 3. 2 Modulation Monitor Voltage Adjustment 

I NOTE 

Procedures in paragraph 4. 8. 3 . 1 must be performed before beginning this procedure. 

a. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF. 

b. Remove the rear cabinet panel. Short all high voltage terminals with grounding stick. 
Block open the interlock switch. 

c. Connect a distortion analyzer,- modulation monitor, and an oscilloscope with a XlO 
isolation probe to modulation monitor jack A1J2. 

d. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 

4-8 

Press FIL ON and HP ON pushbuttons. 

I WARNING I 
3000 VOLTS is exposed when transmitter is operated with access panels removed. 

DEATH ON CONTACT may occur if you fail to observe safety precautions. 
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e. Observe the oscilloscope atih ctfter:rnine the peak-to-p?*volta.ge·· dt$played. If the • :•: . 
voltage is 12 ±2 volts peak.:.'tolpeak, skip to step j'. If tli-e\r'ohage ls ··not within acceptable 
limits, adjust A1L8 pin 4 as described in steps f. throtigh ~• :< ·: . · · 

f. Press PLT OFF and FIL OFF pushbuttons. Set.LOW VOLTAGE and HIGH VOLTAGE 
circuit -breakers and primary power OFF. 

g. Remove the rf output networ k access cover. Short all high voltage terminals with 
grounding stick. 

h. Pin 4 is the adjustable slide on the A1L8 shaft nearer the front of the transmitter. 
Slide pin 4 down to reduce the peak- to- peak voltage observed in step e. ; slide pin 4 
up to increase the voltage~ 

i. Replace the rf output network access cover. Repeat steps d. and e., and, if necessary, 
steps f. through h. 

j. Press the LP ON pushbuttori. 

k . Observe the oscilloscope and determine the peak-to-peak voltage displayed. If the 
voltage is 12 ±2 volts peak-to-peak, skip to step q. If the voltage is not within 
acceptable limits adjust A1L8 pin 3 as described in steps 1. through o . 

1. Press PLT OFF and FIL OFF pushbuttons. Set LOW VOLTAGE and HIGH VOLTAGE 
circuit breakers and primary power OFF. 

m. Remove the rf output network access cover. Short all high voltage terminals with 
grounding stick. 

n . Pin 3 is the adjustable slide on the A1L8 shaft nearer the rear of the transmitter. 
Slide pin 3 down to reduce the voltage in step k. ; slide pin 3 up to increase the 
voltage. 

o. Replace the rf output network access cover. Set LOW VOLT AGE and HIGH VOLTAGE 
circuit breakers and primary power ON. Press FIL ON pushbutton. 

p. Repeat steps j. and k., and, if necess·ary, steps 1. through n. 

q. Press PLT OFF and FIL OFF pushbuttons. 

4. 8 . 3. 3 Audio Frequency Distortion Adjustment and Audio Frequency Response Check 

I NOTE 

Procedures in paragraph 4. 8 . 3 . 2 must be performed before beginning this procedure. 

a . Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF. 
Short all high voltage terminals with groWlding stick. 

b. Connect an audio signal generator and an audio voltmeter to audio input terminals 
Al TBl- 1, 2, and 3. Set the audio oscillator to 7500 Hz. 
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c. Set the LOW VOLTAGE and HIGH VOLTAGE circuit breakers anc;i primary power ON. 
Press the FIL ON and HP ON pushbuttons. 

I WARNING I 
3000 VOLTS is exposed when transmitter is operated with access panels removed. 

DEA TH ON CONT ACT may occur if you fail to observe safety precautions. 

d. Adjust the audio frequency generator level until 95-percent modulation is indicated 
on the modulation monitor. 

e. Adjust the L MOD DRIVE control for minimum distortion as indicated on the distortion 
analyzer. Record the distortion level and return the L MOD DRIVE control fully 
clockwise. 

f. Adjust the R MOD DRIVE control for minimum distortion as indicated on the distortion 
analyzer. Record the distortion level and return the R MOD DRIVE control fully 
clockwise. 

g. Compare the distortion levels recorded in steps e. and f. Readjust the control with 
the ·lower recorded distortion level for minimum distortion as indicated on the 
distortion analyzer. Leave the remaining control fully clockwise. 

h. Adjust the audio oscillator at 1. 0 kHz to produce 25-percent modulation as indicated 
on the modulation monitor. 

i. Record the input level (V 
0

) indicated on the audio voltmeter in decibels. 

j. Readjust the audio oscillator to 50 Hz and 25-percent modulation. Record the 
input level (V 

1
) indicated on the audio voltmeter-in decibels. 

k. Calculate the audio response in decibels using the following formula: 

Audio Response (dB) = V -V 1 o 

1. Repeat steps c. and d. at frequencies of 100, 400, 5000 , 7l50Q, and 10, 000 Hz. 

m. Repeat steps a. through e. at 50- and 100-percent modulation. 

n . Note that the frequency response does not deviate more than ±1. 0 dB in the 50-Hz 
to 10-kHz range. ' · 

o . Press the PLT OFF and FIL OFF pushbuttons. Set LOW VOLTAGE and HIGH VOLTAGE 
circuit breakers and primary power OFF. Short all high voltage terminals with · 
grounding stick . 

. p. Disconnect all test equipment. Replace all access panels. 

q. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 
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4. 8. 4 PA Efficiency Adjustment . 

a. 

d. 

Press FIL ON and HP ON pushbuttons. 

Adjust the PA TUNE control on the control panel for minimum indication on PLATE 
CURRENT meter. Record this plate current. 

Readjust the PA TUNE control in the direction of maximum antenna or common point · 
current until the PLATE CURRENT meter indication exceeds the recorded plate 
current by 20 milliamperes. 

Press PLT OFF and FIL OFF pushbuttons. 

4. 8. 5 Optional Automatic Power Control Adjustment 

a. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power OFF. 

b. Remove the lower front access panel. Short all high voltage terminals with grounding 
stick. 

c. Connect a multimeter between A2TB2 terminals 16 and 17. 

d. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 
Press FIL ON and LP ON pushbuttons. Set POWER CONTROL AUTO/MANUAL to 
MANUAL. 

e. Adjust the POWER CONTROL RAISE/LOWER until the transmitter output is at the 
customer's normal low power output requirement. 

I WARNING I 
3000 VOLTS is exposed when transmitter is operated with access panels removed. 

DEA TH ON CONTACT may occur if you fail to observe safety precautions. 

f. Adjust A6AlR2 on the APC assembly for a zero indication on the multimeter. 

g. Press the HP ON 'pushbutton. 

h. Adjust the POWER CONTROL RAISE/LOWER until the transmitter output is at the 
customer's normal high power output requirement. 

i. Adjust A6AlR3 on the APC assembly for a 0-millivolt indication on the multimeter. 

j. Adjust SENSE adjustment A6AlR7 to approximately 3/4 full clockwise, to. decrease 
dead zone (carrier null). 

k. Press the PLT OFF and FIL OFF pushbuttons. Set the LOW VOLTAGE and HIGH 
VOLTAGE circuit breakers and primary power OFF. Short high voltage terminals 
with grounding stick. 

1. Disconnect the multimeter. Replace the lower front access panel. 

m. Set LOW VOLTAGE and HIGH VOLTAGE circuit breakers and primary power ON. 
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4. 9 FREQUENCY CHANGE AND FREQUENCY DEPENDENT COMPONENT DATA 

All 820D-2 transmitters are factory adjusted for the specific customer's frequency 
requirements. Frequency change requires test equipment not normally available to broad
cast station technicians or engineers. Do not make any frequency adjustments without consulting your Collins Broadcast Sales Engineer or: 

Collins Commercial Telecommunications Divisions 
Rockwell International 
Broadcast Field Service Dept. 
Dallas, Texas 75207 
Phone: (214) 690-5055 

Figures 4-1 through 4-9 and tables 4-2 through 4-5 provide frequency change and frequency 
dependent component data. This data is required for frequency change and may be required 
for replacement of damaged frequency dependent components. Refer to the output network simplified schematic in figure 4-1 for strap and node identification. 
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Figure 4-1. 820D-2 1-kW AM Transmitter Output Network Simplified Schematic. 
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Figure 4-4. Approximate Settings for Output Network Strap 3 on A1L5 . 
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Figure 4-7 . Approximate Settings for Output Network Strap 6 on A1L7; 

. -4- 15 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

maintenance 

4-16 

~ 
2 
:r 
,Q, 

w 
\,J 
z 
~ 
\{) 

iJi 
~ 

310 - m11mrrmmmmTTTTTTITTTrrrrTTTTmn1TmrmnmmTTTTT11TTTTT1rt-_,_,--__ r_r-r-,-,-,rr,_r_n_m_,_ n 

290-

270-

, I 
II i 

- --r- .. 
-

··- . 

·- -- .. ,._ .. 

.. . \ 
,~-' 

I ; \ • 

. , . . . ' . 
-- -

I I I I ' '!1' llh ' ~ I I ,I I ,· I II li I I I I k I 2-SO- II , . 1 :I ti I II • :"I I I 

I i i j' ,1, lj ii '1 I I' ! i l II I ! I i I 111':; ;::,:i 'i ' I 
I i 1I I ' I JI , I • ! I I I I I j fili . I 

H+tttt-tt+t+tt:1tttt11 ttt+t11-i-H1-,+ 1- hi 11 ·ttt-t-tm!-!++tt-l, -i1-!li-f'i11
1

hl!i: :11, 111i1 -
I I 

I: ! : 
i: , . i 

:i I' I 1 

500 000 700 5CO <;:OO 1000 12.06 1400 ltoOO 

B528 Ob2 RP 

Figure 4-8. Resistance R22 = R
22

c Values. 

?.10 -

190 -

170 -

I; 
r I! 

I I I I I I I I I 

S00 bOO 700 800 900 1000 IUJO 1400 1/oOO 

FIZEQUENCY (KHZ) B 528 D~I RP 

Figure 4-9. Resistance R
33 

Values. 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

maintenance 

Table 4-2. Crystal Part Numbers. 
' 

OPERATING COLLINS OPERATING COLLINS OPERATING COLLINS 
FREQUENCY PART NUMBER FREQUENCY PART NUMBER FREQUENCY PART NUMBER 

540 289-7021-010 960 289-7021-690 · 1380 289-7021-310 
550 289-7021-030 970 289-7021-700 1390 289-7021-320 
560 289-7021-050 980 289-7021-710 1400 289-7021-330 
570 289-7021-070 990 289-7021-720 1410 289-7021-340 
580 289-7021-090 1000 289-7021-730 1420 289-7021-350 
590 289-7021-110 1010 289-7021-740 1430 289-7021-360 
600 289-7021-130 1020 289-7021-750 1440 289-7021-370 

. 610 289-7021-150 1030 289-7021-760 · 1450 289-7021-380 
620 289-7021-170 1040 289-7021-770 1460 289-7021-390 
630 289-7021- 190 1050 289-7021- 780 1470 289-7021-400 
640 289-7021-210 1060 289-7021-790 1480 289-7021-410 
650 289-7021-230 1070 289-7021-800 1490 289-7021-420 
660 289-7021-250 1080 289-7021-810 1500 289-7021-430 
670 289-7021-270 1090 289-7021-020 1510 ~89-7021-440 
680 289-7021-290 1100 289-7021-030 1520 289-7021-450 
690 289-7021-310 1110 289-7021-040 1530 289-7021-460 
700 289-7021-330 1120 289-7021-050 1540 289-7021-470 
710 289-7021-350 1130 289-702 1-060 1550 289-7021-480 
720 289-7021-370 1140 289-7021-070 1560 289-7021-490 
730 289:...7021-390 1150 289-7021-080 1570 289 -7021-500 
740 289-7021-410 1160 289-7021-090 1580 289-7021-510 
750 289-7021-430 1170 289-7021-100 1590 289-7021-520 
760 289-7021-450 1180 289-7021-110 1600 289-7021-530 
770 289-7021-470 1190 289-7021-120 
780 289 -7021-490 1200 289-7021-130 
790 289-7021-510 1210 289-7021- 140 · 
800 289-7021-530 1220 289-7021-150 
810 289-7021-540 1230 289-7021-160 
820 289-7021-550 1240 289-7021-170 
830 289-7021-560 1250 289-7021-180 
840 289-7021-570 1260 289-7021-190 
850 289-7021-580 1270 . 289-7021-200 
860 289-7021-590 1280 289-7021-210 
870 289-7021-600 1290 289-7021-220 
880 289-7021-610 1300 289-7021-230 
890 289-7021-620 1310 289-7021-240 
900 289-7021-630 1320 289-7021-250 
910 289-7021-640 1330 289- 7021-260 
920 289-7021-650 1340 289-7021-270 
930 289-7021-660 1350 289-7021-280 
940 289-7021-670 1360 289 - 7021-290 
950 289-7021- 680 1370 289-7021-300 
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Table 4-3. Frequency Dependent Capacitor List. 

FREQUENCY . CAPACITOR 
RANGE 

AlC12 AlC13 AlC14 A1C15 AlC16 · A1Cl7 

540 to 620 kHz C A D D D D 

630 to 700 kHz B None D D D D 
' 

710 to 920 kHz' C None E E E E 

930 to 1150 kHz A None F F F F 

1160 to 1380 kHz G None H H H H 

1390 to 1600 kHz None None I I I I 

Note: Capacitor values and part ·no. are as follows: 

A-240 pF, 10 kV, 912:-4126-100 E-3000 pF, 6 kV, 912-4140-170 
B"'.'390 pF, 10 kV, 912-4126-110 F-24Q0 pF, 6 kV, 912-4140-160 
C-430 pF, 10 kV, 912-4126-150 G-180 pF, 10 kV, 912-4126-090 
D-3900 pF, 6 kV, 912-4140-180 H-2000 pF, 6 kV, 912-4140-150 

l-1600 pF, 6 kV, 912-4140-140 

Table 4-4. RF Driver A1A2 Frequency Strapping. 

FREQUENCY STRAPPING CONNECTION 
RANGE (kHz) 

FROM TO 

540 to 550 E5 E6 
E13 E14 

560 to 580 E5 E6 
E7 ES 
E9 El0 
Ell E12 

590 to 600 E7 ES 
E9 ElO 
Ell E12 

610 to 625 E5 E6 
E9 El0 
Ell E12 

635 to 645 E9 El0 
Ell E12 

655 to 67·5 E5 E6 
E7 -

ES 
Ell E12 
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r Table 4-4. RF Driver A1A2 Frequency Strapping (Cont). 

FREQUENCY STRAPPING CONNECTION 
RANGE (kHz) 

FROM TO 

685 to 710 E7 E8 
Ell E12 

720 to 735 E5 E6 
Ell E12 

745 to 780 Ell E12 

790 to 850 E7 E8 
E9 El0 

860 to 890 E5 E6 
E9 El0 

900 to 965 E9 El0 

975 to 1100 E5 E6 
E7 ' E8 

1110 to 1250 E7 EB 

1260 to 1420 E5 E6 

1430 to 1600 None 

Table 4-5. Dual Oscillator Card AlA3 Frequency strapping. 

FREQUENCY STRAPPING CONNECTION 
RANGE (kHz) 

FROM TO 

540 to 720 El E2 
E3 E4 
E5 E6 
E6 E7 
-· . 

730 to 1080 El E2 
E3 E4 
E5 E6 

1090 to 1200 El E4 
E5 E6 

1210 to 1600 El E4 

4-19/4-20 
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Figure 5-7. Optional Remote Control External Connections Schematic Diagram. 
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The 820D- 2 1- kW AM Transmitter overall schematic diagram is folded and inserted in an 
envelope attached inside the back cover. 

Figure 5-8. 820D-2 1-kW AM Transmitte r Overall Schematic Diagra m. 
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Section 6 

Parts List 

6.1 GENERAL 

This section provides parts lists and parts locations for all electrical components of the 
820D-2 transmitter. Figures 6-1 through 6-8 provide general views of the 820D-2 trans
mitter with various access panels removed. The remaining figures with their corresponding parts lists identify all electrical components. These figures and parts lists are in order 
according to assembly reference designation. 

6. 2 ORDERING REPLACEMENT PARTS 

Refer to the information inside the front cover for instructions on how to order replacement parts. 
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Figure 6-1. 820D-2 1-kW AM Transmitter, Front View, 
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Figure 6- 2. 820D- 2 1-kW AM Transmitter, Rear View 
With Access Panel Removed 

parts list 
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Figure 6-3. 820D- 2 1-kW AM Transmitter, Top Front View 
With Access Panel Removed, 
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Figure 6 -4, RF Output Network, 
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Figure 6-5. Low Voltage Power Supply Assembly A2 . 
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Figure 6-6. Control Circuits Assembly A3. 
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Figure 6-7. High Voltage Power Supply A5. 
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Figure 6 -8. Oscillator Card A1A3. 
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parts list 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: Al - TUBE COMPARTMENT 

AlAl Audio Ori ver Circuit Board 627-6621-001 
A1A2 RF Driver Circuit Board 627-6637-001 
AlA3 Oscillator Circuit Board 627-6608-001 
AlA4 Meter/Feedback Circuit 627-6568-001 

Board 
Bl Blower 009-0209-000 
Cl Capacitor O.Oluf 1. 6 KV 913-3522-000 
C2 Same As Cl 
C3 Capacitor 1000 PF 5 KV 913-0101-000 
C4 Capacitor 25 PF 10 KV 913- 5113-020 
cs Capacitor 1000 PF 500 V 913-1292-000 
C6 Same As C3 

-
C7 Same As Cl 
CB Same As Cl 
C9 Same As cs 
ClO Capacitor 750 PF 10 KV 912-4126-1 30 
Cll Capacitor 500 PF Vacuum · 919-0129-000 

Variable 
Cl2 Determined by Frequency 
Cl3 Determined_by Frequency 
Cl4 Determined by Frequency 
Cl 5 Determined by Frequency 
Cl6 Determined by Frequency 

C17 Determined by Frequency 
C18 Capacitor 330 PF 500 V 912-2852-000 
Cl9 Same As Cl8 

C20 
THROUGH Same as cs 
C27 
C28 Same As Cl 
C29 Same As Cl 
C30 Same As G3 
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COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

C31 Same as Cl 

C32 Same As Cl 
C33 Same as C3 
C34 Same As C3 
C35 Same As C3 
C36 Capacitor 0. 1 µf 600 V 241-0006-000 
C37 
THROUGH Same As C37 

C43 
C44 Capacitor 1000 PF 2000 V 913-3120-020 
C45 Capacitor 1500 PF 500 V 912-2741-000 
C46 Not Used 
C47 Capacitor Var 13-320 PF 922-1400-000 
CRl · Diode 1N4003 353-6442-030 
CR2 Same As CRl 
Jl Connector Output 357-9385-000 
J2 Connector Mod Mon 357-9112-000 
J3 Connector Freq Mon 356-9112-000 
Kl Relay 970-2437-080 
K2 Same As Kl 
Ll Inductor ¾, 10 MHY 240-2720-010 
L2 Inductor 2.5 MHY 571-0460-100 
L3 Same As L2 

L4 Inductor 120 µHY 980-0048-000 
LS Inductor 22 µHY 980-0133-000 
L6 Inductor 82 µHY 980-0047-000 
L7 Inductor 15 µHY 980-0132-000 
L8 Inductor 17 MHY 549-5099-004 
Rl Resistor 47 2 W 745-5596-000 
R2 Resistor 2 K 25 W 710-4777-000 
R3 Same As R2 

R4 Resistor 47 2 W 745-5596-000 
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COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

RS Same As R4 
R6 Same As R4 
R7 Resi star Var 50 75 W 735-0363-100 
RB Same As R7 
R9 Resistor 1 14 W 710-5076-010 
RlO Res istor 2.5 K 55 W 710-3374-000 
Rll Resistor 10 3 W 747-5320-000 
Rl 2 Resistor 82 K 210 W 746-6837-000 
Rl3 Res i star Var 5 K 2 W 380-5793-000 
Rl4 Same As Rl3 
Rl 5 Resistor Var 10 K 2 W 380-5782-000 
Rl6 Same As Rl 5 
Rl 7 Same As R15 
Sl Switch 260-0025-000 
Tl Transformer, Filament 662-0361-010 
T2 Same As Tl 
TB1-A Terminal Board 367-4200-000 
TBl-8 Same As TB 1-·A 
TB2 · Terminal Board 367-4030-000 
Vl Tube 5-500 A 257-0600-020 
V2 Same As Vl 
V3 Same As Vl 
V4 Same As Vl 
XVl Socket Tube 220-1016-000 
XV2 Same As XVl 
XV3 Same As XVl 
XV4 -- Same As XVl 
YVl Chimney, Tube SK 406 192-1024-000 
YV2 Same As YVl 
YV3 Same As YVl 
YV4 Same As YVl 

Clip, Tube 192-1006-010 
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COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

Zl Parasitic Suppressor 762-8820-001 
Z2 Parasitic Suppressor 762-8820-001 
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COLLINS 

SYMBOL DESCRIPTION . PART NUMBER 

RF OUTPUT NETWORK FREQUENCY DETERMINING PARTS 

Capacitor 430 PF 10 KV 912-4126-150 

Capacitor . 390 PF 10 KV 912-4126-110 
*Cl2/13 

Capacitor 240 PF l O KV 912-4126-100 
Capacitor 180 PF 10 KV 912-4126-090 
Capacitor 3900 PF 6 KV 912-4140-180 
Capacitor 3000 PF 6 KV 912-4140-170 

*Cl4/Cl5 
Capacitor 2400 PF 6 KV 912-4140-160 

*C16/C17 
Capacitor 2000 PF 6 KV 912-4140-150 
Capacitor 1600 PF 6 KV 912-4140-140 

* Select values from Table l . below. 

TABLE 1. OUTPUT NETWORK CAPACITOR VALUES 
\ 

FREQUENCY Cl2 Cl3 Cl4 Cl 5 Cl6 Cl7 

390 or 
540-700 430 PF 240 PF 3900 PF 3900 PF 3900 PF 3900 PF 

710-920 430 PF NONE 3000 PF 3000 PF 3000 PF 3000 PF 

930-1150 240 PF NONE 2400 PF 2400 PF 2400 PF 2400 PF 

1160-1380 180 PF NONE 2000 PF 2000 PF 2000 PF 2000 PF 

1390-1600 · NONE NONE 1600 PF 1600 PF 1600 PF 1600 PF 
.. . 

6-14 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 

I ) 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L6 

()() ()() 

LB 

DO 
A6A2 

AUTOMATIC POWER 

(O PTIONAL ) 

l7 

CONTROL 

L~ 

I 

C21 C20 

!1 

L4 

I 

Cll 0 

Figure 6-9. RF (Tube (Sheet 1 jf Compa,rtment Al 
. 3). 

parts list 

() 
0 

"' ..., 

6 -15/6-16 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

~ 

M 
~o 0 O'GD-. 

' 

xv, 0 XV2 C 4 7 

\.. [:][:] \.. 

~ 0p 
0 A1A2 

R . F . DRIVER 
ASSY 627 - 8637- 001 

0 ~ ... , 
O SC I LLATOR 

ASSY 627- 6608-001 

oE)o oE)o iJ 81 

JJ 

oE)o oE)o C26 C9 

0 0 
~C44 

0 0 
cs C27 

parts list 

I -

/ ' /' 

XVJ EQ-o~ XV4 

\.. 8 8 
~ ~ 

~ 

00 
C45 C46 

I 

A1A1 
J.UDIO DRIVER 

ASS Y 627- 6621- 001 

A1A5../ 

i 

M OD DRIVER 
A N D BALANCE 

ASSY 
627- 9726-001 

oE)o oE)o 

oE)o oE)o 

I 
! 

Figure 6-9. RF (Tube) Compartment Al 
(Sheet 2 of 3) . 

0R15 

0R16 

0R14 

0R13 

6-17/ 6-18 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Vl V2 V3 

parts list 
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SYMBOL 

ASSEMBLY: 
Cl 

C2 
C3 

C4 
C5 

C6 
Cl 

C8 
C9 

ClO 
Cll 
Cl2 
Cl3 
Cl4 
Cl 5 

Cl6 

Cl? 
CRl 

Kl 
Ql 
Q2 
Q3 
Q4 
Rl 

R2 
R3 

R4 
R5 
R6 
R6 
R7 

DESCRIPTION 

AlAl - AUDIO DRIVER CARD 
Capacitor 

Capacitor 
Same As Cl 
Same as C2 
Capacitor 
Same As Cl 
Same As Cl 
Same As CS 
Capacitor 

Same As C9 
Capacitor 
Capacitor 
Capacitor 
Same As Cl3 
Same As Cl 2 
Same As C2 
Same As C2 
Diode 
Relay 
Transistor 
Same As Ql 
Transistor 
Same As Q3 
Resistor 

Same As Rl 
Same As Rl 
Same As Rl 
Resistor 

Resistor (250W Operation) 
Resistor (S00W Operation) 
Same As R6 

parts list 

COLLINS 

PART NUMBER 

20000µf 500 V 912-2747-000 
2.2µf 25 V 913-3812-000, 

.. 

25µf 50 V 184-8677-000 

120 PF 500 V 912-2822-000 

2µf 600 V 951-1071 -000 
.33µf 600 V 951-1066-000 
3µf 200 V 951-1045-000 

l N4003 353-6442-030 

970-2420-040 
2N3053 352-0613-010 

2N3585 352-0711-030 

180 1/4 W 745-0722-000 

330 1/4 W 745-0731-000 
160 1/4 W 745-0720-000 
100 1/4 W 745-0712-000 
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parts list 

COLLI NS 

SYMBOL DESCRIPTION PART NUMBER 
&60 

R8 Resistor (250W Operation) ...,-1(" 1/4 W 745-0748-000 
R8 Resistor (500W Operation) 1.8 K 1/4 W 745-0757-000 

R9 Not Used 

RlO Resistor 10 K 1/4 W 745-0785-000 

Rll Not Used 
Rl2 Same As RlO 
Rl3 Resistor 1.2 K 1/4 W 745-0752-000 
Rl4 Resistor 2.2 K 1/4 W 745-0761-000 
Rl 5 Resistor 47 K 1/4 W 745-0809-000 

Rl6 Same As Rl4 

Rl7 Same As Rl5 

Rl8 Same As Rl3 

Rl9 Resistor 120 1/4 W 745-0716-000 

R20 Same As Rl9 
R21 Resistor 3.9 K l/4 W 745-0770-000 
R22 Not Used 
R23 Resistor 4. 7 K 1/4 W 745-0773-000 

R24 Resistor 270 K 1/2 W 745-1454-000 
R25 Resistor 510 l/2 W 745-1864-420 

R26 Same As R21 
R27 Not Used .. 

R28 Same As R23 

R29 Same As R24 

R30 Same As R25 

R31 Resistor 15 K 2 W 745-5701-000 
R32 Same As R31 

R33 Resistor l 00 K l W 745-3436-000 

R34 Resistor 47 l w 745-3296-000 

R35 Resistor 2.7 K l W 745-3370-000 

R36 Same As R33 

R37 Same As R34 

Tl Transformer, Audio Input 667-0187-030 
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COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

TBl Terminal Board 367-0812-140 
TB2 Terminal Board 367-0812-100 
XKl Socket, Relay 220-0027-010 
XQ3 Socket, Transistor 220-0965-020 
XQ4 Same As XQ3 

I 
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Figure 6-10. Audio Driver Assembly 
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parts 1 i st 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A1A2 - RF DRIVER CARD 

Cl Capacitor 0. lµf 500 V 913-3681-000 
C2 
THROUGH Same As Cl 

C9 
ClO Capacitor 1 .Oµf 200 V 933-1059-050 
Cll Capacitor 200 PF 1000 V 912-4143-020 
Cl2 Capacitor 200 PF 1 KV 912-4143-030 
Cl3 Capacitor 390 PF l KV 912-4143-050 
Cl4 Capacitor 820 PF l KV 912-4143-010 
Cl 5 Capacitor 1500 PF l KV 912-4143-170 
Cl6 Same as Cl5 
Cl? Not Used 
Cl8 Capacitor 5600 PF 500 V 912-2717-000 
Cl9 Capacitor 10,000 PF 500 V 912-3068-000 
C20 Capacitor 1000 PF 500 V 912-3001-000 
C21 Not Used 
C22 Same As ClO 
C23 Capacitor 300 PF 500 V 912-2849-000 
CRl Diode 1N914 353-2906-000 
CR2 Same As CRl 
CR3 Same As CRl 
CR4 Same As CRl 
CR5 Diode 1N5615 353-6496-020 
Jl Connector 372-2425-010 - . 
J2 Same As Jl 
Ll Inductor l 50µHY 240-0760-000 
L2 Inductor 10 MHY 240-2720-010 
Ql Transistor 2N2102 352-0646-010 I 
Q2 Same As Ql 
Q3 Transistor 2N5039 352-0749-040 
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COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

Rl Resistor l K 1/4 W 745-0749-000 
R2 Resistor 10 1/2 W 745-1268-000 
R3 Resi star 2.2 K 1/4 W 745-0761-000 
R4 · Resistor 3.9 K 1/4 W 7 45-0770-000 
RS Same As Rl 
R6 Same As R2 
R7 Same As R2 
RB Resistor 10 l W 745-3268-000 
R9 Resistor 47 l W 745-3296-000 
RlO Resistor 270 2 W 745-5628-000 
Rll Resistor 18 2 W 745-5579-000 
Rl2 Same As RlO 
Rl3 Resistor 22 2 W 745-5582-000 
Rl4 Resistor 0.5 l O W 747-8587-000 
Rl 5 Res i star 220 l W 745-3324-000 
Rl6 Same As RB 
Rl7 Res is tor 100 2 W 745-5610-000 
Rl8 Resistor 0.68 

-
6.5 W 747-5555-000 

Tl Transformer RF Coupling 758-0328-002 
T2 Transformer RF Driver 771-9118-001 
TBl-A Board Terminal 367-0812-040 
TBl-B Board Terminal 367-0812-070 
XQ3 Socket, Transistor 220-0968-010 
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COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A1A3 - OSCILLATOR CARD 

Cl Capacitor Var 1-60 PF 922-0609-000 
C2 Not Used 

C3 Capacitor 15 PF 500 V 916-0671-000 
C4 Capacitor 2200 PF 500 V 913-3011-000 
C5 Capacitor 510 PF 500 V 912-2980-000 
C6 Same As C5 

Cl Capacitor .Olµf 500 V 913-3013-000 
C8 Capacitor 100 PF 500 V 912-2816-000 
C9 Same As Cl 
ClO Not Used 
Cll Same As C3 

Cl2 Same As C4 

Cl 3 Same As C5 
Cl4 Same As C5 
Cl 5 Same As Cl 

Cl6 Same As C8 
Cl 7 Same As CB 

Cl 8 Same As C8 
Cl9 Same As C4 

C20 Same As C4 
C21 Capacitor 0. lµf 25 V 913-3806-000 
C22 Same As C21 

C23 Capacitor 33 PF 500 V 91 2-2780-000 
C24 Capacitor 10 PF 500 V 912-2754-000 
C25 Same As C24 

Ll Inductor 10 MHY 240-0844-000 

L2 Same As L l 

Ql Transistor 2N3564 352-0631-010 
Q2 Same As Ql 
Q3 Same As Ql 
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parts 1 i.s;t 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

R1 Resistor 22 K 1/4 W 745-0797-000 
R2 Resistor 6.8 K 1/4 W 745-0779-000 

· R3 Resistor 10 K 1/4 W 745-0785-000 
R4 Resistor 1.2 K 1/2 W 745-1356-000 
R5 Resistor 5.6 K 1/4 W 745-0776-000 
R6 Same As Rl 
R7 Same As R2 
R8 Same As R3 
R9 Same As R4 
RlO Same As RS 
Rll Resistor 39 K 1/4 W 745-0806-000 
Rl 2 Same As R3 
Rl 3 Same As R3 
R14 Resistor 2.2 K 1/4 W 745-0761-000 
Rl 5 Same As Rl4 
Rl6 Resistor 330 6.5 W 747-5525-000 
Rl7 Resistor Var 10 K 380-3761-070 
Rl8 Same As RS 
Sl Switch 266-7511-010 
Ul Integrated Circuit SN7473N 351-7640-010 
U2 Jntegrated Circuit SN74121N 351-7645-010 
VR1 Zener Diode 1N4742A 353-6481-290 
VR2 Same As VRl 
VR3 Zener Diode IN4733A 353-6481-110 
XYl Socket, Crystal 220-1121-000 
XY2 Same As XYl · 
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Figure 6 - 12. Oscillator Assembly A1A3. 
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SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: AlA4 - METER/FEEDBACK CARD 

Cl Capacitor 100 PF 500 V 912-2816-000 
C2 
THROUGH Same As Cl 
C16 
C17 Capacitor 0. lµf 500 V 913-3681-000 
Cl 8 Same As C17 
C19 Same As Cl7 
C20 Same As C17 
C21 Capacitor 1 OOOµf 50 V 183-1282-140 
Rl Resistor 820 K 1 W 745-3475-000 
R2 

THROUGH . Same As Rl 
R16 
R17 Resistor 1% 200 K 2 W 705-1493-050 
R18 
THROUGH Same As R17 
R26 
R27 Resistor 10 K 2 W 745-5694-000 
R28 Resistor 12 6.5 W 747-5422-000 
R29 Same As R28 
R30 Resistor 1 K 1/2 W 745-1352-000 
VRl Zener Diode 1 N967A 353-3236-000 
VR2 Zener Diode 1N4740A 353-6481-250 

- . 
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parts list 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A2 - LOW VOLTAGE POWER SUPPLY 

Cl Capacitor .OSµf 500 V 913-3153-000 
C2 Capacitor 140µf 450 V l 83-1278-530 
C3 Same As C2 
C4 Capacitor 200µf 350 V 184-2540-000 
cs Same As Cl 
C6 Capacitor 750µf 200 V 183-1297-060 
Cl Capacitor 3900µf 50 V 183-1278-370 
C8 Capacitor lOOµf 50 V 183-1281-080 
C9 Same As C7 
ClO Capacitor O. lµf 200 V 913-3681-000 
Cll Not Used 

Cl2 Same As ClO 
CRl Diode 5PF30 353-3655-020 
CR2 Diode 6RS21SA15D15 353-0418-010 
CR3 Diode · 5CBR8 353-0420-060 
CR4 Diode 6RS20APSB2 353-6504-010 
CR5 Diode 1N4384 353-6467-020 
CR6 Diode 1 Nll 84 353-6023-000 
CR? Same As CR6 

.. 
CR8 Same As CR6 

CR9 Same As CR6 

CRlO Diode 1N5552 353-3718-060 
CRll Same As CRlO 
CRl 2 Sa!fle As CRlO 
CR13 Same As CRlO 
El Standoff Insulator 190-0025-000 
E2 Same As El 
E3 Termi na 1 306-0976-000 
E4 
THROUGH Same As E3 
E39 
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parts list 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

Fl Fuse 3ASB ~ 264-0306-000 
Ll Inductor 8 HY@7.fo'5' IIAA 1X- 668-0155-020 
L2 Inductor 10 HY 

\ 0 V it )h.;; &,Oc F 
668-0156-010 

Ql Transistor 2N3054 352-0581-010 
Q2 Transistor 2N3772 352-0690-020 
Rl Resistor 180 2. W 745-5621-000 
R2 Same As Rl 
R3 Resistor 5.6 K 55 W 747-2762-000 
R4 Resi stor 15 K 25 W 710-3139-470 
RS Resistor 1.5K 11 W 746-6161-000 
R6 Resistor 1% 750 K 2 W 705-1493-020 
R7 Resistor l . 54 K 1/2 W 705-7105-000 
RB Resistor 3 K 210 W 746-6811-000 
R9 Resistor 47 2 W 745-5596-000 
RlO Resistor 1% 150 K 1/2 W 705-7272-000 
Rll Same As R7 
R12 Resistor 10 3 W 747-5320-000 
R13 Resistor 4 100 W 710-5076-060 
R14 Resistor 330 6.5 W 747-5525-000 
Rl5 Resistor 0. 12 3 W 747-5117-000 
Rl6 Resistor 150 1/2 W 745-1317-000 
Rl7 Resistor 1% 28.7 K 1/2 W 705-7166-000 
Rl8 Same As Rl2 
Rl9 Not Used 
R20 Resistor 1% 200 K 2 W 705-7314-000 
R21 Resistor 1% 3.01 K 1/2 W 705-7119-000 
S7 Switch, Interlock 627-9743-002 
S3 Same As S7 
Tl Transformer, Screen Pwr Supply 662-0316-020 
T2 Transformer, Bias Pwr Supply 662-0348-020 
T3 Transformer, Control Pwr Suppl y 662-0290-020 
TBl Terminal Board 367-4200-000 
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parts list 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

TB2 Tenninal Board 367-0131-000 

VRl Zener Diode 1N2842B 353-1447-000 

VR2 Zener Diode 1N2844B 353-1443-000 

VR3 Zener Di ode l N2989B 353-1369-000 

XFl Socket, Fuse 265-1265-010 

XQl Socket, Transistor 220-0968-020 

XQ2 Socket, Transistor 220'-0966-010 

.. 

. . . 
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parts list 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A3 - CONTROL CIRCUITS 

A3Al Control Circuit Board 627-6564-001 
CRl Diode 1N4003 353-6442-030 
CR2 Same As CRl 
CR3 Same As CRl 
CR4 Same As CRl 
CRS Diode HV Rectifier 353-0413-010 
CR6 Same As CR5 
CR? Same A's CR5 
CR8 Same As CR5 
Kl Relay, Blower 970-2426-070 
K2 Relay, Filament 970-2426-070 
K3 Relay, HV Contactor 401-0015-010 
TBl Terminal Board 367-4200-000 
TB2A Terminal Board 367-0124-000 
TB2B Same As TB2A 
TB3 Terminal Board 367-5120-000 
TB4 Same As TBl 
TBS Terminal Board 367-4040-000 
TB6 Terminal Board 306-0778-000 

\ 
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parts list 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A3Al - CONTROL CIRCUIT BOARD 

Cl Capacitor lOOµf 50 V 183-1281-080 
C2 Capacitor O, l\.lf 25 V 913-3806-000 
C3 Same As Cl 
C4 Same As C2 
C5 Same As C2 
C6 Same As Cl 
C7 
THROUGH Same As C2 
Cl O 
Cll Capacitor lOOOµf 50 V 183-1282-140 
CRl Diode 1N4003 353-6442-030 
CR2 
THROUGH Same As CRl 
CR8 

CR9 Diode 1Nl202A 353-1889-000 
CRlO Same As CR9 
Kl Relay, PA Overload 970-0002-030 
K2 Relay, Mod Overload 970-0002-030 
K3 Relay, Overload Lockout 970-0002-030 
Ql Transistor 2N3053 352-0613-010 
Q2 Same As Ql 
Q3 SCR C6F 353-6468-010 
Q4 Same As Ql 

Q5 Same As Q3 
.. 

Q6 Same As Q3 

07 SCR 2Nl 771A 353-1989-000 
Q8 Same As Q7 
Rl Resistor 47 1/2 W 745-1296-000 
R2 Resistor 2.2 K 1/2 W 745-1366-000 
R3 Resistor 1 K 1/2 W 745-1352-000 
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parts list 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

R4 Resistor 470 1/2 W 745-1338-000 
R5 Same As R4 
R6 Res i s tor Var 500 380-3761-180 
R7 Resistor 270 1/2 W 745-1328-000 
R8 Same As Rl 
R9 Same As R2 
RlO Same As R3 

Rll Same As R4 
Rl2 Same As R4 
Rl3 Same As R6 
Rl4 Same As R7 
Rl 5 Resistor 10 1/2 W 745-1268-000 
Rl6 Resistor 27 1/2 W 745-1286-000 
Rl7 Same As R3 
Rl8 Same As R2 
Rl9 Same As R4 
R20 Resistor 47 K 1/2 W 745-1422-000 
R21 Same As R20 

' 
R22 Same As R4 
R23 Resistor 4.7 K 1/2 W 745-1380-000 
R24 Resistor 100 l /2 W 745-1310-000 
R25 Same As R4 
R26 Same As R23 
R27 Same As R24 
R28 Same As R3 
R29 Same As R3 

R30 Resistor 1 K 3 W 745-3352-000 
, R31 Same As R30 

R32 Same As R3 
R33 Resistor 1 K 1/2 W 745-1352-000 
R34 
THROUGH Same As R24 
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parts list 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

R37 

V Rl Zener Diode 1N4733A 353-6481-110 
VR2 Same As VRl 
VR3 Same As VRl 
XKl Socket, Relay 220-1582-010 
XK2 Same As XKl 
XK3 Same As XKl 

- . 
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parts list 
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Figure 6-16. Control Circuit Board Assembly A3Al. 
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parts list 

COLLINS 
SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A4 - CONTROL PANEL 

Cl Capacitor .Olµf 500 V 913-3013-000 
C2 Same As Cl 
C3 Same As Cl 
CBl Circuit Breaker L.V. 6 Amps 260-4052-040 
CB2 Circuit Breaker H.V. 50 Amps 260-4052-020 
0S1 Lamp 262-0179-010 
0S2 
THROUGH Same As DSl 
DS7 
Fl Fuse 2.0 ASB 264-1172-000 
F2 Fuse 0.5 ASB 264-1164-000 
P3 Same As Fl 

F4 Same As Fl 
F5 Fuse 1.0 ASB 264-1168-000 
Ml Meter, Plate Voltage 458-0783-110 
M2 Meter, Plate Current 458-0783-190 
M3 Meter, Test 458-0783-050 
Sl Switch, Filament Off 266-7509-010 
S2 Switch, Filament On 266-7509-010 
S3 Switch, Plate Off 266-7509-010 
S4 Switch, Low Power Plate 266-7509-010 
S5 Switch , High Power Plate 266-7509-010 
S6 Switch, Overload Indicator Reset 266-7509-010 
S7 Switch, Interlock 260-0025-000 
S8 Same As S7 
S9 Switch, Power Adjust 37 5-0199-010 
SlO Switcn, Power Control 375-0199-020 
S11 Switch, Test Meter 295-2673-120 
XFl Fuse Holder 265-1241-090 

' 
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parts list 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

XF2 

THROUGH Same As XFl 

XF'5 

. 

•. 
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SYMBOL DESCRIPTION 

ASSEMBLY: AS - CABINET FLOOR 

Cl 
C2 

Ll 

L2 
Tl 
T2 
A5Bl 
A5Cl 
A5C2 
A5C3 
A5Rl 
A5R2 

A5R3 
A5R4 

Capacitor 
Capacitor 

Inductor Filter 
Inductor Mod 
Transformer Plt 

20µf 
lµf 

l 0 HY 

50 HY 

4 KV 

4 KV 

Transformer Mod - 5Dl()S.,, JODOO tfi' -
Motor, Power Control 
Capacitor 
Same As A5Cl 
Same As A5Cl 
Resistor 
Same As A5Rl . 
Same As A5Rl 
Rheostat, Power Control 

,,,- E.k Gtl-0 tvt~Wl€e~ !,0#-S 
-f-irx- e11t.J:r:; ;;µ,rJ :r+-
o, i3 ,id/,4 ,f;a -10/lfh, Ip~ 

O.lµf 600 V 

100 2 W 

700 300 W 

parts list 

COLLINS 

PART NUMBER 

930-0774-030 
930-0333-000 
678-0625-000 
678-0591-000 
662-0285-010 

- . 667-0497-020 .__ 
230-0517-000 
913-3234-000 

745-5610-000 

735-5200-010 

-1:.ev#'I 

1--z--s t1--z40,LJ. er (tl(__J) .JL:J (-zc+-~) 
t..f-~ ?'sdfcf.t,. l -:/~wJl,.@ ~,/ JLV7) 

i'lldY pnfflaJ.1-( tl{,tp_(afltU- tW~A D(.,, 

dJt(wi~ ~b1- o'-/fq-o~o 
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parts list 

C2 

B1 

R2 

R3 . 
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Figure 6- 18. Cabinet Floor A5. 
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parts 1 is t 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A6 - AUTOMATIC POWER CONTROL 

A6Al Board Assy - Servo Amp 627-6653-001 

A6A2 Power Sensor Assembly 771-9207-001 

Tl Transformer, Power 662-0057-000 
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parts list 
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Figure 6-19 . Automatic Power Control Servo Board Assembly A6Al. 
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parts list 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A6Al - AUTOMATIC POWER CONTROL CARD 

Cl Capacitor l OOOµf 50 V 183-1282-140 
CZ Capacitor O. lµf 913-3806-000 

C3 Same As CZ 
C4 Capacitor lOOµf l O V 184-9086-210 
CRl Diode 1 N4003 353-6442-030 
CR2 
THROUGH Same as CRl 

CRll 
Kl Relay 970-0002-030 
K2 Same As Kl 
K3 Relay 970-2420-040 
K4 Relay 970-0004-030 
Ql Transistor 2N3053 352-0613-010 
Q2 Same As Ql 
Rl Resistor 10 K 1/4 W 745-0785-000 
R2 Resistor, Var 5 K 10 Turn 381-1721-060 
R3 Same As R2 
R4 Resistor 560 2 W 745-5642-000 
R5 Resistor 470 2 W 745-5638-000 
R6 Resi star 12 K 1/4 W 745-0788-000 
R7 Resistor, Var 500 376-0254-030 
RS Resistor 47 1/4 W 745-0701-000 
R9 Resistor 5.6 K 1/4 W 745-0775-000 
RlO Resistor 220 1/2 W 745-1324-000 

-
Rll Same As RlO 
Ul Integrated Circuit UA710C 351-7189-010 
U2 Same As Ul 
VRl Zener Diode 1 N4728A 353-6481-010 
VR2 Same As VRl 
VR3 Zener Diode 1N4744A 353-6481-330 
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parts list 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

VR4 Zener Diode 1N4734A 353-6481-130 
VR5 Zener Diode 1N4742A 353-6481-290 
XKl Socket, Relay 220-1582-010 
XK2 Same As XKl 

XK3 Socket, Relay 220-0027-010 
XK4 Socket, Relay 220-1518-000 
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DETAIL A 

ROTATED 180° 

SEE 

DETAIL A 

_ MWl00-0280-1 

Figure 6-20. Power Control Sensor A6A2. 

parts l ist 
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parts list 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY : A6A2 - POWER CONTROL SENSOR 

Cl Capacitor l 000 PF 500 V 912-3001 -000 
CZ Same As Cl 
C3 Capacitor l80µf 25 V 184-8664-000 
CRl Diode 1N914 353-2906-000 
CR2 Same As CRl 
Rl Res i star 22 15 W 712-0011-000 
R2 Resistor 5600 l /2 W 745-1384-000 
R3 Resistor 15 K 1/2 W 745-1401-000 
R4 Resistor 22 K 1/2 W 745-1408-000 

' 

6-62 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

parts list 

COLLINS 

SYMBOL DESCRIPTION PART NUMBER 

ASSEMBLY: A7 - REMOTE CONTROL INTERFACE 

CRl Diode 1N4006 353-6442-000 

Kl Relay, Filament Off 970-2454-270 

K2 Relay, Filament On 970-2454-270 

K3 Relay, Plate Off 970-24 54-270 

K4 Relay, LP On 970-2454-270 

K5 Relay, HP On 970-2454-270 

K6 Relay, Fail Safe 970-2454-270 

K7 Relay, Raise 970-2454-270 

K8 Re 1 ay, Lower 970-2454-270 

Rl Resistor 390 2 W 745-5635-000 

R2 Resistor 680 2 W 745-5645-000 

TB-1 Terminal Board 367-0020-000 

XKl Socket, Relay 220-1399-010 
, 

XK2 
THROUGH Same As XKl 

XK8 
Contacts, Relay Socket 304-0019-000 
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KBB43 SINGLE CENTRIFUGAL BLOWERS 

KBB43 

STANDARD FEATURES 
Baked Powder Finish 
3 20 CF M Capacity 
Full performance in any mounting position 
Rugged construction 
UVCSA precision ball-bearing motors 
12" {304.8mm] (minimum) power and 

ground leads 

ACCESSORIES AND OPTIONS* 
• Airflow Switch 
• Other voltages and frequencies 
■ Special external paint finishes 
■ Special line cords or connectors 

*See opposite side for more information. 

APPROXTMATE WEIGHT 
9 lbs. [4.1 kg] 

IHOW TO ORDER 
Specify model number. For 230 VAC 
operation, add a 2 after the K. Example: 
K2BB43. 

For assistance in model selection, refer to 
the Blower and Fan Selection Guide.~. 
contact KOOLTRONIC, or use one of 
our design aid software programs, avail
able FREE. 

CALL 1-800-321-KOOL (5665) 
or FAX 609-466-1114 

POPULAR MODELS ARE 
STOCKED AND READY TO SHIP 

7.31~ 185.7mm] 

3.44 
[87.4mm) 

8.25 
[209.6mm] 

(REF.) 

7.63 
[193.8mm) 

4.50 
(114.3mm] 

For motor on opposite side, consult KOOLTRONIC. 
Dimensions, inches [metric], 
are for reference only and are subject to change. 

TECHNICAL DATA *" 

Model 

KBB43 

CFM@ 
O" S.P. 

320 

Cutoff 
S.P. 

2.00 

'* 11 SV, 60 Hz. operation 

PERFORllfANCE CHART 

~ 2.0 
:, 

"' "' 

I I 
" I -UJ 

~ 
0.. 
u 1.0 

§ 
"' .2 

0 20 

l\llll43 

-
I 

,_ --

100 

,._ 

" ' I 

I I ~ 

200 
AIRFLOW C.l'.M. 

' 300 400 

ffff KODLTRDNIC 

RPM 
Nominal 

3300 

COOJ./MJ EXCELi.ENCE FOR ELECTRONICS 

5.13 
(130.3mm) 

4.63-
Ll 17.6mm] 

3~s , Ws 

4.00 ~ 
[JOl.6mm1 

7.69 
[195.3mm) 

[5.5mm] 
DIA. 

8.25 -----...i 
[209.6mm] 

(R£f.) 

Amps 
Run. L.R. 

1.6 3.1 

Watts 

180 

Airflow vs. static pressure curves are 
shown for 60 Hz and 50 Hz (broken line) 
inputs. Static pressure is in inches of water. 

Kooltronic, Inc., 30 Pennington-Hopewell Road, P.O. Box 240, Pennington. NJ 08534-0240 
kbb43.qxd 

7/18/00 
Tel: (609) 466-34()0 Fmi.: (609) 466-111 4 fntcmct: www.kooltronic.com E-Mail: tcchscr1::@kooltronic.com 
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DESCRIPTION 
KOOLTRONIC Single Centrifugal Blowers are designed for performance against low to moderate static pressures. They are available in seven sizes and 
capacities. Easily installed, they can be mounted in any orientation for maximum cooling efficiency. 

These popular blowers are a low cost alternative for a multitude of applications. They are the workhorses of electronics cooling and are 

widely used in other non-electronic applications. 

STANDARD FEATURES 
RUGGED CONSTRUCTION: Precision-engineered heavy-gauge steel construction insures blowers stand up under tough applications. 

BAKED POWDER FINISH: Durable, baked-on gray powder finish is standard. Other finishes are available. 

PRECISION BALL-BEARING MOTORS: All motors, whether permanent split capacitor or shaded pole, are UL/CSA Recognized and include 
automatic-reset thermal overload protection. Designed for low temperature rise, KOOLTRONIC motors are also cooled by the blowers' intake air, for 
maximum motor life. All motors meet Federal Specification CC-M-1807 A, and include double-sealed or double-shielded precision ball bearings, which 
meet Federal Specification FF-B-171A. Special permanent lubricants perform over a broad temperature range: -20°F (-28.9"C) to 250°F (121.1°C). 
Consult KOOLTRONIC for motors designed to meet military or extreme environmental specifications. 

POWER: 115 VAC or 230 VAC, 50/60 Hz is standard. For multi-phase power, other voltages and frequencies or brushless DC applications, consult 
KOOLTRONlC. 

LEADS: 12" [304.8mm] (minimum) power and ground leads. Special lengths and/or plugs available. 

ACCESSORIES AND OPTIONS* 
AIRFLOW SWITCH: See accompanying literature for more information. 

OTHER VOLTAGES AND FREQUENCIES 

SPECIAL EXTERNAL PAINT FINISHES 

SPECIAL LINE CORDS OR CONNECTORS 

*Contact KOOLTRONIC for information. 

KOOLTRONIC also designs and manufactures a variety of Blowers to meet unique specifications. We invite your inquiries about our 
modification and custom-design capabilities. 

http://www.SteamPoweredRadio.Com
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AIRFLOW SWITCH 
Protects equipment against damage 
caused by loss of cooling airflow, by 
activating an alarm or turning off 
power. The switch can be mounted on 
any suitable surface which allows the 
stainless steel air vane to be placed in 
the critical airstream. This switch is a 
single-pole double-throw type, with 
normally open and normally closed 
contacts. 

The UL rating for the rotary snap action 
switch is 5 amps at 250 volts AC. A 
36" [914.4mm], three wire SJT power 
cord is provided, allowing connection 
to normally open or normally closed 
circuits. 

The choice of air vanes is determined 
by location and orientation in the 
airstream, and the normal operating air 
velocity at the point of installation. 

TECHJ'\'fCAL D,\TA 

-~ff KDOLTRONIC 
COOl/NG EXCELJ.ENCE RJFI ELECTRON/CS 

Refer to the chart consult KOOLTRONIC 
Engineering for assistance. 

For other switch orientations or where 
air velocity cannot be measured by 
conventional means, KOOLTRONIC 
can supply additional individual or sets 
of air vanes to determine the optimum 
size. 

21 ci '. 

y t 
.375 X .187 

(9.5mm x 4.7mm] 
SLOT UTRECTTON 

OFAIRFLOW 

Orientation of Airflow S witch 

Vertical Airstream 

Tap bole fod/8-32 
or drill a .187 [4.7mm] 
DlA.HOLE 

0.75 
[19.lrrx:n] 

.625 [15.9mm] DIA. HOLE 

SJ CXJRD 

WI-ITTE 
COMMON 

~RED 
~ N.C. 

BLACK 
N.O. 

Dimensions, iochcs [metric], arc for 
refurcnee only and ore subject to change. 

Horizontal Airstream 
Arm Vertical 

Dim. Airstrcam Up Airstream Down Arm Horizontal Vane Down 

"L" Vane Increasing Decreasing Increasing Decreasing Increasing Decreasing Increasing Decreasing 

Max. Length Air Air Air Air Air Air Air Air 

Inches Inches Actuate Deactuate Actuate Dcactuate Actuate Deactuate Actuate Deactuate 
Model (metric) (metric) ft/min ft/min ft/min ft/min ft/min ft/min ft/min ft/min 

KV-1 3.38 [85. 9] 2.88 [73.2) 660 590 - - 620 530 630 520 

KV-2 2.75 [69.9) 2.25 [57.2] 840 750 - - 790 670 800 660 

KV-3 2.44 [62.0] 1.94 [49.3] 980 870 - - 860 750 860 770 

KV-4 2.19 [55.6] 1.69 [42.9] 1010 960 640 610 980 870 980 820 

KV-5 I. 94 [ 49.3] 1.44 [36.6) 1180 1130 880 720 1070 930 1050 960 

KV-6 1.56 [39.6) 1.06 (26.9] 1520 1370 1210 1050 1370 1260 1410 1290 

KV-7 1.44 (36.6) 0.94 [23.9] 1670 1520 1380 1290 1570 1430 1600 1430 

KV-8 1.25 [31.8] 0.75 [l 9.1] 2020 1880 1940 1780 2010 1710 2080 1780 

KV-9 1.13 (28.7] 0.63 [16.0] 2360 2180 2350 1930 2340 2060 2510 2150 

Koollronic, In\:., 30 Pennington-Hopewell Ronct, r.o. Box 240, Pennington, N.I 0fl534·0240 
Tel: (609) 466-3400 Fax: (609) 466-1114 Internet: 1,v,vw.kooltronic.com E-Mail: tccbscrv@Jrnol1ronic.com 
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Airflow Switches 

FEATURES 

- 8 air velocity ratings 
- Interchangeable actuating vanes 
- Weight: 4.5 oz (0.13 Kg) 
-SPOT 5 amp 250 VAC 

AIRFLOW SWITCH 
W ITH VANE 

- Mounts on round and flat ducts with single screw 
- Life expectancy- 500,000 Operations 

APPLICATION 

The Rotron model 2C airflow switch is actuated by air 
velocity rather than air pressure. It is designed for easy 
mounting on the outside of an air duct with a small lightweight 
stainless steel vain protruding through a hole in the duct into the 
airstream. A snap action switch is actuated when the velocity 
pressure against the vane moves it in the direction of the air 
flow. As the velocity of the airstream decreases the vane 
moves back towards its original position and the switch 
deactuates. 

The switch can be used as an interlock for on-off purposes or 
as a marginal safety device where the electrical contacts are 
operated at a predetermined minimum flow air. The switch is 
designed for commercial application but has been used 
satisfactorily on certain military projects. Its acceptability on 
military projects is left to the evaluation of the purchaser. 

Ambient temperature range of -40 • C to +85 • C. 

ELECTRICAL RATING 

The contact arrangement of the switch is single pole double 
throw. No other contacts are available. An opening or closing 
contact can therefore be obtained when the switch actuates. 

The UL recognized component rating is 5 amps at 250 volt 
AC. The life expectancy of the contacts at this full load figure is 
500,000 operations. 

DETERMINATOR KIT 

DETERMINATOR KIT 

In order to determine the best sensitivity rating (that is, 
vane type number) of the Rotron model 2C airflow switch 
required for any application, use the Rotron "Determinator 
Kit". The kit consists of a model 2C switch together with a 
complete set of 8 actuating vanes. By interchanging these 
vanes on the switch it is possible to quickly determine which 
vane size has the sensitivity rating required in any particular 
experimental set-up. 

APPLICATION NOTES 

In order to select the proper rating of a velocity operating 
switch, it is necessary to determine the velocity of the air in 
the duct at the point of insertion of the switch. This can be 
done by experiment or calculation. The cubic feet per minute 
(CFM) value of air which passes through the duct is a volume 
figure and should not be confused w ith the ft/min. value which 
is a velocity figure. The relation is: 

CFM = ft / min. 
Area 

Whereby the area is expressed in square feet. Therefore, if 
the CFM delivery of the fan or blower can be estimated 
accurately, the air velocity in the duct at the point of insertion 
can be calculated. 

CONSTRUCTION 

- Switch frame and cover are made of aluminum 
- Actuating arm and lightweight vane are made of stainless 

steel 
- The snap action switch mechanism is housed in a 

phenolic enclosure 
- Solder terminals of silver plated brass 
- The spring material in the switch is stainless steel and the 

remaining contacts are of silver alloy 

Specifications subject to change without notice 

.\METEKe North America United Kingdom Europe Asia Pacific 

AEROSPACE & DEFENSE 
Rotron / Airtechnology Products 

T: +1 845-679-1361 T: +44 (OJ 1932 765822 
F: +1 845-679-1870 F: +44 (0) 1932 761098 

www.ametekaerodefense.com 

T: +49 8145 951767 T: +65 6484 2388 
F: +49 8145 951768 F: +65 6481 6568 

Contact E-mail: milinguiry@ametek.com 
16-05 
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AIRFLOW SWITCH DIMENSIONS 

('-..._______ 
28"MAX. 

t 
DIRECTION OF 

AIRFLOW 

(COVER REMOVED) ..... 
(23.Q) 

.00 
[l.~l 

DRILLING PLAN FOR 
CUSTOMER MOUNTING 

SCREW SOC. HD. 10-32UNF-2A 
(ST. STL.) PACKED W llH SWITCH 

3XTERMINAL 
SOLDER HOLES 

.22 .28 

"-0 .205 :I: .006 
I 

\ ~ 610+.005 
-,u · - .010 

PART EDGES TO 
REMOVE COVER 

.\METEKe 
AEROSPACE & DEFENSE 

Rotton I Alrtechnology Products 

16-06 

l 1 .12±.03 

"I."------ 2.00 :I: .02 
SEE CHART 

2.44 :I: .06 

ITT 
1.53 ± .06 

~ 

CABLE 6USH(NC, HrLQif 
IV R..O:IBl.E SH..ITTfR> t:~ ~ TO ¢.se CJ4.2l 

DETAIL-A 

, CABLE CLAMP. 

/ 

ZINC 
.19TO.62GRIP 
RANGE 

Ir 
I 

~' , ' ~ 
(COVER REMOVED) (COVER REMOVED) 

Specifications subject to change without notice 

North America United Kingdom Europe Asia Pacific 

T:+1 845-679-1361 T: +44 (0) 1932 765822 
F: +1 845-679-1870 F: +44 (0) 1932 761098 

T: +49 6145 951767 T: +65 6484 2388 
F: +49 8145 951768 F: +65 6461 6568 

www.ametekaerodefense.com Contact E-mail: milinguiry@ametek.com 
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-rhru-panel insulators 

·135-50 
135-51 
135-52 

135-40' 
135-42" 
135-44• 
l3W&t . 
11S-47t 

·135-45 
135-48 

135-40.2• 
(' IJMZ.•Z.•• 

·l1$-46-2t 

135.55 

The$e high quality steatite and porcel n insulators have heavily 
faces and ~ furnished with heavy nic el-plated brass hardwar<• 

exposed application~. Types designated 2 have jack to accomm 
son or other standard banana plugs. 

TOTAL P.01 

• l 

. 1 
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SENSE AMPLIFIERS 

MC1710C~.G 1 R.,P {Oto +75°C) 

MC1710f: G,t c-ss to +12s 0 c) 

... the MCl 710 and MCl 710C are identical circuits 
specified over different temperature ranges. These devices 
are differential voltage comparators for use in level detec
tion, low-level sensing, and memory applications. Features: 

.. Differential Input Characteristics: 
Input Offset Voltage = 1 mV 
Offset Voltage Drift= 3 1N /°C 

.. Fast Response Time - 40 ns 

o low Output Impedance - 200 ohms 

., Output Compatible with All Saturating logic Forms -
+3.2 V to -0.5 V typical 

FSUFFlX 
~ CASE606 

~~ (Formerly Case 72) 
T0-91 

L SUFFIX 
CERAMIC PACKAGE 

CASE 605C 

T0-116 

MAXIMUM RATINGS (TA= 2s•c u 
RATING 

Power Supply Voltage 

Oifferentiaf Input Signal 

Common Mode Input Swing 

Peak Load Current 
Power Dissipation {Pac 

Metal Can 
Derate above 25 

FlaJe';!~!~t~v 0 

Ceramic ·n ackage 
Dera 

Plasti 
Der 

Operatin rature Range MCI 710C 
MC1710 

TA 

T,tg 

GSUFFIX 
CASE 601 

( Formerly Case 96) 
T0·99 

VALUE UNIT 

+14 Vdc 
- 7.0 Vdc 
:5.0 Volts 
::!::7.0 Volts 

10 mA 

680 mW 
4.6 mw;•c 
500 mW 
3.3 mw,·c 
600 mW 
4.8 mw1•c 
400 mW 
3.3 mW/°C 

Oto +75 •c 
-55 to +125 

-65to +150 •c 
- 65to +125 

ELECTRICAL CHARACTERISTICS <TA = 25°C) 

V• v- Vio Avo• VOH Yot .. CMV;. TCV;o 
TYPE (Vdc) (Vdc) (mY) (VIV) (Vdc) (Vdc) (ns) (Vdcl (µV/'C) 

MC1710 + 12 -6.0 1.0 1700 3.2 -0.5 40 ±5.0 3.0 
MC1710C +12 -6.0 1.5 1500 3.2 -0.5 40 ± 5.0 5.0 

1.1 k 2.8 k 

500 

500 

A 
GND 

0~ PIN CONNECTIONS 

Schematic A 8 C D E F 
"G" Package 2 3 4 7 8 

"F" Package 2 3 5 6 8 
••L"'&"P"Pkgs 2 3 4 6 9 11 
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TECHNICAL DATA SHEET 
6 Lake Street, Lawrence, MA 01841 
1-800-446-1158 I (978) 620-2600 I Fax: (978) 689-0803 
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DEVICES 

50 WATT ZENER DIODES 
Qualified per Mll-PRF-19500/IU 

1N2804B tbru 1N2846B & RB 
and 

1N4557B thru 1N4564B & RB 

B = Standard Polarity: RB = Reverse Polarity 

DESCRIPTION 

These high power SOW Zener diodes represented by the JEDEC registered lN2804B 

thru 1N2846B and IN4557B thru 1N4564B series provide voltage regulation in a 

selection over a 3.9V to 200V broad range of voltages. They may be operated up to 

50W with adequate mounting and heat sinking with their low thermal resistance. 

These Zeners are also available in JAN, JANTX, JANTXV military qualifications. 

Microsemi also offers numerous other Zener products to meet higher and lower 

power applications. 

FEATURES 

► JEDEC registered 1N2804 tbru 1N2846B and 1N4557 thru IN4564B 

► Internal solder bond construction 

► Hermetically sealed ( welded) 

► Zener Voltage 3.9V to 200V 

► Also available in JAN, JANTX, and JANTXV qualifications per MIL-PRF-

19500/ 114 by adding the JAN, JANTX, or JANTXV prefixes to part numbers 

for desired level of screening; (e.g. JANTXIN2804B, etc. 

► Standard polarity is anode to case 

► Reverse polarity with cathode to case by designating R suffix in part number, 

e.g. IN28 factory for surface mount equivalents 04RB, etc 

► Consult factory for surface mount equivalents 

T4-LDS-0076 Rev. 2 (101151) 

LEVELS 

JAN 
JANTX 

JANTXV 

TO-3 {DO-204AD) 

Page 1 of6 
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50 WATT ZENER DIODES 
Qualified per MJL-PRF-19500/114 

APPLICATIONS/ BENEFITS 

► Regulates voltage over a broad operating current and temperature range 

► Standard voltage tolerances are+/- 5% with B suffix 

► Consult factory for +/-10% with an A suffix, +/-20% with no suffix, +/-2% with a C suffix and +/-1 % with a D 

suffix respectively 

► Reverse polarity available 

► Nonsensitive to ESD per MIL-STD-750 Method 1020 

► Inherently radiation bard as described in Microsemi MicroNote 050 

MAXIMUM RATINGS 

► Junction Temperatures: -65°C to+ l 75°C 

► Storage Temperatures: -65°C to +200°C 

► DC Power Dissipation: 50 watts at Tc< 75°C 

► Power Derating: 0.5W/°C above 75°C 

► Forward Voltage@ l0A: 1.5 Volts 

► THERMAL RESISTANCE: 2.0°C/W maximum junction to base (l .5°C/W typical) 

► Solder temperatures: 260°C for 10 s (max) 

MECHANICAL AND PACKAGING 

► CASE: Industry Standard TO-3 (TO-204AD), hermetically sealed, 0.052 inch diameter pins. 

► FINISH: All external surfaces are corrosion resistant and terminal solderable. 

► POLARITY: Standard Polarity units are connected anode to case. Reverse polarity ( cathode to case) is 

indicated by suffix R. In either example, both pins are common with one another as anode or cathode (see 

circuit on last page). 

► WEIGHT: 15 grams. 

► MOUNTING HARDWARE: Consult factory for optional insulator and sheet metal screws 

► See package dimensions on last page 

T4-LDS-0076 Rev. 2 (101151) Page 2 of6 
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50 WATT ZENER DIODES 
Qualified per MIL-PRF-/9500/114 

► ELECTRICAL CHARACTERISTICS @ 30°C Case Temperature 
NOMINAL ZENER MAX. DYNAMIC MAX. DC ZENER TYPICAL 

ZENER TEST IMPEDANCE CURRENT TEMP. 

J.EDEC VOLTAGE CURRENT (Note 3) (lzM) @ 75"C COEFF. 

TYPE NO. Vz @ lzy (IZT) Stud Temp. avz 

(Note 1) (Note 2) Z'IX @ (Note 4) 

ZzT@lxr lmA ()v,:) 

VoUs mA OHMS OHMS mA %t'C 

t1N4557B 3.9 3200 0.16 400 11 ,900 -0.046 

t1N4558B 4.3 2900 0.16 500 10,650 -0.033 

t1N4559B 4.7 2650 0.12 600 9,700 -0.015 

t1N4560B 5.1 2450 0.12 650 8,900 +/-0.010 

t1N4561B 5.6 2250 0.12 900 8 ,100 +0.03 

t1N4562B 6.2 2000 0.14 1000 7,300 +0.049 

1N4563B 6.8 1850 0.16 200 6,650 +0.053 

1N4564B 7.5 1650 0.24 100 6,050 +0.057 

t1N2804B 6.8 1850 0.2 70 7 ,400 .040 

t1N2805B 7.5 1700 0.3 70 6,600 .045 

t1N2806B 8.2 1500 0.4 70 5,800 .048 

t1N2807B 9.1 1370 0.5 70 5,300 .050 

t1N2808B 10 1200 0.6 80 4,800 .055 

t1N2809B 11 1100 0.8 80 4 ,300 .060 

t1N2810B 12 1000 1.0 80 4,000 .065 

t1N2811B 13 960 1.1 80 3,700 .065 

1N2812B 14 890 1.2 80 3,400 .070 

t1N2813B 15 830 1.4 80 3,100 .070 

t1N2814B 16 780 1.6 80 2,950 .070 

1N2815B 17 740 1.8 80 2,750 .075 

t1N28168 18 700 2.0 80 2,550 .075 

1N2817B 19 660 2.2 80 2,450 .075 

t1N2818B 20 630 2.4 80 2,350 .075 

t1N2819B 22 570 2.5 80 2,100 .080 

t1N28208 24 520 2.6 80 1,950 .080 

1N2821B 25 500 2.7 90 1,850 .080 

t1N2822B 27 460 2.8 90 1,650 .085 

t1N2823B 30 420 3.0 90 1,550 .085 

t1N2824B 33 380 3.2 90 1,450 .085 

t1N2825B 36 350 3.5 90 1,300 .085 

t1N2826B 39 320 4.0 90 1,175 .090 

t1N2827B 43 290 4.5 90 1,075 .090 

1N2828B 45 280 4.5 100 1 ,030 .090 

t1N2829B 47 270 5.0 100 980 .090 

1N2830B 50 250 5.0 100 935 .090 

t1N2831B 51 245 5.2 100 925 .090 

t1N2832B 56 220 6 110 825 .090 

t1N2833B 62 200 7 120 735 .090 

t1N28348 68 180 8 140 670 .090 

t1N2835B 75 170 9 150 600 .090 

t1N2836B 82 150 11 160 550 .090 

t1N2837B 91 140 15 180 470 .090 

t1N2838B 100 120 20 200 450 .090 

1N2839B 105 120 25 210 430 .095 

t1N2840B 110 110 30 220 410 .095 

t1N2841B 120 100 40 240 375 .095 

.¥t1N2842B 130 95 50 275 345 .095 

t1N2843B 150 85 75 400 300 .095 

-kt1N2844B 160 80 80 450 285 .095 

t1N2845B 180 68 90 525 250 .095 

t1N2846B 200 65 100 600 220 .100 

T4-LDS-0076 Rev. 2 (101151) 

MAX** 
REVERSE 
CURRENT 

In r. VR POLARITY 

,.,. Volts 
150 0.5 
150 0.5 
100 1 
20 1 
20 1 
20 2 
10 2 
10 3 
150 4.5 
100 5 
50 5.4 
25 6.1 
25 6.7 
10 8.4 
10 9.1 
10 9.9 
10 10.6 
10 11.4 
10 12.2 
10 13.0 
10 13.7 
10 14.4 
10 15.2 
10 16.7 
10 18.2 
10 19 
10 20.6 
10 22.8 
10 25.1 
10 27.4 
10 29.7 
10 32.7 
10 34.2 
10 35.8 
10 38 
10 38.8 
10 42.6 
10 47.1 
10 51 .7 
10 56 
10 62.2 
10 69.2 
10 76 
10 79.8 
10 83.6 
10 91.2 
10 98.8 
10 114.0 
10 121.6 
10 136.8 
10 152.0 
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50 WATT ZENER DIODES 
Qualified per MIL-PRF-19500/1 U 

* JEDEC Registered Data. 

** Not JEDEC Data. 

t Have JAN, JANTX and JANTXV Qualifications to MIL-S-19500/ 114. 

See further notes on following page. 

NOTES: 
l. The JEDEC type numbers shown (B suffix) have a+/- 5% tolerance on nominal zener voltage. If other 

tolerance is required consult factory. The suffix A is used to identify +/-10% tolerance; no suffix or just R 

indicates +/-20% tolerance: C suffix indfoates +/-2% tolerance; and D suffix indicates +/-1 %. 

2. Standard polarity units have the anode connected to the case. Reverse polarity (cathode-to-case) units are 

available and are indicated by suffix R in the part number. 

3. Zener Voltage (VZ) is measured with junction in thermal equilibrium with 30°C base temperature. The test 

currents (IZT) have been selected so that at nominal voltages the dissipation is a constant 12.5 watts. This 

results in a nominal junction temperature rise of 18.75°C. 

4. The zener impedance is derived from the 60 cycle ac voltage, which results when an ac current having an nns 

value equal to J 0% of the de zener current (lZT or IZK) is superimposed on IZT or lZK. Zener impedance is 

measured at 2 points to ensure a sharp knee on the breakdown curve and to eliminate unstable units. A curve 

showing the variation of zener impedance vs. zener current for six representative types is shown in Figure 3. 

Also see MicroNote 202 for further information. 

5. The values ofIZM are calculated for a +/-5% tolerance on nominal zener voltage. Allowance has been made 

for the rise in zener voltage above VZT that results from zener impedance and the increase in junction 

temperature as power dissipation approaches 50 watts. In the case of individual diodes, IZM is that value of 

current that results in a dissipation of 50 watts. 

T4-LDS-0076 Rev. 2 (101151) Page4 of6 
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50 WATT ZENER DIODES 
QualijiedperMIL-PRF-19500/114 

I"--. 
"~ 

' ~ 

75 100 125 

Temperature °C 

FIGURE2 

GRAPHS 

" "-.. 
150 175 

Typical circuit connections for anode-to-case and 

cathode-to-case polarities (standard and reverse 

polarities, respectively). 

STANDARD POlARITY 
(ANOO£ TO CAS[) 

REVERSE POLARITY 
(CATHOOE TO CAS[) 

RED DOTO.~ CA$£ AND 
"a" SUFFIX ON TYPE NO. 

INT[RLOCK JUMPER 

LOAD 

+ 

POWER DERATING CURVE 

-" 

' " .... 

100 
lz MILLIAMPERES 

RMS VAlUE OF 
60 CPS TEST 
CURRENT SET EQUAL 
TO 10% Of I, 

~ 

- ..... .... . 

1000 

100 

~-
~ 10 
:c 
Q 
w 
(.J 

z 
~ 
~ I 

:E 
a: 
w 
z 
w 
N 
.:. .1 
N 

N 

==""" 

.01 
.001 

=IN455iB 

FIGURE GROUP 3 

~ 

.... ~ 
3.9V 

' " IN45608 (5.1YI 

~ .... 

-- . .... ~., 
IN4563 B 6.IVI 

1 111 I 

II I 
.01 .I 

12 Amps Add Units 

TYPICAL ZENER IMPEDANCE vs. ZENER CURRENT FOR TYPES SHOWN 
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50 WATT ZENER DIODES 
Qualified per MTL-PRF-19500/JU 

► ~' __________ P_A_C_KA_ G_E_D_IME __ N_SI_O_N_S _ _ _______ ___, 

I I I t 

L) 

NOTES: 

SEATING PLANE 
~--NHS---_,. 

1. Dimensions are in inches. 

J 
CH 
t 
LL 

♦ 

HHO 

2. Milimeter equivalents are given for general infonnation only. 

Ltr 

CH 
LO 
CD 

PS 

PS1 
HT 

LL 

L1 
MHD 

MHS 
HR 

HR1 

S1 

Dimensions 

Inches Millimeters Notes 

Min Max Min Max 

.270 .380 6.86 9.65 

.. 048 .. 053 0.97 1.35 

.875 22.23 

.. 420 .440 10.67 11.18 3 

.. 205 .225 5.21 5.72 3 

.060 .135 1.52 3.42 

.. 312 .500 7.92 12.70 

.050 1.27 

.151 .165 3.84 4.09 

1.177 1.197 29.90 30.40 

.495 .525 12.57 13.34 

.131 .188 3.33 4.78 

.655 .675 16.64 17.15 

3. These dimensions should be measured at points .050 inch {1.27mm) + .005 inch (0.13mm)-.000 inch (0.00mm) below 

seating plane. 

4. The seating plane of the header shall be flat within .001 (0.03mm) concave to .004 inch {0.10mm) convex .001 inch 

(0.003mm) cocave to .006 inch (0.15mm) convex overall. 

5. Pins 1 and 2 are internally connected with an internal jumper. 

6. Devices wih B suffix have the anode internally connected to the case and devices with RB suffix (reverse polarity) have 

the cathode internally connected to the case. 

7. In accordance with ASME Yl4.5M, diameters are equivalent to cpx symbology. 

FIGURE 1. Physical dimensions (similar to T0-3) 
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1 Power Protection and Conditioning SOLN-HD 

CVS Hardwired Series - Constant Voltage Transformers 

Superior voltage regulation of ± 1 % sets the CVS series apart 

from other power conditioning technologies on the market. 

Extremely tight regulation is accomplished by SolaHD's fer

roresonant transformer technology. The CVS recreates a well 

regulated sinusoidal waveform that is well isolated from input 

disturbances including: 

• Impulses • Swells 

• Brownouts • Sags 
• Severe waveform distortion 

No other power conditioning technology provides as 

complete a solution against these power quality 

disturbances. The CVS series is ideal for applications 

where even a small change in voltage level can lead to 

unscheduled downtime, misoperation, incorrect data or 

scrapped production. 

. .. 
c@us 

E47379 RoHS 

•Hardwired 

•Acts as a step-up/step-down transformer 

Applications 
• Industrial automation and control equipment PLCs 

• Galvanic isolation provides exceptional 
circuit protection 

• Analytical laboratory and factory automating • 25 year typical mean time between failure 

equipment 

• Photo processing equipment 

• Sound/recording systems 

• Photographic enlargers 

• Broadcast equipment 

Features 
• Superior voltage regulation of ± 1 % 

• Surge protection tested to ANSI/IEEE C62.41, 

Class A & B waveform 

• Harmonic filtering 

Selection Tables: Single Phase 
Group 1 - CVS Series, 60 Hz 

,-

VA 

30 

60 

120 

250 

500 

1000 

2000 

catalog 
Number 

23-13-030-2 '-- _ ___, 

23-13-060-2 
- ---i 

Voltage Input 

120 -----L 

120 

I 23-22-112-2 120, 240 

23-23-125-8 120,240,480 

~23-150-s I 120,208,240,480 

23-23-210-8 120,208,240,480 

23-23-220-8 120,208,240,480 

3000 23-23-230-8 

5000 23- 23-250-8 

7500 • 23-28-275-6 

120,208,240,480 

120,208,240,480 

240,480 

Voltage Output 

120 

120 

120 

120 

120,240 

120,240 

120,240 

120,240 

120,240 

120,240 

Height 
in (mm) 

• No maintenance required 

Certifications and Compliances 

• c@us Listed 

- UL 1012 

- CSA C22.2 No. 66 

• RoHS Compliant 

Related Products 

• On-line UPS (S4K Industrial) 

• Surge Protection 

• Three Phase Power Conditioners 

• Active Tracking® Filters 

Width 
in(mm) 

Depth Ship Weight 
in (mm) lbs (kg) 

7.00 (177.8) 4.00 (101.6) 5.00 (127.0) 9.0 (4.08) 
-- -
_7 .00 (177 .8) '-4.00 (101.6) 

8.00 (203.2) 4.00 (101.6) 

11.00 (~ 6.00 (152.4) 

13.00 (330.2) 9.00 (228.6) 

17 .oo (431 .8) I 9.00 (228.6) 
----

18.00 (457.2) 13.00 (330.2) 

-- -- -
5.00 (127.0) 9.0 (4.08) 

5.00 (127.0) 13.0 (5.90) 

8.00 (203.2) 29.0 (13.15) -7.00 (177.8) 42.0 (19.05) 

7 .00 (177.8) 65.0 (29.48) 

10.00 (254.0) 111 .0 (50.35) 

19.00 (482.6) 13.00 (330.2) 10.00 (254.0) 142.0 (64.41) 

28.00 (711.2) 13.00 (330.2) 10.00 (254.0) 222.0 (100.70) 
-- -, --,---

27. 00 (685.8) 25.00 (635.0) 9.00 (228.6) 365.0 (165.56) 

• TI1is unit is® Listed only. 

42 Contact Technical Services at (800) 377-4384 with any questions. 

Visit our website at www.solahd.com. 

Design 
style 

1 

1 

1 

1 

2 

Elec 
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H 

H 

H 

H 

J 
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SOLA+f-1D Power Protection and Conditioning 

Specifications 

Parameter Condition Value 

Input --------- _ __ .:_ _______________ ________ _...! 

Voltage 

Current 1 

----------

Continuous at full load 
_ __ (lower input voltage possible~ lig_h_te_r l_oad) 

For temporary surge or sags 

at Full Load & 80% of nominal input voltage 

See Operating Characteristics section for details. 

,-

+ 10% to -20% of nominal 

+20% to -35% of nominal 

lin = 0JN.87'yr;-J in x 80%) 

60 Hz F requ e nc:y ------------- ---------------- ----

Line Regulation 

Overload Protection 

Output Harmonic Distortion 

Noise Attenuation 

output' 

V ~ >80% and <110% of nominal 

At Nominal Input Voltage 

At Full Load within Input Range 

-Common Mode 
-Transverse Mode 

General 

±1% 

Current limited at 1.65 times 
rated current 

3% total RMS content 

40d8 
40dB 

---l 

Efficiency At Full Load Up to 92% 
---- ------

Storage Temperature Humidity <95% non-condensing -20° to 8Q°C 
---"----'------------------------'---------------

0 pe rating Temperature Humidity <95% non-condensing -20° to 50°C --------
Audible Noise Full Resistive Noise 32 dBA to 65 dBA 

Warranty 1 O year limited warranty 

Notes: 

1 - Consult user manual for fuse sizing. 
2 - It is recommended that the unit run at a minimum of 40-50% load. 

See the Operating Characteristics section for more details. 

Design Styles (CVS and MCR Hardwired) 

Style 1 Style 2 Sty/e3 

These styles are single phase only. 

Contact Technical Services at (800) 377-4384 with any questions. 43 
Visit our website at www.solahd.com. 
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Constant Volt2ge Sinusoidal Transformers 
Operating and Service Manual 

Introduction 

Th}$ operating and urvice manual has be-en prepared to erwm: that vour 
Sola/He\'t-Outy CON.tant Voltage T ransfonMr can 
bo operated and serviced with minimal effort and 
invdvemenL Thia manual covers Sola/Hevi-Duty 
Constant Voltage Sinusoidal (CVS) Transformers. 

lnst.tlatlon • Mechanical Position 

AH itoctc&izeswieh end housing$ arc Intended to be 
moomed with the sillc-scrcencd th!& side up legend 
fadr,g upwards.. This wlll plsco the ventilated cap~citor 
com,:uwtment downward. thus PfoviOflg cQclQr 
op~ration of u-i.-capac:itof(s). Howevl!'r, an vnr.$ will 
t,,e satisractory performance if mounted In a horizontal 
posi!Jon. In either case, th& unit Should be mounted In 
an • ea whore 11 la unlikely that onyt11te wm oome into 
CQnt&d with the core wrface of 1he unit. 

Mounting Con51derations 

If a unit is to be wan ~u.nted, the mocnbng har!Nlarc should be sized~ in 
Tabk! I below. AU movnting hole& provided must be used. 

Table f. Mounting Scn:wlBolt sttJng 

R• WdVAol R-OWIOt M~oi.m.-.-ra<Si..4.U<>l>llllng~ 

30-120 f1DMad!IMSatw:1 

"" l/4"boh 

500 to 1000 Sll6"bollf; 

150Dlo1DODO ,,..,_ 
•= lfl' bolh 

AJI ratings d!!pend 011 natural «aft 00 CS'OJlation for oooling. They shoutd no1 
be mounted in conllned or e.nciosed spaces vntess spcclal provisions have 
been made for ventilation. Technical Setviref; i'& available for a6$istanc.e in 
doub:tul &m.Jations (Re note on Operating Temperature). TNl!e 2 and Fig.Ire 1 
shOrN mode( ffl.lmber with their wetgrt and physical Omtfflsions 

G) 

lnstalladon - Electrical 

On 60VA or smaller units, a,c:rev,r-typc logs in the outhit boY are mariced"ilput' 
and •output', and no connection diagram Is necessary. Unit& rated 120 to 
15000 VA.are p,CMdedwilt'I multipteinpu1sforanyone, l'No, three, or four 
different line vottage!i, and some hllV• provision fOf" three-wire ~t. With 
alt unit$, a coru,eclion ciagram k attached to 1h11 inside tid of the box eover, or 
inserted in the outlet boK. Figure 2 d'iawt. typical con11ections f0< -8 models, 
and Figure 3 shO'N& multiple Input comections fat all other mc,,jels. Figure 4 
shows the output connections fOJ" all models. 

Figure 2: Elcctrlcal Conllf:Ctlons for -8 modds 

AA Exc.pt250 VA 

Figure 3: Bcctrical connections tot Non-a mOdels 

WW 
r7 rn 

250VA01'1¥ 

Not•: Secondllrie:s Me not grounded. Ground X2 per Code. 

lh~ase Power Wring 

If ~etion li'om a ihfee.phaH: SOUfCe ts required, three har<hrirlred regulators 
may be wired in delta as shown in Fi{P,Jre 4 

Offler Considerations 

It Is desirable to have a switdi in the inpot cifcoity for turning off power to 
the unit \Ihlen it is not in use. While all CVS transformers are designed for 
continuous OUtv. tney «aw SllP(eclable current rcgardle$ or output loitdiny. 

The~ o1 alJ Sota/Hevi~Duly standard CVS transformers are isolated 
from the Input lines. Voltage generated by intem;,l lcak~ currents will occur 
with respect to IJ"OIJnd. This can have unde,;irable effcct5 In many piece5 of 
el&ctronlc equipmMll Th11ref0f'e, if Figure 4 circuit •a• is used, it is SU<;Jgested 
that tho Installer remove X2 grounding on-8 urits, then connect alt X2 frOm 
each phase to one location .and grouno at that location only. Tilis is not 
required foe' dn:urt"A·. TinwiU not "'ff(l(t regul•ticn a( the.ability to reject 
poWl!1' line notSe or transients. 

Any three stock units having .i tap for 190--250 inpUt ~c;no111~tiQnt m~ be. 
comected in dctta to a 240-volt, three-phase pw1er suppfy. Tho~ tnt:s 
eql.rppedwilh prima,y tap ror 175--235 volt. m.rt al50 be conm!cled in delta 
ta a 20~olt supply. (Terminals to be used ero identified on the conneG1ion 
diag-Bm located <>n ltl• inside face oftn• outte1boll cover.) 

All &.tock prodt.ldion, h.armcmio-frec units now have uniform tenTVnal polarity. 
This eliminates the n.ed for "pha5ing out" cilhet input or output c.onneclions.. 

Output must s erve three, Independent, sil"e-phasc loads of the same tlltal 
votl:-:m,perc rating. Connections shOIAd be made in one of two ways shown 
mF'igure4. 

(J) 

Table 2: CVS Weights and Physlcat Dhnensfons, 60 Hz Single Phase 

Co<•loo ""'"-.. ...... , ....... • • C 

""' (ill) (In) 

" 23-1~)0-2 .,, S.18 3.◄7 

60 23-13-060-2 A , ... 5.1 9 HJ 

120 13-1:2-112·2 8.12 5,\9 '·" ,so 23-23-125-e 10.SO 7.50 ◄.75 

SOD 23-23-\So-.a A 13.00 6.50 &U 

,ooc 2:.\-23-J:1o-& ,,.,. ... , .,, 
2000 2:,..:n-220-e 17.53 .... ,..,. 
3000 23--23-230-0 18.96 .... 10.56 

5000 23--23--250-8 
,._,, 8.d 

,,.. 2::l·:ztl-275-tl C 26.8 1 . ,., ,, .. 
figure f: Mountfn11 Holes and Dimensions 

rn 
Input & ouq>ut connecdons-A11 except 2611 VA 

.... ·- - -· o .. ,.. 

-·~ H1->12 
(111+H3+H6•H8) lH2+HS ♦ 

H71-H1D) ''° 
X1-X2« 

J<2-Xl 

175-235 H1--tt◄ 
(H2 1-H!) lH7 ♦ H8) (H1 ♦ H6) ,., X1 - X3 

(H_.•H9) 

,..,_,.,, H1-H5 
(H2+H:,) (W7 • MI) ~ 1+ H6) 

(H5+HIO) 

3'0·520 H1•H10 (HZ .. H~) (HS • H6) {H7•HS) 

•Noto: TheM1hload11plotti.,• IHup,Hl(y6'tlH>INc.nll+dr.wnbom«th#"~ot 
11M UO dwmding. /ti:f;nol~,ytc; dMde orbal•ricetM.load. 

Input Connections -250 VA Only 

-· """' J•-
_, 0-

90-130 H1·H2 
(HI t- H.H·HS+H7) ,,. I X1 - X2 
(H2-+H4al-HS ♦ H8,) 

19(1-260 Hl·H◄ 
(H2•H3) (HS + H7) 
(H1 •HS) (tU•H8) 

"""° Hl •H8 
(H2+H3} c•u+HSl 

(H6+H7} 

PtirrwyVQftlge 
lotuconM<1 

c,.,,".., 
30&,0VA 12-0VA 7500VA UnuTo 

"" 
,,. .,. t.iot.l:H3&H4 H1&H1 

llflllnol\lScd 

WA "" 
,., H1toH3 

H1&~ H211lH4 

WA , ... .., H~IDH3 Ht&K-1 

Seco11daryVQ!tage 

"""""""" 
Conoe<I 

20&.&0VA 120VA 7500VA 
Une•To 

'"' "" 
,,. X1&X2 

,.,. .,. 
'"' 

Xt&X201 
H3&JU 

NIA .,. ,., X1&X3 

® 

Use 'Mtl'I SW\tchmode Power supplies 
tf a CVS transfooncr is: used a a source for a !M'Ttchmode powc, supply, a 
Blight amount ot ringing may be noticed on the sinewe,ve ou~t of the CVS ~ 
h.tlf cycls intervals for a short <U'ation. This ringing occurs at tho point when 
the S'Witchmodc power &UPl)ly CWTerrt demand drops to zero. The ringing 
~Ol.lld not be a e1iut.a for concern &incc it is of relatNely low magnitudi, ~d 
frequerx;y. The CVS tias been tc5ted with a variety ot switdlmode power 
supplies and it has been determined that the ringing never affects lhe D 
outputs, nor has it been fovnd to degrade the components of ariy S'Mtehmode 
powe,esupply 

Agu,eA. Three Ph.a,-e:Connectlonl 

0A 06 0C 

0A 0il oc 

® 

Dimomstons App,ol!. 

D E F • H 
....... ... 

(In) (in} '") {la) (lo) 
-CU,.) 

<OO ,.so 300 ..,, .nx.58 

4.CIO , .. ,.oo 1.75 .221! ,59 

,.oo 3.50 3.00 '·" .22x .59 " 
5.63 ,.75 ◄.12 '·°' .38JC .69 " , .oo &12 5,62 ,.oo .38'11.&1 " 
9.00 •12 '" 

,.,. .38x .at " 
12.75 11.75 , ... 5,19 .A41! ,89 ,,,. 
,,,. 11.75 '·" 5.19 .44'C ,69 ,., 
,vs "" 

..,, .... ."41t .68 m 
?-U1 2"-01 8.62 ... , ... ,., 

H 

~ 

~~•~ll 
"'-""•C 

Table 3,. Rocommcndod Wre Sfzc:s- and Fu!.lng 

CVS - °"""' ...... Req,~ 
Wr\.Oauge ..... Mln. Q.wii• 

V"R.ilnsl Voh 
Pf-.:ticn -- Vi,lt& W-CWr• ...... , 

~ 95-130 '-----'--- 1 ◄ '"' 
,. 

"' ' 
1,0 ~ , 

"''"" 
I◄ ''° " 

95-130 • 
2'0 ,.,,.,,. 3 1 ◄ '"' 

,. 
,.,,..., 

' 
''""" " 175-ZlS • '"' "'° ,.,.,oc . 1 ◄ "" .. ,., 
360-520 3 
,s.,,o 15 

175-2"' ,o '"' 1000 1 ◄ 
,,,. " 190-"" '" '"' ,.,,..,. . ... ,,,, " 10 

17S-235 "' " "' " ""' ,.,.,.. 
" 1 ◄ 

,,,. " "' 
,. ,.,..,, 10 1 ◄ 

95-100 45 • 
•75-ZlS 25 10 "" . 

3000 
190-2'D " 10 "" " "' " ,s,o.5.20 " 

,. 

'""' " ' 1r .... 23,5 .,,, • '"' .. 
5000 

190-"" ... . "" 
,,, 

"" 10 ,....,. 
"' " ,...,,., 
"' . '"' . 

7500 = "' 10 "" . , .. 
-~mtt.~aep.rtmontmu&tHSllffvedwll'1 ,olc~ ® 

Mulltple Operation 

Two CVS transfarme,s with tho &ame rating m:J,/ be. c.onneded with theii
inputs and OlJ!puts in parallel. The fegulating action will usually be elCCellefll 
although the standard t1" cannot be guaranteed. S eries connection of either 
input o1 oufput is not recommended. 

use Wlm Ree!l~r Loads 

The ratio ol aest to ,ms voluC$ is cppro•im111ely 1.3 at rated load, and 5lightly 
lower =-t fr:tcilo1'31 loack Thi$. f,_,,CW" mud M CC'l1'~eNld when :all OC" a portion 
of the vottage t5 rectified. The radiflcd VollagewiA nun-be 10- 1S% lowe.r 

than if connected d rectly to a sine'ilfave source-. 

Operadon With Motor Loads. 

Bet;IP.l&e of the currMt limiting effe1;1 descnbcd later, special lltt""tion chould 
be fiven to mote,- app1ic.itions. In general. the CVS m.ist have a load rating 
nearly equal to the maximum powar ~_,.. during !he ctarting cyd.-. This may 
run f'rom two to eight times the normal runolng raling of the motor. In doubtful 
cases, it ic advisable ID me.Kl.Ire tt,e actual startMlg currant 

Ca1:cade OJJ@raUon 

Fer .applications requiring dose reglJation, two CVS b"ansformers, may 
be ope.Ued ii ·ca:;cade·. The outpvt oftrn!I combinalioo will show liU!e or 
no deteaable change arising from a.upply IW"lc varlatior.s or up lo :t·1S%. 
HOY(evcr, !he combined unrt5 w1A r.'.il be trcqiency gensi:r./e (a& ciscuss.ed 
under Effect of Frequency, page 15t. Smee evefl good power systems mar 
v-.y in frequency by 0.1% or more, the ou1pU1 of a Solal'H•vi-Dutycascadc 
combination may vary by up to 0.25% ·from this cfllne alQflc. In actual 
practiGo, then, a cascade coffmlnaion 16 highty recommended fQr speeiell 
applications. requiring regulation in the general region of t0.25%. If the 
tandem sebJp is to bL"J operered 81. nea rful ratin;, then the Type CVS "driver' 
unit lohould bo one stendard ai%11 larger th arc the m.'en unit. in order to 
overcome the los&cS in !he latter. 

® 
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Const■nt Votta1• Slnus ofdal Transtwmers 
OperaU119 aacl Se.rvlce Ma■ua.l 

Physical Chal'3Cterlstlcs of Operation 

OpefllUng Te:mpe,atute 

~dwmse~fooperatei'l~te~esoffhnl.lS 

20"C 10 plll5 51TC. In ope(UOII, a tt:rr.C)f(alln ~ 'Nil oc:wr whether or not 

1tle: hnal'orm.r 15 Hl'Vlng load. Normaly, it. rile~ tall anywhc,e in the 

range of -'5"C to 110"C, depending on the type and raing In any case, ttle 
ma>:1mum operating terttWature at an ambl.,,t ot 50"C Is a.ways whhtn safe 
opetd'lg limilS fo, the d8" of~ ml!Wnal UMd. (Spedlll units can be 

CS.r;iWM(I far low« hut ru orwtdac' antiient tel11)el"ature ~ .) 

Extanaf Magnedc; Fldds 

In almost all applications, this el'fect m-, be (K(egarded. On CffllCli 
appllc.Hons, cafe should be eu1raudin the onentatlon of the cote with 

ret,p«:I 1o c:ritieaJ circtiJta, in Ofde, to minlnile the etrect of the ftdd, 

tn 0t/Ulln ,.. cases i, which t,o hn6f0ffflef i& connected to, or mounted 

ne:., bi;tl Dan audo frC(Jlency ck'ctm. spec:1a1 ac.en1ion may Med to be 

"ven to~ physical llpKll1Q andlM orientalion of the CVS transformer 

to 8\'0td Tnterection with lhe audio ClfCUtl. Sola/Hevt-Ou(y's T~ Service 
~t (600-3n-43&4) fTIW'I be able to of'ler auggestK>ns for 
such p,obtens. 

Electrical Cfl.alacteltstks or Operadon 

Checking v.\th \bltmeter5 

All checks on outpc.rtvoltag• thould be made with • true RMS vottmeter 
wai • a Fluke model 8020 A. Rectifier-type VOitmeters wilt not ,;jve accuf'81:e 

reaclnga due to the small amount of h~ p,ei..ent in CVS output 

Load Reoul,aaon 

Ch.anQCli In out;,ut \IOflage relllq from changes irl rHl:Stive toads •• 

vsu~ amall - running one pef'C;eot Of leu in the h11ger unit:&. Table A shows 

average values for output vortages 

Factory Test and Inspection 

Jf'lhe field 1kt WWMted .__, incicated thCfle CVS 1ramfonnor dMlf may 

be taulty, • U repo,t cl lhe dil'ficdty shotAd be~ to the pbc:e of 
~ . W91hareQIJO:llfor~onforreMn ThcAUfhoriz:cdSolaltie'VI,. 

CMy Dlfftbutor may then Mlgge:6t1urthcr hctpt.J Wdtosts., or authortte 
relUm for lnspeciion - once A RellJm Authortzlrllon Number will W !Mued, 

This number must 8J)$>ell' on the oulsk:le of the ahippwlg conta.'lw, OtherMSe 
1he shipment will not be accepted. 

Fldd Re~t of Cllpodte>B 

Capacit ... usedin al cvs-.-... .... ollhe t,;pstcommemal 
'1'8de avaliable. Nevenhlless, tlete is a urtain small p::rcentagc of failure. 
Sola/Hm-Outy's guarantee llldudel!i free repli,cemenl at the fac:to,y of any 
capacitor unit: lhat fail$ Wittlin one year trom date of purchate. Older un1~ can 

be rt!pac.d tt ~ charge. 

tt may be p(lM:lbfe la b:st and idenllf/ defedlVe ~ in lhe Wet, and to 

~ftkl replacernmt'M'lt, r,ewund$~t'Om1he racuwv. In all aJCh 

Casff, ,/IICtOll'y 8dvico slit cooperation &hould b4I r~ed in advance. 

warranttes 
Solal'Hevi~ warran:s dS standard cataiOG proclJc:ts to be free from 

diefocta In meteria andworlanaMhip and agrees to CGffed by ,epaw or 

r~acement. • #le opllon ol Soh1IHevl-Duty, pnKi,d51hal: ma, tail rl 
S4fVtCe prCMded the p,odua h• been imtlll~ operated and mehained in 
ac:cOl'd __ .,..,_,ec.cept.d lndl.>,wy~. 

Warranty begins at lhe date of manufacture W\d ls aocordlng 10 the k)IIOW1r1g 
sched!.ie. 

1. -•cmloO-and_pl, ___ condOlorw,g 

proci.ac11- 10 years,._ an addtional 2y•-- if criine. retpi,Non 
(trttp.ll'www solllheviduty comfaupportMllf'nn"J.htm) is co~ wi1hlri 
14 daysafteriMbillbon. 

2. Products manufactured to • purchaser's speciftcatlons - 1 Y••· 

Tab~ 4: Output ~tage Changes - 20% Load to Full Load 
(100% Power Factor- Nomtn.al lnput\t,ll3ge) 

Transfomw VA 

31-120 

appcox1matety 2"' 

151-over apptO)(imetely 1% 

Phase&hlft 

The pha5e dfference fteilemtsbetwun ~vdtage and output vofblge is 

1n the rmoe of about 120" to 1~ au load. This phas. dihtmcevaries 
with the magnitude of the load and,. to I lesser extent, Wl'lh changes In 

Koe VOitage 

OUtplll:WaveS~ 

The cvs ~,. rdldc hannonio-newauin11 dn::loy These mm 
typicalty have less than 3% total hannorie distooion at U load aid less Iha"! 

4.5%atnoload. 

Re:SponH 11rne 

An lff1)ortant advantlgo ol lhe Solaltlevi-Outy princ;pe of alaQc ~ 

regulalion a its. exceednd'Y fasl rffPO'\M time COf1lJMed wnh Olt'le:t"1YJ)c5 ot 
AC f911.llators. Tranlient changes; 1n supply YOltage are U5Ualy 0G1Teded wtlh 

a Sota/He'lt-Outy CVS with 1 f fl. cydes Of lea, !tie 001l)Uf voltage wil not 
ftuctoate more than a fflW percent dunng this interval. 

lsoladon 

Sn:e 1"11 Input and OUIPUt•e sep.-llhld noa ~~- bul"5o 
phylicaly, by a ~tic:.,....._ the Solaftievi..OJty CVS hat• scronget 

ISO!aflng efed lhan a ~onal lransfonnec. This may on., elirrinate lhe 

n■-d tor atatic s.Nelds 

@ 

Servicing 

Routfne Malntienanc• 

As !he SolalHe,,i.Outy CV Trani.former is.-~ rJgged dev1ce wtt:holJt 
moving parts or manual adjustments, no serviclng or maintenance i6 needed 
in IN ordinary i.enc. The per-Cl!lntage of poalble po« l)flformance o, failure 

i. exceecindY tow. ln.., eae ot iipp.vent poor perfonnance, 1he user is 
wged to chec.k lhe folcMing posrts immectMet-,-

ChtddJSt on FactotsMecting Per1onnance 

A. Nomiftal Voltage Too Hi(tl 

1. The load may be considerabte le6& lhan fiJU reting 

jS-'1.o.SR~, 

2. The bed may have a leecing power factor 

8. Nomnal Voltage Too Lew 

1. Load P0Wff factor may be 1,gglng. (See Load Regulation). 

2. Unit may bo ~tty ovet1oaded. (Seo CUrrent Limitation). 

C Docs Nol Regwee Clos,ly 

1. Un.t meybe~ovMOeded.(S.eCurrwltl.imrtiraon) 

2. Actual lin,e volt• ge swing& m.., be ourside the rated COV91'age 

of unit plNtiaJIMto./ on tho low aide. 

3. On vl!lf)'S'lg Jo.ads, a certain amount of load rogutabon may be 
rrixed IMltl the line vottag,e regwding at:Sion. 

(Sea Loed R.otion). 

D OU,...V.,_ Very lAw (2<>60V) 

1, Unsuspected or unplanned overloads of sub5tandal size rrt1tf 

OCCUf lnternittentty (mot«-sta"llng ctJrronts, solenoid lnru&h 
currents. etc.). (See Current Umitation). 

2. Oneormorecapdoctri:ainllcCVS~maybe 
defectivti. (SHF1etdReplacetMnC"of~) 

Rt:CUmPoUcy 

Mod.~ of initial flilure to op«ate propeoy cen be remecled flroUst, 
a teileptiono COllYMUllion ~en tha uae, -,ct Technic:a Ser\llce. If itis 

decemlned flat a p,05id m..ict bot tetlffled, coruct Y01Jr local Solanievi-Ou1y 

~for-• Rehn Authorization. lflhe chlributoriG WIW!owr,, CClfltK1 

CUAOn'lef Se,vice at {877) 999-7652 or wstomer.service@sol~evt-duly.com 

forlnstruct1onG. 

All rttLms to ltle Sota'Htvt-Ollty faclory must have a Reti.m Authorization 
(R.A.,) The tolaNing intomMlbon r~JfOd for a RelwnAuthontacion (RA"): 

1. Sola catalog number and'or modet mm>«. 
2. Serial l'IUmbef 
3. Company name, llddrus, phone number and contact person 
4. Proot of pun:hae trom Oistnbulor 
5. 0_ol_ 

Fotproperhancftlgupon recapta~ lhe RA, l'l'I.ISl 

be deat)' pCaced i'I seveflll k)caliong on fie ~ al Ile pacbge. Solal 

~ is not responsible for damage on rltbn•d goods not pockaged 

prooerty Of' rustomer•abUHd units. 

Factors Affecting Operation 

Input Chatac:terfstlcs 

N lhe SolalHevl-Outy CVS IJ'andarmer" ndudes. resonant Ql'aM that 1$ fully 

enerjped wtlelher or not: a load i. present, aie irlplrt cun•nt llt no load or 

ligt,t loads may run 50% or more of !tie ful-load primary current. As a result, 

the temperature of the unit m.y "50 to new fuH-ioad levels , even at light or 

nonexistent k>ad&. Input pot,11erfactorvNI average 90-100% at full load. but 
~ cl'op 10 11ppr0'dmatmy 75% at har lo.ct and 25,1. ac no load. In arry c-.e, 

ltisftays felldlo;. 

Effect or loMf Pow.r Factor 

The medi1t1 value of otJl?(rt votta,ge wlll vry from the namepfate llJling of 1M 

load if a power factor other lhan V1at tor which the Ul\tl Wat dosignod I• used 
Load regulriorl will etso be r~ greater as the in<a.tc:Uve k>ad powot 
fkiar is decreas.ed (SN FigLS"e 5). However, the rllSUting medien values 

ol f\e CU1PUt vobge wil be regUtated against suppy ilne chqes al """I 
reMOnable load or pow,er fact«. 

Ffgure 5: Medl#t Output Voltage vs. L084 Powt-1 factor 
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Checktlst en Factors Affecting Performance • conttnue:d 

E. No 0u1pUt VoCtage N.AI 

t. Ch«k('fHler&OUl""«bfeakwset ru,es. 

2 Ctloc:k continuity bo!ween Input terminal•, ,i,nd also betwHn 

autput terminak.. 

G. Tl3ndormet Opof.aing Te,,.,,_.._.. 

1 These frandonne,s.-. dni~d1oopa"llte •hi~ fur: denetty. 

and hence, re!acrvety ~ te~es (M-• 0pef.t:i'lg 

Temperature). Aftarconnecltontolwlefor ah.cl' hOUI' orso, the 
exposed core &trucllJfe mey be too hot lo louch with bare hand, 

but this ti normal and need Qive no concern. However, if lhere 

la ll'r'/ lnckation of oil or C0ff1)0Und le~e. unit should be 
reuned to rKtory (Mo ~ow). .... 

In <:au the tr.,cfonn« is oparating bu1 do8 not ~e• to have 1ht!I COffOC1 

output. It is very helpful to apply the followlng t ost: 

1 Disconnect !he working load 

2. Comect • 4'mmybad of I~ N•en.. o, ather tKistlve kiad 
~ aqua to !he M load riding of tratwformffl;, m'edtv 
ar:tOSS ia output I~& 

3. Mea&Ure the ot,nplJt votblge of tho CVS using a true RMS type 

\'oltmeter direc:Uy act°" rts output terminals. 

This test will osully estd$h whed'le, lhe apparent poor ptrlOffl"lal"ICe •• 
OJ• to a taut in lhe CVS transform« or to IOffle peaJ/arity of lhe wortdng 
loed. SotaJHovf-Outy"s Tedlrjcal ~ ~ ri lhen be Inf.,. bottot 

poti1i(lfl to dot• holpfut aeNice ac:Moe or suggest factory tut Of HMCe 
a1indic:ated. 

Constant Voltage Sinusoidal Transfonners 
Operating and Service Manual 

11111 
SOLA/ 
HEVI-DUTY 

Sola/Hevl-Duty- The Power Quality Experts 

Toll-Free (800) 3n-4384 
FAX: (800) 367-4384 

www.solaheviduty.com 

ptN19f..J510I-, 
!f.v. 4 (.ton.20Qlj 
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11 O Internal Anode Forced Air Cooled Pentodes 

5-SOOA 

Class 
of 

Operation 

C 
C 

AB, 
AB1 

•Two tubes. 

The 5-SOOA is intended for use as an 
amplifier, oscillator or modulator. The 
high plate current rating, low grid-plate 
capacitance and low driving power re
quirements permit maximum power 
capability to be combined with circuit 
simplicity and economic driver require
ments. 

The suppressor element of the 
5-SOOA terminates at the tube base shell, 
and is designed to be operated at 
ground (zero) potential. The base shell 
must be grounded by means of suitable 
spring clips. 

CHARACTERISTICS 
Plate Dissipation (Max.) ....... .. ......... .. .... . 500 watts 
Screen Dissipation (Max.) . .. .. .. . ... . . . . .. ....... 35 watts 
Suppressor Dissipation ........ .............. ..... 10 watts 
Grid Dissipation (Max.) . . . . . . . .. . .. ..... 12 watts 
Cooling . . . . . . . ... ... . . Radiation & Forced Air 
Filament . ..... ....... ... ... . . .. .... .. . Thoriated Tungsten 

Voltage .............. ... ...... ... .. ......... 10.0 volts 
Current .. .. . .. .. . ....................... 10.2 amperes 

Capacitances {Gnd. Gath. Connection): 
Input ................... .... .......... . . ...... 17.0 pf 
Output ..................... . .... .. ........... 10.8 pf 
Feed-through ................... .... .. .... ..... 0.1 pF 

Base .... ....... .... . .. . .. . .. .......... • .... . 5-Pin Special 
Recommended Air System Socket .. . ... . .. . SK-41 O 
Recommended Air Chimney . . . . . . . . . . . . . ... ... SK-426 
Recommended Heat Dissipating Connector ... . ... . .. . HR-6 
Maximum Plate Seal Temperature .. ... ....... . ...... 225°C 
Maximum Base Seal Temperatures ......... . .. . ..... 200°C 
Maximum Length: ................ .. ... 7.00 in; 177.80 mm 
Maximum Diameter: .... .... . . ...... ..... 3.56 in; 90.40 mm 
Weight (approximate) ... ..... . . ........... .. 11 oz; 312 gm 
Operating Position ........ . ..... Vertical, base up or down 

MAXIMUM RATINGS TYPICAL OPERATION 

Plate Plate Plate Screen Plate Drive Output 
Voltage Current Current Power Power Voltage Voltage 

T!fp& of Service (volts) (amps) (volts) (volts) (amps) (watts) (watts) 

RF Amplifier 4000 0.45 4000 500 0.45 14 1300 
RF Amplifier Plate Modulated 3200 0.35 3100 470 0.26 6 580 
RF Linear Amplifier 4000 0.45 4000 750 0.32 - 832 
AF Amplifier or Modulator 4000 0.45 4000 750 0.65· - 1664. 
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EIMAC 

The Eimac 5-500A is a compact, ruggedly constructed radial-beam 

power pentode having a maximum plate dissipation rating of 500 watts. It 

is intended for use as an amplifier, oscillator or modulator. The high plate 
current rating, low grid-plate capacitance and low driving power 1·equire

ments permit maximum power capability to be combined with circuit 

simplicity and economic driver requirements. 

The Eimac 5-500A is cooled by radiation from the plate and by circu

lation of forced-air througb the base, around the envelope and over the plate 

seal. Cooling may be greatly simplified ·by the use of the Eimac SK-400 or 

SK-410 Air System Socket and the accompanying Eimac SK-426 glass chim

ney. These sockets are designed to maintain the correct balance of cooling 

air between the component parts of the tube. 

The suppressor element of the 5-500A terminates at the tube base shell, 

and is designed to be operated at ground (zero) potential. The base shell 

must be grounded by means of suitable spring clips. 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Filament: Thoriated Tungsten, balanced 
Voltage -
Current -

Grid-Screen Amplification Factor (Average) -

Direct Interelectrode Capacitances, Grounded Cathode 
Grid-Plate 
Input 
Output -

15.0 
9.5 

5-500A 
RADIAL-BEAM 

POWER PENTODE 

• 
MODULATOR 
OSCILLATOR 

AMPLIFIER 

10.0 volts 
10.2 amperes 

5.5 
Max. 

.10 pf 
19.0 pf 
12.0 pf 

MECHANICAL 
Base -
Basing 
Mounting Position 
Cooling -
Recommended Heat Dissipating Connector -
Recommended Socket -

see drawing 
see drawing 

Vertical, base up or down 

Radiation and forced air 
Eimac HR-6 

- Eimac SK-400 or SK-410 Air System Socket 

Recommended Chimney 
Maximum Overall Dimensions 

Length -
Diameter 

Net Weight -
Shipping W eight -

- Eimac SK-426 

7.00 inches 
3.56 inches 

11 ounces 
2 .5 pounds 

NOTE: Typica l operation data are based on conditions of adjusting the r-f grid drive to a specified plate current, maintaining 

fixed conditions of grid bias and screen voltage. It will be found that if this procedure is followed there will be little varia

tion in power output between tubes even though there may be some variation in grid and screen currents. Where grid bias 

is obtained principally by means of a grid resistor, fo control plate curre nt it is necessary to make the resistor adjustable. 

(Effective 11 -15-65) Copyright 1965 by Varian Associates Printed in U.S.A. 
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-e 5-S00A 

RADIO FREQUENCY POWER 
AMPLIFIER AND OSCILLATOR 

Class-C Telegraphy or FM Telephony 

MAXIMUM RATINGS 

D-C PLATE VOLTAGE - 4000 Max. Volts 
D-C SCREEN VOLTAGE 600 Max. Volts 
D-C SUPPRESSOR VOLTAGE 100 Max. Volts 
D-C PLATE CURRENT - 450 Max. ma 
PLATE DISSIPATION - 500 Max. Watts 
SCREEN DISSIPATION 35 Max. Watts 
GRID DISSIPATION 12 Max. Watts 

RADIO-FREQUENCY LINEAR AMPLIFIER 

Class AB,, Grounded Cathode, one tube 

MAXIMUM RATINGS 

DC PLATE VOLT AGE -
DC SCREEN VOLTAGE 
DC SUPPRESSOR VOLTAGE 
DC PLATE! CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 

4000 Max. Volts 
1000 Max. Volts 

100 Max. Volts 
450 Max. ma 
500 Max. Watts 
35 Max. Watts 

PLATE MODULATED RADIO 
FREQUENCY AMPLIFIER 
Class-C Telephony 
(Carrier conditions unless otherwise specified.) 
MAXIMUM RATINGS 
DC PLATE VOLTAGE -
DC SCREEN VOLT AGE 
DC SUPPRESSOR VOLTAGE 
DC GRID VOLTAGE -
DC PLATE CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 
GRID DISSIPATION -

4000 Volts 
600 Volts 
100 Volts 

• -500 Volts 
340 ma 
330 Watts 

35 Watts 
12 Watts 

AUDIO FREQUENCY POWER 
AMPLIFIER AND MODULATOR 

Class AB 

MAXIMUM RATINGS (Per Tube) 

D-C PLATE VOLTAGE -
D-C SCREEN VOLTAGE 
D-C SUPPRESSOR VOLTAGE 
MAX-SIGNAL D-C PLATE 

CURRENT -
PLATE DISSIPATION -
SCREEN DISSIPATION 
GRID DISSIPATION -

4000 Max. Volts 
1000 Max. Volts 

100 Max. Volts 

450 me 
500 Max. Watts 

35 Max. Watts 
12 Max. Watts 

TYPICAL OPERATION 
D-C Plate Voltage - 2500 3000 
D-C Screen Voltage - 500 500 
D-C Grid Voltage - -210 -220 
D-C Suppressor Voltage - 0 0 
D-C Plate Current 405 432 
D-C Screen Current - 55 65 
D-C Grid Current 28 35 
Screen Dissipation 27.5 32.5 
Grid Dissipation 2.8 3.8 
Peak R-F Grid Input Voltage - 310 330 
MF Driving Power* • 8.7 12 
Plate Power Input 1015 1300 
Plate Dissipation 265 495 
Plate Power Output • 750 805 
* Driving Power increases as frequency is increased. 

TYPICAL OPERATION (Frequencies below 30 Mc.) 
Peak-Envelope or Modulation-Crest Conditions. 
Adjusted for minimum distortion. 
DC Plate Voltage 2000 

750 
0 

DC Screen Voltage -
DC Suppressor Voltage 
DC Contro l Grid Voltage* 
Zero-Signal DC Plate Current -
Single-Tone DC Plate Current 
Two-Tone DC Plate Current -
Sing le-Tone DC Screen Current 
Two-Tone DC Screen Current 
Peak RF Grid Voltage -
Useful Output Power 
Resonant Load Impedance -
Third Order Intermodulation 

Products•• -
Fifth Order Intermodulation 

Products•• -

- - 100 
150 
338 
252 

31 
15 

100 
395 

3600 

-52 

-49 

3000 
750 

0 
-112 

100 
320 
221 

26 
12 

ll2 
612 

5800 

- 33 

-41 
* 1. Adjust to the specified zero-signal plate current. 

4000 Volts 
500 Volts 

-240 Volts 
O Volts 

450 ma 
65 ma 
38 m a 
33 Watts 

5.0 Watts 
365 Volts 

14 Watts 
1800 Watts 
500 Watts 

1300 Watts 

4000 Volts 
750 Volts 

0 Volts 
-121 Volts 

80 mA 
322 mA 
212 mA 

2 4 mA 
10 mA 

121 Volts 
832 Watts 

7700 Ohms 

-28 db 

-37 db 

••2. Equal or better than stated for all signal levels up to indicated 
useful output power. Reference to one tone of a two-tone test signa l. 

TYPICAL OPERATION 

DC Plate Voltage 2700 3100 3500 Volts 
DC Screen Voltage - 450 470 500 Volts 
DC Grid Voltage -270 -310 - 300 Volts 
DC Suppressor Voltage 0 0 0 Volts 
DC Plate Current 285 260 305 ma 
DC Screen Current - 68 50 55 ma 
DC Grid Current 20 15 18 ma 
Screen Dissipation - 31 23 27 Watts 
Peak A-F Screen Voltage Approx. 

350 Volts (100% Modulation) - 350 330 
Peak R-F Grid Voltage 355 385 375 Volts 
MF Grid Driving Power - 7 6 7 Watts 
Plate Dissipation 160 220 280 Watts 
Plate Power Output 580 580 780 Watts 

TYPICAL OPERATION CLASS AB, 
{Sinusoidal wave, two tubes unless otherwise specified) 
D-C Plate Voltage - 3000 4000 Volts 
D-C Screen Voltage - 750 750 Volts 
D-C Suppressor Voltage - 0 0 Volts 
D-C Grid Voltage (approx.)* - -112 - 121 Volts 
Zero-Signal D-C Plate Current 200 160 ma 
Max-Signal D-C Plate Current 640 645 ma 
Zero-Signa 1 D-C Screen Current - 0 0 ma 
Max-Signal D-C Screen Current 52 48 ma 
Effective Load, Plate-to-plate - • - 11 ,600 15,400 Ohms 
Peak A-F Grid Input Volt1>9e (per tube) 112 121 Volts 
Driving Power - 0 0 Watts 
Max-Signal Plate Power Output - 1224 1664 Watts 
• Adjust to give stated zero-signal plate current. The D-C resistance 

in series with the control grid of each tube should not exceed 
250,000 ohms. 

If it is desired to operate this tube under conditions widely different from those given under "Typical Operation," possibly 
exceeding the maximum ratings given for CW service, write Eimac, A Division of Varian Associates, for information and 
recommendations. 
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S-SOOAe-

APPLICATION 

MECHANICAL 

MOUNTING-The 5-500A must be mounted 
vertically, base up or base down. The socket 
must be constructed so as to allow an unim
peded flow of air through the holes in the base 
of the tube and must also provide clearance for 
the glass tip-off which extends from the center 
of the base. The metal tube-base shell should be 
<!rounded bv means oJ' suitable spring fingers. 
"l'he above requirements arc met by the Eimac 
Sl(-400 and SK-4 1 0 Air-System Sockets. A 
1-le:-Jble connec ting s trap should be providetl 
between the Eimac HR-G eooler on the plate 
terminal and the external plate circuit. The ~ube 
must be protected from severe vibration and 
shock. 

COOLING- Adequate forced-air cooling must 
be provided to maintain the base seals at a tem
perature below 200°C., and the plate seal at a 
temperature below 225°C. 

When the Eima(' SK-400 or SK--410 Air-System 
Sockets and SK-426 chirnncv are used , a mini
mum air flow of 14 rnbic feet per minute at a 
statk pressure of 0.25 inches of water, as meas
Lll'ed in the socket a t sea level. is required to pro
Yiclc adequate cooling under au conditions of 
operation. Seal temperature limitations require 
that cooling air be supplied to the tube even when 
the filament alone is on during standby periods. 

In the event an Air-System socket is not used, 
provision must be made to supply equivalent 
cooling of the base, the envelope, and the plate 
lead. 

Tube temperatures may be measured with the 
aid of "Tempilaq," a temperature-sensitive la
guer manufactured by the Tempil Corporation, 
132 West 22nd Street, New York 11, N.Y. 

ELECTRICAL 

FILAMENT VOLTAGE-For maximum tube 
life the filament voltage, as measured directly 
at the filament pins, should be the rated voltage 
of 10.0 volts. Variations in filament voltage 
must be kept within the range of 9.5 to 10.5 
volts. 

The 5-500A features a balanced filament 
structure to help the designer meet FCC hum 
and noise specifications in AM service. 

BIAS VOLTAGE - The d-c bias voltage for 
the 5-500A should not exceed 500 volts. If grid 
leak bias is used, suitable means must be pro
vided to prevent excessive plate or screen dissi
pation in the event of loss of excitation. and the 
grid-leak resistor should be made adjustable to 

facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. 
In operation above· 50 Mc., it is advisable to 
keep the bias voltage as low as is practicable. 

SCREEN VOLTAGE-The d-c screen voltage 
for the 5-S00A should not exceed 800 volts in 
r-f applications. In audio applications a maxi
mum d-c screen voltage of 1,000 volts may be 
used. The screen voltages shown under 'Typical 
OpcraLion•· a.re representative voltages for the 
type of operation involved. 

PLATE VOLTAGE-The plate-supply voltage 
for the 5-500A should not exceed 4000 volts in 
CW and audio applications. In plate-modulated 
telephony service the cl-c place-supply voltage 
should not exceed 3200 volts, except below 30 
Mc.. intermittent service, where 4000 volts may 
be used. 

GRID DISSIPATION - Grid dissipation for 
the 5-500A should not be allowed to exceed 12 
watts. Grid dissipation may be calculated from 
the following expression, 

Pg = eCmplc 
where Pg = Grid Dissipation 

ecmp • = Peak positive grid to cathode 
voltage, and 

le = D-C grid current 
ecmp may be measured by means of a suitable 
peak voltmeter connected between filament and 
grid. 

SCREEN DISSIPATION - The power dissi
pated by the screen of the 5-500A must not 
exceed 35 watts. Screen dissipation is likely to 
rise to excessive values when tl1e plate voltage, 
bias voltage or plate load are removed with fila
ment and screen voltage!> applied. Suitable pro
tective means must be provided to limit screen 
dissipation to 35 watts in event of circuit failure. 

PLAT!:!: DISSIPATION- Under normal oper
ating conditions. the plate dissipation of the 5-
500A should 11ot be a llowed to exceed 500 watts. 

In plate modulated amplifier applications, the 
maximum allowable carrier-condition plate dis
sipation is 330 watts. The plate dissipation may 
rise to 500 watts under 100% sinusoidal modu
lation. 

Plate dissipation in excess of the maximum 
rating is permissible for short periods of time, 
such as during tuning procedures. 

General i nformation pertaining to the operation of the 
5-500A may be found in Application B~!leti~ No. 8, _"Th_e 
Care and Feeding of Power Tetrodes. This Bulletin 1s 
vvai lable upon request. 
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,_ _____ _, a >-------i 

Rl!l'nl!NCE DIMl!NSIONS 
ARE FOfl INRJIIMKTION 0111.Y 
AMI AR£ NOT IIEQ'D. RIR 
IN9P£CTION PURPOSES. 

OIMCN'SIONS IN INCHE.5 

DIMl::NSIONI\L DATA 

DIM. 9'11N MAX. REF. 

A 6.500 7.000 
B 3-9(160. 

D 5.750 6.250 
E . 350 D. .365 0 . 
F 21/64 ..-- -

7/16 
J 31/32 
K 1.14 
L 3/4 
M 1/4 0 . 
N 2·3/4 D. 
p 15116 D. 

, 
I 

Q 1/2 0. I 

D 

A 

L 1-

AIR HOLE 

SEE 
NOTE 

"--@ 15 AIR HOLES 
EQUAUY SPACED 

Gz 

5 PINS 
SEE NOTE 

-..____---® 5 AIR HOLES 

NOTE: 

R 
s . 

T ,185 D. 
u 
V 
w 

F F 

1•5/8 D 
HM O.P.C 

.191 D. 
30• 
60-" 
45• 

BASE PINS <i) 8 TUBULATION (K) ARE SO 
ALIGNED THAT THEY CAN BE FREELY INSERT· 

ED INTO A GAUGE 1/4" THICK WITH HOLE 

DIAMETERS OF .204 & • 500 RESPECTIVELY 

LOCATED ON THE TRUE CENTERS BY THE 

GIVEN OIME~SIONS @~~ 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

c..o
 

C
it

 

"' ~ 0 >
 I II

.I
 ~ >
 

Q
 i:i2
 " 

15
0 

10
0 
--

--
--

--
-~

 
. 

--
--

--
-~

 .::
:.·,

,,, 
....

.. ,,
,. .

 
->-

----
.-:o

'""
 --

- -
--

--
- -

- -
- ·

- -
-·

-.
 

-·
 -

. "
" 

E
IM

A
C

 5
-S

O
O

A
 

T
Y

P
IC

A
L

 
C

O
N

S
T

A
N

T
 C

U
R

R
E

N
T

. 
C

H
A

R
A

C
T

E
R

IS
T

IC
S

 
S

C
R

E
E

N
 

V
O

LT
A

G
E

=
 7

5
0

 V
O

LT
S

 
SU

PP
RE

SS
OR

 V
OL

TA
GE

 
=

 0 
VO

LT
S 

_
_

_
_

 P
LA

TE
 C

U
R

R
E

N
T

-
A

M
P

S
 

-
-
-

3
0

0
 

50
 0 

-5
0

 

-1
0

0
 

-1
5

0
 

/
.
/
~

 
/ 

/-

-
• 

-
• 

-
• 

-
S

C
R

E
E

N
 

C
U

R
R

E
N

T 
-A

M
P

S
 

-
-

-
-

-
G

R
ID

 C
U

R
R

E
N

T 
-A

M
P

S
 

-
2

.5
0 

I 
-
-
-
-
-
•
-
·-

•
 

..-,.=
-:..:-

·-::.=
·-~100~

--
=

=
=

=
=

~
~

~
 

_ 
_ 

_ 
_ 

_ 
,i.

 ~
 · 

. .
 

---
----

---
-· 

. 
-
~

·
 

-
-
-
-
-

05
0 

· l
-

· 
-
-
-
-
-
-
-
-
-
-
-
-

2.
00

 
--

--
.1

-/
--

....
 ,·
 

i.'
 
✓

-"?
 

-
-
-
-
-

-
0

25
 

_r·;
---

-:.·
 

_ 
-=

·-
:.

:·
~-
~-1

.0~0
 _

_
_

_
_

_
_

_
_

_
_

 _ 

1-
....

..j_
_ 

_,,
. 

-
-

1.
50

 
I .

' 
.r-

-_
__

_.
 

I
. I

 
.,,

-
~;~

:==
==

=-=
-;;~

--
--

--
1/

_f
_ 

-
-

-""
"--~

 
---

·-·
- 0

5
0

 

/ /
 /

 ...
... -

· _-_·
 _-_· -

- _
 

==
==

==
==

==
=;;=

==
==

==
==

==
==

==
==

==
==

==
==

=~
 1.00 

'r-
!--

/ 
. 

-:=
::::

-::
::-

:-=
-:-

==
--~

, _
 

,8
00

 

'i
 ~
 -

--
--

-·
--

--
~

--
--

-·
'"

 
~
 ✓·.,

· -
-
-
-
~

-
-
-

·
-
-
-
-
-
·
-
·
-
·
-

-
-
-
-

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 
.6

00
 

I 
,-

· -
-
-
-
-
-
-
-

/ 
/ 

_
_

_
_

_
 

-
-
-
-

.4
00

 

I 
• 

:=~
==

:~-
---

---
--=

==
==

==
==

=-
I 
i 

,o
o

 

10
0 

. 
i 

• 
I 

I 

0 

~-
_,,,

. 
.--

-•
-•

-•
-•

-•
-•

-•
-·-

•-
•-

•-
•-

•-
•-

0 

I 
m

 

10
00

 
20

00
 

30
00

 
40

00
 

PL
A

TE
 V

O
LT

A
G

E
 -

VO
LT

S 

U
I ui
 8 J>
 

29
89

 

~
 

I 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

O
'l 

"' !:i ~ I 
1,

,1
1 ~ ~ 0 >
 

Q
 DC
 

0 

40
0 

30
0 

20
0 

10
0 0 

-1
0

0
 0 

E
IM

A
C

 5
-S

O
O

A
 

T
Y

P
IC

A
L

 
C

O
N

S
T

A
N

T
 C

U
R

R
E

N
T

 
C

H
A

R
A

C
T

E
R

IS
T

IC
S

 
S

C
R

E
E

N
 

V
O

L
T

A
G

E
=

 5
0

0
 V

O
LT

S
 

SU
PP

RE
SS

O
R 

VO
LT

AG
E 

=
 0 

VO
LT

S 
-
-
-
-

P
LA

TE
 

C
U

R
R

E
N

T
 -

A
M

P
S

 
-

• 
-

• 
-

• 
-

S
C

R
E

E
N

 
C

U
R

R
E

N
T

 -
A

M
P

S
 

-
-
-
-
-

G
R

ID
 

C
U

R
R

E
N

T
-A

M
P

S
 

~
 

• -
-
-
·
-

.,
-
•,

-
1

.0
 

.,,
-

• 
-

· -
.. 
-·

..
..

, 
·
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

3 
0 

L
_

:
:
-
'~

~
~

-
-
-
-
-

5
0

0
 

·
-
·
-
·
·
 .s

oo
 

-
-
-
-
-
-
-
.
,
 

_
,
.
-
•
-
·
-
·
-

·
-
·
-

2.
5 

' 
,,, 

. 
-·

-·
 
--

--
--

--
--

--
--

--
--

--
--

--
--

-
,

· 
-
-
-
-
-
-
-
-
-
·-

· 
· 

. 
2m

 
I 
~
 .....

. -
· 

_ 
2

0
0

 
-
•
-
-
-
-
-

·
-
·
-
·
-
·
-

2.
0 

-
-

-
-,

.·-
-
-
--
:✓

- -
=

 
--

=
=

-
-·

-·
-
.-

· 
. 

'-.i
__

_ 
_."

' 
. -

. -
. -

. 
--

--
--

--
--

--
--

--
--

--
-=

=-
- -

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1.
5 

_
i
_

~
 •

. -
·
-
-
-
-

!0
0

 
-
-
L

-
-

7
:.

..
.-

--
-:

.,
--

-
-

·
-

.o
so

 
...

,:.
__

 
• 

• .
,,

 • 
. 

• 
-

• 
-

• 
-

• 
-

• 
• 

-
• -

. 
-

1
.0

0
 

: 
--
-✓
 

,,
-

_ 
-
-
-
-
-

0
5

0
 

-
-
·
 

8
0

0
 

~
:_

-
-,,

.::
:-:

_ 
7 

.. -
-

--
--

'-"
'~

-::
::,

;· ::
::....

..:· o:!
=20!!

..·-
---

--:
-::;

::-:
;:;:

:;;;
;:-:

=::
Z:=

::::
=::

=::
::.:

'.::
::::

:::=
:.:.

...-_
·0-:2

5 ~
;:;

:;:
;:;

:;:
;:;

:;:
;:;

:::
:::

:::
:::

:::
:.:

:~
~:

:::
 0

600
 

~
 -=

--.~
=-

==
-=

---
~ ~

-=
=

=
 ·-

--.
.:;

 
i-

-;
I'

-
-~

-
-

--
·-

--
· 

4
0

0
 

--
r-

;:
.,

,,
 

-
· 

-
·-

· 
oi

o 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 _ 
\..

,i.
..-

" 
_,..

.. .
......

 
--

• 
.-

-
-

· 
•
-
·-

·-
•-

· 
. 

2C
O

 
. 

• 
. 

-
. 

-
·
 -

·
-

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

-
-
-
-
-
-
-
-
-
-
-

~
./

 -
•-

•-
· 

,. 
100

 
·,

. 
--

~:~
~--

-~~
~~

~~
~~

~-~
~~

~--
---

---
---

---
--

----
-· 

.,
 

_
, 

_ 
. .

 -
-
-
-
·
-

· 
.0

0
1 

--
.:

:=
=

-'
 

2
9

74
 

10
00

 
20

00
 

30
00

 
40

00
 

PL
A

TE
 V

O
LT

A
G

E
 

-
V

O
LT

S
 

I ~
 

"' ui ~ 

http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

► 

tlT INC. 
CALIFORNIA 

Tha Eimac. 4-400A is e compact, ru99edly conafruc.ted power tetrode hiving • maximum plate dissip•tion 
rating of 400 watts. It is intettded for us• as an amplifier, oscillator or modulator. The iow grid-pl,aite cap•c.itanca 
of this tetrode ~ovpled with its low drivin9-pow•r requirement • llow1 consider•bfe aimplific•tion cf the •110-

c.iated circuit and driver stage. 

The 4400A is coofed by radiation from the plate and by circulation of forced-air through the- base, around 
the env•lope, and o•u the plate seal. Cooling can be greatly simplified by using en Eima, ◄-400A /◄000 Air
System Socket and its accompanying glHs chimrtey. Thi, socket is desiQned to maintain the correct balanc• 
of eooJing air between the compon•nt parts of th■ tube.t 

GENERAL CHARACTERISTICS 
ELECTRICAL 

Filament: Thori•ted tungsten 
Voltage 
Current 

Grid-Screen Amplification Factor (Average) 
Dire,:;t lnterele<:trode Capa,:;itan,:;es (Average) 

Grid-Plate 
Input 

Output 

Trensconductence ( I•= I OOma,, E, =2500V., Ec:=SO0V.) 
Frequency for Ma1imum Rating• 

MECHANICAL 
Base 
Basing 
Mounting Position • 
Cooling 

5.0 volts 
14.5 amperes 

5.1 

0.12 µµfd 
12.5 µ.µ.fd 

4.7 µ.µfd 

4,000 µ.mhos 

110 t.Ac. 

See drawing 

SH drawing 
Vertical, base down or up 

Radiation and forced air 

4-400A 
RADIAL-BEAM 

POWER TETRODE 

• 
MODULATOR 
OSCILLATOR 

AMPLIFIER 

Recommended Heat Dissipating Plate Connector 
Recommended Socket 

Eimae HR-6 

Eimac 4-400A/ 4000 Air-System Soclet 
Maximum Over-all Dimensions 

Length 
Diameter 

6.38 inches 
3.56 inches 

N..+ Weight • 9 ounces 

Shipping Weight 2.5 pounds 

If an Air-System Socket is used, mounted on a l/4 in,h deck, the over-all dimensions of th11 system including chimney and 
HR.-6 Heat Dissipating Plate Connector are: 

Length 
Oiemeter 

8.0 inches 
5.5 inchH 

Note: Typical operation data are based on conditions: of adiuttln9 the r-f qrid drive to • spacifi.ct pli1ta cun-ent. m•i11tai&ht9 fi1ed conditions 
of qtld bias. and 1cr••n voltage. It will be found that if this procedure is followed. th•r~ will be little variatloa in power output hflwHn 
tubes even though there may be .soml!! variation in grid and sc.reen currents. Where 9rid bias is obtained prindpollr by m••ns of a grid r•• 
tidot", to control ph1h current i t is nece1Hry to m•k• the resistor adj1.11table. 

RADIO FREQUENCY POWER AMPLIFIER. AND OSCILLATOR 
Class-C Telegraphy or FM Telephony 

MAXIMUM RATINGS (Key-down conditions, per tube to 110 Mc.) 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

TYPICAL OPERATION (F~quen,ies below 75 M,:;,, one tube) 
o.c Plato Voltage • 2500 3000 4000 volt, 
O.C Scteon Voltage 500 SOD 500 volts 
0-C Grid Voltaoo - 200 -220 -220 volts 
O,C Plate Current 350 350 350 ma 
Q.C Sere-en Current 44 4& 40 ma 
O,C Grid Currant 18 19 18 1M 
Screen 0issi~tion 21 23 20 w•tn 
Grid Dissipation • 1.8 1,7 1.8 watts 
Peak R-F Grid lnput Voltage 300 320 320 volts 
Driving Power• 5.◄ &. I 5.8 wa.th 
Pl1te Power Input 875 1050 1400 watts 
Plate Oissipa,tio,. • 235 2SO 300 watts 
PJate Power Output 6-40 800 1100 waft$ 

•Driving Power inc re4ses as frequency is incr~.?'!.ed. At 75 Mc. the 
driving powef required is ~pproximately 12 watts. 

fGuarant.. ,ippli•• m,ly whon tho 4-400A i, u,ad •• ,pocified wit!, 
adequate air in the 4-400.A /4000 Air-System Socket or equival•nt. 

4000 MAX. VOLTS 
600 MAX. VOLTS 
350 MAX. MA 
400 MAX. WATTS 
35 MAX. WATTS 
10 MAX. WATTS 

TYPICAL OPERATION ( 110 Mc., two tubes) 

0-C Plata Vollago 3500 

0-C Ser••• Voltage - 500 
4000 

500 
D-C &rid Voltage - 170 -170 

0-C Plate Current 500 5"° 

0-C Screen C urrent 34 31 

D·C &rid Current 20 20 

Driving Power (opp«>•.) 20 20 

Plat• Pow., Output (appro1.J 1300 1.00 

Useful Power Output 1160 1448 

(Effecli•• 1-15-55) Copyright 1955 by Eilel-McC..lf<,ugh, Inc. 
► Indicates change from sheet dated 1.30-53. 

volts 

volts 

volts 

ma 

ma 

ma 

watts 

watts 

watts 
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L•~··•· 
~-4-4DOA 

PLATE MODULATED RADIO FREQUENCY 
AMPLIFIER 
CIHs-C Telephony ( Carrier conditions unless otherwis& specified. One tube) 

MAXIMUM RATINGS (Frequencies below 75 Mc. Continuous TYPICAL OPERATION (Frequencies below 75 Mc. Continuous 
Service) 

0-C PLATE VOLTAGE 

0-C SCREEN VOLTAGE 

D-C GRID VOLTAGE 

0-C PLATE CURRENT 

PLATE DISSIPATION -

SCREEN DISSIPATION 

GRID DISSIPATION -

► MAXIMUM RATINGS 
Service) 

D-C Plate Voltage 

D-C Screen Voltage 

D-C Grid Voltage 

0-C Plate Current 

Plate Dissipation 

Screen Diuipation 

Grid Dissipation 

( Frequencies below 

3200 MAX. VOLTS 

600 MAX. VOLTS 

-500 MAX. VOL TS 

275 MAX. MA 

270 MAX. WATTS 

35 MAX. WATTS 

10 MAX. WATTS 

30 Mc., Intermittent 

-4000 MAX. VOL TS 

600 MAX. VOLTS 

-500 MAX. VOLTS 

275 MAX. MA 

270 MAX. WATTS 

35 MAX. WATTS 

10 MAX. WATTS 

AUDIO FREQUENCY POWER AMPLIFIER 

AND MODULATOR- CLASS AB 

MAXIMUM RATINGS (PER TUBE} 

D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
MAX-SIGNAL D-C PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

TYPICAL OPERATION CLASS AB, 
[Sinu5oida l wave, two tubes unles.5 otherwise s pecified) 

D-C Plate Voltage • 2500 3000 3500 4000 volt, 
D-C Scrun Voltage 750 750 7S0 7S0 volt, 
D-C Grid Voltage (approLJ• -130 -137 -145 -150 volts 
Zero-Signal D-C Plate Cur,ent 190 160 140 120 ma 
MOK-Signal 0 -C Plate Current US US 610 585 ma 
Zero-Signal D-C Screen Current O O O O ma 
Max-Sigoal D-C Screen Current 28 26 32 40 ma 
Effec:tivo Load. Pl•te-to-Plale 6800 8900 11 ,500 14,500 ohms 
Peak A-F Grid Input Voltagt 

(per tube) 130 137 145 ISO volh 
Drivina Pow•r O O O O watts 
M•x-Si9n•I Plat• Din i poiltion 

(po, tube) 370 400 400 400 waits 
Max-Signal Plat. Power O.tput 850 1110 1330 1540 watts 
•Adjust to give stated ze_ro-signal plate corrent, The 0-C re1istance ir1 
series with the control grid of each tube should not exceed 250,000 ohms. 

Service) 
D-C PJate Voltage 2000 2500 3000 volts 
D-C Screen Voltoge 500 500 500 volts 
D-C G6d Voftiage -220 -220 -220 volts 
0-C Plate Current 275 275 275 m• 
0-C Screen Current 30 28 26 m• 
0-C Grid Current 12 12 12 ma 
Screen Oiuipation 15 14 13 watts 
Grid Dissipation I.I I.I I. I watts 
Peak A-f Screen Voltage 

( 100% modul•tion) 350 350 350 volts 
Peak R-F Grid Input Voltage 2'10 2'10 2'10 volts 
Oriving Power 3.S 3.5 3.5 watts 
Plate Power Input 550 688 825 watts 
Pfc1te Dissipation - 170 178 195 wott, 
Plate Power- Outpuf lBC SIO &30 watts 

TYPICAL OPERATION ( Frequencies below 30 Mc., Intermittent 
Service) 

D-C Piette- Volfdge. 2000 2500 .lOIIO 36SO volh 
0-C Screen Voltage 500 500 500 500 volts 
D-C Gdd Voltage -220 -220 - 220 -225 •olts 
D-C Plote Current 275 275 275 275 ma 
0-C Screen Current 30 28 24 23 ma 
D-C Grid Current 12 12 12 13 mo 
Screen Dissipation 15 14 13 12 watts 
Grid Dintpation I. I I.I I.I 1.2 watts 
Peak A-F Screen V~tage 

( 100% modulation) 350 350 350 350 'fOlh 
Peak R-F Grid Input Voltage 290 290 2'10 ]15 "'olh 
Driving Power 3.5 l.5 l.5 4.0 watts 
Plate Power Input 550 '88 825 1000 watts 
Plate Dissipation rro 178 195 235 watt< 
Plate Power Output 380 SID 630 765 watts 

4000 MAX. VOLTS 
800 MAX. VOL TS 
350 MAX. MA. 
400 MAX. WATTS 

TYPICAL OPERATION CLASS AB, 

35 MAX. WATTS 
10 MAX. WATTS 

(Sinusoidal wave. two tubes unless otherwise specified) 
D-C Plate Volta9e · 2500 3000 3500 
D-C Screen Voltage 500 500 500 
D-C Grid Voltage (approx.)• -75 -80 -85 
Zero-Signal 0-C Plate Current 190 160 140 
Max-Signal D-C Plate Current 700 700 700 
Zoro-Signaf O-C Screen Current 0 O 0 
Malll'-Signal D-C Screen Current 50 40 38 

4000 
500 

-90 
120 
&38 

0 
32 

E:ffedive Load, Pl.,te-to-Plate 7200 ?100 10,800 
Peak A·F Grid Input Voltage 

14,000 

(per lube) 133 140 145 
t.-4,u.Signal Peak Driving Power 8.6 9.0 10.2 
Max-Signal Nominal Drhlng Power 4.l 4.5 5.1 
Max-Signal Plate Dissipation 

140 
7.0 
3.5 

[ per tube) 320 363 400 
Mu-Signal Plate Power Output · 1110 1375 1650 
_.Adjust for stated zero-signal plate current. 

400 
1750 

volh 
volh 
volts 
m a 
ma 
mo 
ma 
ohms 

volh 
watts 
watts 

watts 
watts 

Pulse Senice- For information on Pulse Serv;c;e Ratio·g s, "Application Bull~tio No. J, Pulse Service Note~" . wilt be fu rnished fn::e on .--eque1t . 

IF IT IS DESIRED TO OPERATE THIS TUBE UNDER CONDITIONS WIDELY DIFFERENT FROM THOSE GIVEN UNDER "TYPICAL OPERATION"'. POSSIBLY 
~CEEDIN6 THE MAXIMUM RATINGS GIVEN FOR cw SERVICE. W~ITE BTa-McCULLOU6H. INC .. FOR INFORMATION ANO RECOMMENDATIONS. 

APPLICATION 
MECHANICAL 

Mounting-The 4-400A must be mounted vertically, 
base up or base down. The socket must be constructed 
so as to allow an unimpeded flow of air through the 
holes in the base of the tube and must also provide 
clearance for the glass tip-off which extends from the 
center of the base. The metal tube-base shell should 
he grounded by means of suitable spring fingers. The 
above requirements are met by the Eimac 4-400A/4000 
Air-System Socket. A flexible connecting strap should 
be provided between the Eimac HR-6 cooler on the 
plate terminal and the external plate circuit. The tube 
must be protected from severe vibration and shock. 

► Indicates change from sheet dllled 1-30-53. 

Cooling-Adequate forced-air cooling must be provided 
to maintain the base seals at a temperature below 
2oo◊c., and the plate seal at a temperature below 
2250c. 

When the Eimac 4-400A/4000 Air-System Socket is 
used, a minimum air flow of 14 cubic feet per minute 
at a static pressure of 0.25 inches of water, as measured 
in the socket at sea level, is required to provide ade
quate cooling under all conditions of operation. Seal 
temperature limitat ions may require that cooling air 
be supplied to the tube even when the filament alone 
is on during standby periods. 

In the event an Air-System Socket is not used, pro-
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vision must be made to supply equivalent cooling of 
the base, the envelope, and the plate lead. 

► Tube temperatures may be measured with the aid of 
"Tempilaq", a temperature-sensitive lacquer manufac
tured by the Tempi! Corporation, 11 West 25th Street, 
New York 10, N. Y. 

ELECTRICAL 
Filament Voltage-for maximum tube life the filament 
voltage, as measured directly at the filament pins, 
should be the rated voltage of 5.0 volts. Variations in 
filament voltage must be kept within the range from 
4. 75 to 5.25 volts. 
Bias Voltage-The d-c bias voltage for the 4-400A 
should not exceed 500 volts. If grid leak bias is used, 
suitable means must be provided to prevent excessive 
plate or screen dis.sipation in the event of loss of excita
tion, and the grid-leak resistor should be made adjust
able to facilitate maintaining the bias voltage and plate 
current at the desired values from tube to tube. In 
operation above 50 Mc., it is advisable to keep the bias 
voltage as low as is practicable. 
Screen Voltage-The d-c screen voltage for the 4-400A 
should not exceed 600 volts in r-f applications. In 
audio applications a maximum d-c screen voltage of 
800 volts may be used. The screen voltages shown 
under "Typical Operation" are representative voltages 
for the type of operation involved. 
Plate Voltage-The plate-supply voltage for the 4-400A 
should not exceed 4000 volts in CW and audio applica
tions. In plate-modulated telephony service the d-c 
plate-supply voltage should not exceed 3200 volts, ex-

cept below 30 Mc, intermittent service, where 4000 volts 
may be used. 
Grid Dissipation---Grid dissipation for the 4-400A should 
not be allowed to exceed 10 watts. Grid dissipation may 
be calculated from the following expression, 

Pg=e.-n,pl(' 
where P. = Grid Dissipation 

eemp = Peak positive grid to cathode voltage, and 
I. = D-c grid current 

e, m, may be measured by means of a suitable peak 
voltmeter connected between filament and grid. (For 
suitable peak v.t.v.m. circuits see Eimac Application 
Bulletin Number 6, "Vacuum Tube Ratings." This 
bulletin is available on request.) 
Screen Dissipation-The power dissipated by the screen 
of the 4-400A must not exceed 35 watts. Screen dissipa
tion is likely to rise to excessive values when the plate 
voltage, bias voltage or plate load are removed with 
filament and screen voltages applied. Suitable protective 
means must be provided to limit screen dissipation to 
35 watts in event of circuit failure. 
Plate Dissipation--Under normal operating conditions, 
the plate dissipation of the 4-400A should not be al
lowed to exceed 400 watts. 

In plate modulated amplifier applications, the maxi
mum allowable carrier-condition plate dissipation is 270 
watts. The plate dissipation will rise to 400 watts under 
100% sinusoidal modulation. 

Plate dissipation in excess of the maximum rating is 
permissible for short periods of time, such as during 
tuning procedures. 

GENERAL INFORMATION PElTAINING TO THE OPERATION Of THE 4--400A MAY BE FOUND IN APPLICATION BULLETIN NO. a, "THE 
CARE ANO FEEDING OF POWER lETROOES."' THIS BULLETIN IS AVAILABLE UPON REQUEST. 

I ti 
6jj-;4 

t----3/i DIA. MAX. 

•l DIA_ P.C 

,188± .003 DIA. 
5PINS 

·1 
l-+··V., 

► In d i cote~ chonge from sheel dated I •J0-5). 
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4PR60A 
A hiah-vacuum, radial-beam 
tetrode intended lor pulse• 
modulator service in circuits 
employinaresislive loads. This 
tube unilaterally replaces the 
715C and the 5D21. 

• 4PR400A 
A compact hith-vawum. ra
dial-beam tetrode incorporat
iog a pyrovac plate and non
emitting grids, intended for 
pulse-modulator service. A 
new pulse modulator in the 
Eimac line. it is recommended 
lor use in new equipments 
whenever long pulse lengths , 
high duty fac:toR, or high volt
ages preclude the use ol lubes 
employing oxide-coated cath
ode<. 

• 4PR1000A 
A compact, high-vacuum, ra
dial-beam tetrode incorporat
i"g a pyrovac plate and non
emittina grid•. intended tor 
pufse~modufator service. New 
to the Eimac line. this heavy
duty pulse modulator is rec
ommended for use in new 
equipments where high volt
age, hiRh current, or high duty 
prevent the use of tubes em
ployina 01ide-cooted cath 
odes. 

6(21 
A hilh - vacuum triode de
signed for pulse • modulator 
service and incorporating a 
py,ovac plate and a non-emit
tlna grid. It is recommended 
for use where Ions-pulse re
qui rements rule out lbe use of 
tubes e111pfoyin1 o,ide-coated 
cathodes. 

MAXIMUM 
PLATE VOLTAGE 
20 kilovolts 

MAXIMUM PULSE 
PLATE CURRENT 
18 ampem 

COOLING 
Radiation & Convection 

MAXIMUM 
PLATE VOLTAGE 
20 kllovolts 

MAXIMUM PULSE 
PLATE CURRENT 
4ampens 

COOLING 
Radlatltn & Forced Air 

MAXIMUM 
PLATE VOLTAGE 
30 kllovolts 

MAXIMUM PULSE 
PLATE CURRENT 
8amper11 

COOLING 
Radlatltn & Foned Air 

MAXIMUM 
PLATE VOLTAGE 

30 "'"""' 
MAXIMUM PULSE 
PLATE CURRENT 
11i lfflllll'II 

COOLING 
Radlatlln & FOl'lld Air 

CHARACTERISTICS 
Cathode: Oxide-coated, unipotanliol 

Heater: 
Volta&• 26.0 volts 
Current 1.95 to 2.35 amperes 

CapacilallCl!S (Grounded Cathode): 
Input 35.0 to 50.0 uurd 
Output 6.0 to 11.0 uofd 
Feed-throuah 2.0 uufd 

Socket £. f _ Jollnson Co. No. 122-2.U 
Maximum Seal Temp. 200 °C 
Maximum Envelope Temp. zoo 'C 
Mtximum ltnctft 6.0 inches 
Maximum Diameter 3.063 inches 
Not Wei&M 12 ounces 

CHARACTERISTICS 
Filament: Thoriated tunestan 

Voltage 5.0 volts 
Current 13.5 to 14.7 amperes 

Capacitances (Grounded C1lhod1) : 
Input 10.7 to 14.5 uufd 
Output 4.2 to 5.& ullfd 
Feed-tllrough 0.17 uuld 

Base 
Socket 

5-pin metal shell 
EimacSK-400 
200·c Mu. Base-Seal Temp. 

Max. Plate-Saal Temp . . 
Maximum Len&th 
Maximum Dlarnater 

225 ·c 

Not Weight 

8.0 inches 
5.5 Inches 

9 ounces 

CHARACTERISTICS 
Filament: Thoriated ·tunpten 

Volla&e 7.5 volt, 
Current 20.0 lo 22.7 amperes 

Capac:it1nce1 (Grounded Cathode): 
Input 23.8 lo l2.4 uufd 
Output 6.8 to 9.4 •ufd 
feld-lflroup 0.35 ullfd 

Bise 5-pin metal shell 
Socket Eimac SK-500 
Mu. Base-Seal Temp. 150 "C 
Mn. Plate-Seal Temp. 200 ·c 
Maximum lon,U, 9.63 inches 
Maximum Diamele< 5.25 indles 
net Wei&h! 1.5 pounds 

CHARACTERISTICS 
Filament: Thoriated lunpten 

Vott.ae 8.2 volts 
Currelfl 15.9 to 17.7 amperes 

Capacitances: 
Grid-Plate 3.0 to 5.6 uufd 
Grid-FHamtnt J.0 to ll.0 uuld 
Plate-Filament 2.0 uuld 

::CS:11 E. F. John::~. J~:.trztfi~ 
or National Co. XM-50 

Maximum Seal Temp, 225 •c 
Maximum Len&lb 12.625 inches 
M .. imum Diameter S.125 inch• 
Net Weilllt 1.3 pounds 

MAXIMUM RATINGS 
D-C PLATE VOLT AGE 
D-C SCREEN VOLTAGE 
PEAK PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 

20 kilovolts 
1.5 k~ovolb 
18amperos 
60 Witts 

8 nits 

nPIC.AL OPERATION 
D-C Platt Vollaie 
D.C ScrHn Voltaae 
Pulse Plate Voll11e 
Pulse Plate Current 
Peak Drive Power 
Peak Output Power 
Duty 

20 kikrlolls 
1.25 kilovolts 

19 kilovolts 
18 amperes 

770watt, 
342 llilowltb 
0.1 perc1111t 

MAXIMUM RATINGS 
D-C PlATE VOLTAGE 
D·C SCREEN VOLTAGE 
PEAK PLATE CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATION 
GRID DISSIPATION 

20 kilowolts 
2.5 kilovolts 

4 amperes 
400 welts 
35 wlllls 
10 WIiis 

nPICAL OPERATION 
D·C l'lale Voltage 
D-C Screen Yoltqe 
Pulle Plate Voltatt 
Pulse Plate CurTent 
Pak Drive Po
P.,ak Oatput Po
Duty 

20 kilovolts 
1.5 kilovolts 
19 kilovolts 
.j 11111Ptnl$ 

40 watts 
76 lilowatts 
1.5 percetrt 

MAXIMUM RATINGS 
D-C PLATE VOLTAGE 
D-C SCREEN VOLTAGE 
PEAK PLATt CURRENT 
PLATE DISSIPATION 
SCREEN DISSIPATlbN 
GRID DISSIPATION 

30 kilovolts 
2.5 kilovolts 

8 •m-
1000 Wltb 

15 nits 
25 WIiis 

nPICAL OPERATION 
D-C Plata Voltqt 
D·C Scn,en Voltage 
Pulse Plate Vottaae 
Pube Plate Current 
PNk Drive,.,,_.,. 
PNk Output Po
Duty 

30 kilovolts 
1.5 kilovolts 

29.4 liloVdts 
8 amperes 

900watt:a 
235 llilowatts 
1.0 percelfl 

MAXIMUM RATINGS 
D-C PLATE VOLTAGE · 
PEAK PLATE CURRENT 
PLATE DISSIPATION 
GRID DISSIPATION 

30 kilovolts 
15 amperes 

300watb 
50,ntts 

nPICAL OPERATION 
0-C Plate VOl!tit 
Pulse Plall Vol~e 
Pulse PIiie Current 
P11k Drive Pow11 
P11k Output .,_. 
Duty 

28kilovolts 
25 kilovolts 
15 mper• 

7.S kilowatts 
375 lifowatts 
0.2 percent 
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820D-2 1-kW AM Transmitter 

The entirely new 820D-2 1-kW AM Transmitter offers 
many new and innovative features to improve AM perfor
mance and reliability. By utilizing effective cost-control 
methods, Collins is now able to offer a new transmitter, of 
superior design, at a lower price than ever before. In 
addition to a lower price, the new transmitter performs up 
to specifications that used to apply to FM broadcasting 
only. 

An all new cabinet design places every component within 
easy reach for maintenance. The modulator and final rf 
tubes are at shoulder height, making removal as trouble free 
as possible. 

By using straightforward design concepts, Collins has been 
able to build a 1-kW AM transmitter that will operate many 
trouble-free hours. at a very low cost. In addition, 
maintenance costs have been reduced by the use of 
standard components and conservative ratings. 

820D-2 AM Transmitter 

Exciter. The exciter for the 820D-2 AM Transmitter 
consists of a dual oscillator to develop the necessary input 
to the rf driver. A two-position switch enables the operator 
to select the oscillator that is to be used on the air. At any 
point in time, the other oscillator may be used, providing a 
ready standby in the event of failure. The frequency of 
both oscillators may be adjusted from the front panel. 
Since quartz crystals are most stable at frequencies above 
the broadcast band, Collins operates them in that range, 
and then divides with an integrated circuit multivibrator to 
_derive the station's frequency. 

RF Driver. The rf driver is completely solid state, utilizing 
one 2N5039 transistor operating in Class C. To achieve the 
high gain that is necessary to drive the PA, the transistor 
circuit employs a common emitter configuration, driving a 
matching network consisting of a tuned secondary rf 
transformer. 

Power Amplifier. The power amplifier is designed to 
deliver 1100 watts nominal output into a 50fl load. Two 
long-life 5-500A pentodes are operated in parallel Class C, 
and are modulated in a conventional manner by a 
transformer-coupled modulator. Bridge neutralization is 
used to reduce rf intermodulation products. Power cutback 
to either 500 or 250 watts is possible by reducing plate 
voltage. The power output of the 820D-2 is controlled 
automatically to within 2-1/2%. 

Output Network. The output network is a bandpass filter 
consisting of three nodes. The first node is tuned by a 
vacuum variable capacitor. Nodes one and two are bottom 

1 -12 

coupled by an inductor. Nodes two and three are top 
coupled with an inductor whieh serves as the fi.xed 
adjustment for loading. Coupling circuits provide a 90° 
phase delay between nodes. Q distribution is such as to 
provide a symmetrical passband response for reduction of 
audio distortion at the higher modulation frequencies. 
Harmonic attenuation exceeds FCC requirements. 

Audio Driver. Two push-pull driver stages amplify audio to 
drive the modulatoi. The relati-vely l-0w voltage required by 
the modulator eliminates the necessity of stepping up the 
audio signal by means of an interstage transformer. The 
final stage of the audio driver is a regulated 290 Vdc, 
ensuring ample collector swing capability. Both driver 
stages operate Class A, common emitter, to achieve high 
gain. 

820D-2 AM Transmitter 
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Modulator. Two 5-500A pentodes are operated Class AB 1 

push-pull, to supply a modulating signal to the PA. 
Transformer coupling provides correct impedance 
matching, while a reactor is employed in series with the 
plate supply to provide a path for the de PA plate current. 
This transformer is a special low distortion design. At 
transmitter power cutback, the modulator plate voltage is 
reduced simultaneously with the PA plate voltage. The 
modulator screens are coupled together through stabilizing 
resistors to the screen supply. Rf bypassing is used to 
prevent high frequency oscillations. Modulation capability 
of 125% on positive peaks is assured. allowing high 
average modulation with a minimum of distortion. Use of 
the 5-500A pentodes lengthens tube life and reduces 
operating costs. 

Metering Circuits. Individual meters are provided for mea
suring PA plate voltage and PA plate current. Accuracy of 
measurement is within 2% of full scale. An eight-position 
multimeter is also provided to meter additional parameters, 
including screen voltage, PA grid current, bias voltage, rf 
driver collector current, 28-Vdc supply voltage, screen 
current, modulator cathode current, and the 290 V supply 
voltage. 

Power Supplies. 28-Vdc Supply: The 28-Vdc supply pro
vides power to the control circuits, pilot lamps, and rt and 
audio drivers. Power to the supply is routed via the low 
voltage circuit breaker through a protective fuse to the 
transformer primary. A full wave bridge is used for 
rectification, while the output is filtered and regulated to 
reduce ripple. 
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Filament Supply: PA and modulator filament voltages are 
regulated by an optional constant voltage transformer. 
Adjustment is provided for each pair of tubes by rheostats 
on the two filament transformer primaries. 

Bias Supply: A bias voltage of -150 Vdc is developed for 
the PA and modulator control grids. Full-wave rectification 
and filtering follow transformer voltage conversion to the 
proper level. The bias supply is fed through the low voltage 
breaker, and is also fused for further protection. 

Audio Driver Supply: The audio driver final stage voltage 
of 290 Vdc is obtained from the screen supply. 

Screen Supply: The screen transformer derives its power 
through the high voltage breaker, and is further protected 
by a separate fuse. 

Plate Supply: The plate supply consists of a power 
transformer full-wave bridge rectifier, and filter compo
nents. The transformer is equipped with taps on the 
primary for switching to low power operation. Transmitter 
power output is adjusted by a motor-driven rheostat in the 
power amplifier plate supply circuit. Overload protection is 
provided by the high voltage breaker, and by overload 
relays in the power amplifier and modulator circuits. 

Control Circuits. Control circuits have been simplified as 
much as possible for safety and reliability. Complete 
remote control facilities are designed into the tra·nsmitter 

for rapid interface with any remote control unit. 

Control Functions. Five pushbutton switches are provided 
for transmitter control. These include filament off, filament 
on, p"late off, high power on, and low power on. Power 
change between full and reduced power is accomplished by 
depressing the proper button. Sequencing is completely 
automatic, requiring no plate deenergizing before change. 
Depressing the FILAMENT OFF switch powers down the 
entire transmitter, including the filaments and cooling air. 
No postoperative tube cooling is necessary. 

Overload Protection. Excessive current in either the PA or 
the modulator causes a current sensitive relay to energize, 

removing both plate and screen voltage. Automatic re
cycling is included to return the transmitter to the air, 
while indicator lamps for both modulator and PA sections 
pinpoint trouble areas, and expedite troubleshooting. 

Remote Control. The following functions may be remote 
controlled: Filament off, filament on. high power on, low 
power on, power increase/decrease, manual/auto power 
control, and remote failsafe. Also provided, are samples of 
plate voltage and plate current that appear on a terminal 
board for remote metering. 

1-14 

Accessibility. Accessibility on the 820D-2 is among the 
best available today. Component layout is straightforward 
and uncluttered. Tubes are at shoulder height, easing 
removal and replacement. Atl other components are acces
sible by removing one front panel. The 820D-2 is truly an 
improved version of the 820D-1. already a leader in its 
class! 

820D-2 specifications 

R-F Output .....•.. , . 

Emission . ... 
Harmonics . . . . 
Frequency Range 
Frequency Stability 

Audio Input 
Response 
Distortion . 

Carrier Shift .• 

Hum and Noise 
Type of Service 

Service Conditions 

Ambient Temperature 
Range . . ... . 
Ambient Humidity 
Altitude ... 
Power Source ... 

Size .. . . • .•.....•......... 

Weight . . . . . . . . . . 
Part No: 622-2017-001 
Part No: 627-9734-001 

Part No: 627-9721-001 

Part No: 627-9733-001 

Part No: 627-9735-001 

Power output capability is 1.1 kW 
into a 50-<>hm unbalanced load. 
Facilities for reduced power oper• 

ation are provided at either 550 
or 275 watts. Other unbalanced 
output impedances can be sup
plied on special order. 

Amplitude modulation (A3). 
75 db below carrier or better. 
540 to 1,600 kHz. 
±5 Hz, 0°C to +35°C. 
±10 Hz, -10°C to +45°C. 
±20 Hz, - 25°C to +45° C. 

+10dbm ±2 db. 
±1 db from 50 to 10,000 Hz. 
Less than 2% from 50 to 10,000 
Hz for 95% modulation. 

Less than 3% from O to 100% 
modulation. 

Sixty db below 100% modulation 
Continuous duty, attended or un
attended, local or remote control. 
Designed for continuous dutV op
eration. 

- 25°C to +45°C. 
Up to 95% R.H. 
Up to 7500 feet. 
208/230/240 volts, 50/60 Hz, 
single phase. 
Filaments .4 kw 90% PF 
Carrier 2.2 kw 90% PF 
30% Mod 2.5 kw 90% PF 
100% Mod 3.4 kw 90% PF 
68-3/8" H X 35-7 /8" W X 24-3/8" 
D 
173.6 cm H x 91.1 cm W x 62.6 
cmD 
Approximately 1100 lb (500 kg} 
820D-2 Transmitter 
Automatic Power Control
optional 
Remote Control Relay System
optional 
Filament Voltage Regulator
optional 
50 Hz Conversion Kit-optional 

--, 
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