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SECTION L

GENERAL INFORMATTON

Introduction

1-2

This manual contains information required to install, operate
and maintain the American Electronic Laboratories M Transwmitters,
Model FM=25KD and Model FM-12KD, These transmitters are rated at
25KW and 12KW output respectively, The circuitry, operation, and
maintenance of these two models are so similar that this one manual
will be used to detail all Information necessary for proper utiliza-
tion of the units. Where specific differences exist between the
trangmitters, these will be pointed out in the descriptive text.
Where there is identity between units, general references will be
made to "the transmitter'" or to "the driver stage'", etc.

Section I describes the transmitters and their respective
specifications, Section II provides installation instructions,
Section IIL contains operating procedures and Section IV describes
the principles of operation. Maintenance procedures and trouble
shooting diagrams are contained in Section V, and replaceable parts
are ldentified and listed in Section VI, A complete operating and
servicing manual covering the Model 2202A FM Exciter is included
as a part of this manual

General Degeription

[ =

The Model FM-25KD FM Transmitter, also typical of the Model
FM~12KD, see frontlsplece photographs, consists of an AEL Model
2202A FM Exciter, two-stage RF amplifier and power supply, low-
pass harmonic filter, and RF directional couplers, One coupler

monitors forward or reflected power between the FM exciter and

1-1
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the driver grid input circuit, The second performs a similar
function at the output of the harmonic filter into the trans-
mission line. The FM-25KD transmitter provides an output of

10 to 25 kilowatts and the FM-12KD an output of 5 to 12 kilowatts
in the frequency range of 88 to 108 MHz, they are type accepted
by the Federal Communication Commission for use under Part 73,
Broadcast Services.

The Model 2202A FM Exciter is a solid-astate unit that pro=-
vides monaural FM and, with an AEL Model 2213 Stereo Generator,
full stereo medulation. Subsidiary Communication Authorization
(8CA) mode of operation is also available with the use of a
Mosely SCG-4T SCA Generator. The exciter modulation method is
"direct FM" at the assigned carrier frequency and employs auto-
matic frequency control by comparing the modulated oscillator
frequency to a temperature stab{iized crystal oscillator.

1-2.1 Physical Characterilstics

Physical characteristics of the transmitters, excluding
the Model 2202A FM Exciter and Model 2203 Stereo Gen-

erator, are glven in Table 1-1.

Table 1-1, Physical Characteristics

Cabinet Dimensions ‘%4;77%"H x 48"W x 36"D (overall)
77%"H x 48'"W x 33"D (trim & doors
removed)
Weight 2000 1bs. approx., 1800 1bs. approx.
(FM-25KD) (FM-12KD)
Floor Loading 162 1bs./sq. ft. approx.
Cabinet Style Enclosed steel cabinet; access through

front doors & quickly removable panels,
swing-down centrally-located wmeter and
control panel, rear doors.
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Input/Output Connections

a. RF Qutput 3-1/8 inch coaxial 1line flange

b. Sampled RF Output Type BNC coaxial
to Station Monitor

c¢. Audio Inputs (to
FM Exciter)

Composite Stereo Type BNC coaxial

SCA Type BNC coaxial
Monaural Barrier terminal strip
Ambient Temperature Storage: ~20°F to +120°F
Operating: 20°F to +113°F
Altitude 7,500 ft. maximum
Harmonic Filter/ 58-5/8" long with 3-1/8" EIA flanges
Coupler each end. Mounts externally. Coupler

has two palrs of BNC output connectors.
One pair for forward & reflected power
at a 30 KXW level--the other pair for @
15 KW level.

Cooling Provisions Self-contained blowers plua a rear
door filtered air intake fan for
positive cabinet pressure.

1-2.2 Functional Characteristics

Functional characteristics of the transmitters, including
the Model 2202A FM Exciter, are given in Table 1-2.

Table 1-2., Functional Characteristics

Frequency Range 88 to 108 MHz

Modulation F3, F9

Power Output 10 to 25 KW capability - FM-25KD
5 to 12 KW capability - FM-12KD

Load Impedance 50 ohms (nominal)

VSWR 2:1 maximum

FM Noise -63 db (max.)

AM Noisge -55 db (max.)

1-4
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Table 1-2., Functional Characteristics (cont'd)

Harmonic & Spurious Output Exceeds FCC requirementg

Power Source 200 to 240 volts, 60 Hz, 3 phase,
907% power factor, +5% regulation.

Power Consumption 42 RVA (at 907 power factor), 200 Amp
Service (for 25 KW output)
26 KVA ~ for FM-12KD, 100 Amp Service

Tube Types 3CX15000A7 (PA) ~ FM-25KD
3CX10000A7 (PA) - FM-12KD
4CX1000K  (Driver)

Deviation Capability F100 KHz

Frequency Stabllity +1 KHz

Monaural Input 600 ohms balanced +10 dbm
+2 db for 175 KHz deviation

Monaural Resgponse 50-15,000 Hz, +1 db

Monaural Pre-emphasia 75 u sec. standard

Monaural Distortion 0.5% THD max. (50-15,000 Hz)

Controls and Indicators See Table 3-1

Accessories

Each transmitter is supplied with the following accessories:
a. One Printed Circuit Card Extender
AEL Part No. 3152853~1
b. Two Insertion/Extraction Levers for PA Tube
AEL Part No. 2155500«1
The card extender permits measurement of printed circuit operating
parameters., The tube installation levers permit easily controlled
insertion and seating of the PA tube in its socket as well as

convenlent, gradual extraction for replacement purposes.
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1-6

Optional Equipment

Available optional equipment consists of the followlng
a,

b.

Steraso Generator, AEL Model 2213
SCA Generator, Moseley Model BCG-4T
FM-12KD option - Remote Power Control

FM~12KD option -« Automatic VSWR Protection

{tems:
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SECTION 1L

INSTALIATION

Installation Planning

Dimensions required for proper installation of the Model FM-25KD

FM Transmitter are shown in Figure 2-1.

2-1.1

Environmental Requirements

Location of the Model FM=-25KD must be within an environ-

ment that satisfies the following limits:

a. Maximum altitude 7,500 ft,
b. Maximum temperature +113%F
¢. Minimum temperature +20°F

Space Requirements

When installing the Model FM-25KD, it is important that
sufficient space be left at the front and rear to permit
full opening of all access doors and swing-down control
panel. As shown in Figure 2-1, at least 23 inches of
gpace must be provided in front of the cabinet and the
unit should be placed with the rear surface no closer
than 25 inches from the wall.

Adequate overhead space must also be provided to permit
installation of the harmonic filter and to allow for
adequate dispersal of air discharged through the cabinet
top., A minimum distance of two feet from the cabinet
top to the celling is recommended,

Power Requirements

' Requirements for input power and power comsumptlon are

provided in Table 1-2, functional characteristics, in

Section 1.

2-1/2-2
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2-1.4 Cooling Requirements

The external cooling requirements for the FM-12KD and
FM-25KD must be such so as to prevent the amblent temper-
ature from rising above the maximum specified in paragraph
1-2.1 (113°F). This would most 1ikely occur during hot
summer weather in a small closed transmitter building.
Under these conditfons the usger must he prepared to clr=-
culate external ailr through the transmitter room at a rate
of at least 1000 cubic feet per minute for the FM=-12ZKD and

a rate of at least 1500 CFM for the FM-25KD. Inlets for

cool air should be provided so that natural flow into the
transmitter input air filters is possible. An output wall
fan or hot ailr duct should ecarry off the exhausted hot alr
at the required rate.

During the cooler winter months, the transmitter exhaust
may be utilized to heat the transmitter building. It is
suggested that a thermostat element be used to turn on

the building exhaust fan when the room temperature rises
above 80°.

The FM-12KD at full output exhausts air at a rate of 900
CFM with a heat rigse of 75°F above ambient temperature.
The FM-25KD heat rise {s 95° F ahove ambient at a volume
of 1500 CFM when operated at 25KW output.

If alr conditioning 1s to be used for transmitter room
temperature control it 1s sugpested that a qualified air
conditioning engineer be consulted to ensure that sufficient

cooling capacity 1is provided.

2-5
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2-6

]

A minimum clearance of 2 feet 1s suggested above the
top of the transmitter as being sufficient space so as
not to create any back pressure on the cooling system
and causing reduction of alr flow rate.

Unpacking and Inspection

Inspect the equipment for shipping damage as soon as it is unpacked.
Check for broken knobs, tubes, meter faces, and connectors. Inspect
surfaces for dents and scratches. If the equipment is damaged in
any way, notify the carrier immediately and report the damage.

ITnput and Output Connectlons

The PA RF output will come out of the cabinet via a 3-1/8" EIA
flange and a 90° elbow to the Harmonic Filter/Coupler. RF
output to the statlon monitor will be brought out from BNC style
connector, identified as 2J2 on P.A. cavity wall.

Audio inputs and control lines will be brought in by meang of
grommeted holes in the lower left side of the cabinet rear.

2~3.1 RF Tnput/Output Connectionsg

The RF input and output connections are made to the
transmitter as follows:

a. A short length of RG~58/U coaxial cable with BNC
connectors at each end is connected between the
exciter RF OUTPUT jack and the exciter directional
coupler, 1DC1, mounted on the right wall of the
transmitter cabinet just to the rear of the exciter.
NOTE:~ A 50 ohm attenuator box may also be used
between the exciter and the directional coupler.
The attenuation 1is usually 2 db or 3 db. Thisg is

used to stabilize tuning VSWR variatlions on the FM
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exciter. The output of the directional coupler
should be connected to the DRIVER RF INPUT jack,
2J1 located at the upper rear of the driver cavity.
Ensure that these connectors are firmly in place,
Using a 3-1/8 inch 900 coaxial elbow, connect the
PA RF output coaxial line to the Harmonic Filter/
Coupler.

Using RG-58/U coaxial cable and BNC coaxial connec-
tors, connect station monitor te jack 232 located
on rear of P.A. enclosure.

RF output for ALC circuits is obtained ét 233,

A large chassis ground terminal is provided for
comnecting the transmitter maln frame to system

or building ground.

2~7
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2-8

NOTE

It is essential that the exact primary voltage be deter-
mined before connecting the primary windings of the PA
filament transformer (1T), the bias transformer (2T3) and
the plate transformer (1T4). 3See appropriate photos with
parts call-outs for location. Typically, taps are p&o«
vided at each end of transformers I1TL, 1T4, and 273 and
are arranged as shown below in Figure 2-2. The 3-phase
tranaformer, 1T4, of course, has each winding tapped in
this manner. A primary voltage range of 180 to 260 volts
can be accomodated, Refer to Tables 2-7 and 2~3 for the
proper plate potentials to be used for specific legal
power levels. Adjust the taps of 1T4 to provide the

indicated plate voltages.

250 v
220 v
190 Vv O

Secondary

~10 v O
0 v
+10 v

FIGURE 2-2
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TABLE 2-1

REMOTE CONTROL FUNCTIONS

IERM FUNCTION
1. Pre-Heat /After-Cool Line
2. +24 Volts Control Voltage
3. START/STOP Line
4, STOP & Interlock Line Return
5. Interlock
6. Reset Line (Momentary return to #2)
7. Plate ON/OFF Interlock or Plate Voltage Remote Control
3. " " " " " " " "
9. PA Plate Voltage - remote read (+)
10. PA Plate Current - remote read (-)
11, Power Output =~ Ground
12, Power Output - Remote Read (~)
13, Remote Ralse Power
14, Remote Lower Power
15. Ground

e

h—e
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TABLE 2-2

FM-25KD OPERATING DATA

Frequency = 98 MHiz

25 KW 20 KW 15 KXW 12 XW 10KW
PA Plate Current 4.4 Amp (3.5 Amp | 2.8 Amp { 2.2 Amp 2.0 Amp
PA Cathode Current 5.3 A 4.1 A 3.2 A 2.5 A 2.5 A
PA Plate Voltage 7.6 KV 7.6 KV 7.2 Kv 7.2 R 6.8 XV
Efficiency 75% 75.2% 74.5% 75.8% 73.5%
briver Cath. Current 0.70 Amp | 0,54 A 0.46 A 0.40 A 430 MA
Driver Plate Voltage 3.35 KV 3.4 RV 3.3 RV 3.4 RV 3.1KvV
PA Cathode Resistance 12.5 chms | 17 ohms | 25 ohms .| 50 ohms 50 ohms

TABLE 2-3
FM-12KD OPERATING DATA
Frequency = 498 Mz

12 KW 10 xW 8 RwW 6 KW 5 KW
PA Plate Current 2.45 A 2.0 A 1.85 A 1.4 A 1.25 A
PA Cathode Current 2.85 A 2.35 4 2,2 4 1.6 A 1.4 A
PA Plate Voltage 6.4 KV 6.5 RV 5,7 KV 5.8 KV 5.8 KV
Efficiency 76.5% (76.8 % (715.7 % |74 % 169 %
Driver Cath, Current 0.54 A 0.39 A 0.40 A 0.31 A 0.27 A
Driver Plate Voltage 2.9 XV 3.0 RV 2.6 RV 2.7 XV 2.75 X¥
PA Cath. Resistance 50 ohms { 50 ohms { 50 ohms { 100 ohms{ 100 ohms
Pi Loading Cap. 125 pf 125 pf ] 150 pf 150 pf 150 pf
(2C44 & 2C45)
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Primary Power and Grounding Connections

Primary power connections are made through the floor

of the transmitter cabinet to a heavy duty terminal
block ITB3. Minimum cable size shall be No, 2. The
safety disconnect switch supply, the primary power to
the transmitter should be rated at 200 amperes for the
FM-25KD and 100 amperes for the FM-12KD, A separate
terminal is provided on 1TB3 for the three-phase neutral
lead, CAUTION Consult your local power company's
engineering department to determine if the "neutral”

is a true symmetrical neutral line or as in some power

systems Is gn grtificial center-tap connection between

two of the three phases. If the later is the case,
carefully measure to determine which phases the arti-
ficial neutral is related to and connect these two
phases to terminals #1 and #2 of 1TB3., Connect the
remaining 3-phase wire to terminal #3. The internal
single phase neutral return line 1s brought out to a
separate terminal 1TB4=4 and identified as

"NEUTRAL RETURN". Connect a jumper wire (#16) between
this terminal and the incoming "neutral" for the power
system. This will insure that the single phase circuits
(fan 1B1, blower 2B2, and relays 3K18 and 3K19) are
provided proper operating voltages.

The local electrical code will specify whether it is
permissible to connect the neutral of the power system
to ground or to let it "float"., Consult your local

power company or electrical contractor before proceeding.

2-11
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2-12

Fxciter Input Connections ~ See Model 2202A Manual

Refer to Figure 3 "FM Exciter - Rear View'" and the

transmitter schematic diagram which show the location

of input connectors and patching circuits. Going from

left to right, the followlng connectors and controls

are located on the lower rear deck of the ¥M Exciter

chasalis,

a.

b.

A three-wire AC connector with the center con=-
ductor connected to chassis ground.

A three~terminal barrier strip (TB2) makes pro-
vision for local AC power control from a front
panel switch by placing a jumper from terminal

1to 2,

The SCA input is injected into the AF input cir-
cuits via a BNC connector, There is no level
control for this input. The level must be adjusted
at the SCA generator.

The RF output from the 10-watt solid-state
amplifier of the exciter unit is also obtained

from a BNC connector to be patched via an RG-58/U
coaxial cable to the driver RF input connector at the

upper rear portion of the driver RF compartment {(2J1).

[t ™
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e. A six-terminal barrier strip (TBl) provides
a patching capability for either the monaural
or stereo mode of operation.

(1) Monaural Operation. Place a jumper wire

between terminals 4 and 5 and apply the AF
signal to the balanced 600-ohm input term=-
inals 1 and 3 with the ground connected to
terminal 2. The modulation level can be
ad justed by varying control R97.

(2) Stereo Operation. Place a jumper wire between

terminals 5 and 6 instead of 4 and 5. Apply
.the composite stereo signal to the BNC con-

connector captioned STEREOQ INFUT. The modu-
lation level can be adjusted by varying

control R98,

2-4 Transmitter Remote Control

2-4,1

2-4.2

Both the FM-25KD and the FM12-KD may be operated remotely
by using a local short run of control cable to a

nearby operator's console. Remote operation via telephone
line or microwave Studio-Transmitter Link is possible if
an appropriate remote control unit is used.

Short Run Remote Control

Connections to the transmitter control circuits, power,
voltage, and current monitoring points and power level
control circuits are brought out on terminal board, 1TB2.
Figure 2-~3 shows the necessary connections that must be

made to terminal board 1TB2 in order to functionally

2-13
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2-14

remote control the transmitter. It must be understood
that the remote meterg must be calibrated to agree with
the transmitter indicating panel instruments.

Remote Control via Telephone Line or STL

Selection of a remote control unit should include the
facilities desired by the user and whose input and output
characteristics are compatible with the remote control
functions as shown in Figure 2-3. WNote the polarities
of the various metering signals available at 1TB2. The
remote control unit selected must be capable of accepting
either a positive or negative voltage for its conversion
from voltage to audio frequency circuitry. The systems
usually encountered have strapping terminals available
80 as to accept either polarity of metering signal.

The operational functions on the remote control terminal
repregent "dry contact” relay closures and should be so
connected.

Note that the "remote STOP'" function is operated by the
normally closed "back contacts” of a relay. The remaining

functions are served by normally open relay contacts.

CAUTION: The Pre-Heat/After-Cool contacts must be closed
momentarily on both START and STOP commands to insure
proper time delayed operation. This will normally re-
quire two DPDT relays properly connected--one relay for

remote START and one for remote STOP.
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2-5 Initial Turn-On Procedures
2-5.1 Exciter Initial Turn-On
a. Check the exciter front panel fuse (FI) and the

fuse located behind the removable front panel near
the power supply regulator (F2) to determine that
they are of the proper value (1 ampere). When the
fuses are properly installed and the power line
safety switch for the transmitter is closed, power
is applied to the crystal osacillator oven and FM

oscillator chassis heater strips regardless of the

position of the LINE switch on the exciter front panel.

This feature provides an instant "on-frequency' con-
dition, when the transmitter is turned on, since the
heated areas are always at thermal equilibrium,
While the exciter unit is properly tuned to the
assigned operating frequency; it would still be wise
to get acquainted with the RF tuning procedure. It
would also ensure that nothing has happened in ship-
went that would impair performance.

(1} Set the RF OUTPUT LEVEL contrel to the maximum

clockwise position.

(2) Operate the exciter LINE switch to the ON position.

(3) Set the meter selector switch to the B+ position
and obgerve an indication of approximately 25 on

the multimeter,

(4) Set the meter selector switch to the DRIVER position.

(5) Adjust the DRIVER TUNING for a minimum on the

multimeter.
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(6) Set the meter selector switch to the OUTPUT
position.

(7) Adjust the POWER AMP TUNING control for a maximum
indication on the multimeter.

(8) Alternately adjust the DRIVER TUNING, DRIVER
10OADING and POWER AMP TUNING for a waximum
indication on the multimeter,

(9) Set the RF QUTPUT LEVEL control for the deaired
output power.

(10) Repeat Step 8.

For maximum Iinitial frequency accuracy and stability,

the crystal and FM oscillator chassis should be

allowed to warm up thoroughly before setting frequency,

(One hour minimum,)

Rotate the function switch to the LO position. With

a small {nsulated tuning stick, adjust the L0 coil

(see Figure 2 of Model 2202A Manual),

While adjusting the coil, a slowly rising reading

will be indicated on the multimeter. The reading

will rise to approximately 26 and then a sharp drop
will occur. (This is the resonance characteristic

of the crystal.) Reverse the tuning adjustment

until the meter reading 1s on the slowly changing

8ide of the ecrystal slope.

Adjust for a reading of approximately 20,

Rotate the function switch to the AFC position and

operate the AFC disggble switch to the disable position -

{switch toggle pointing toward the feedback adjust

potentiometer).
2-17
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With an insulated tuning tool, adjust the FM oscil-
lator tuning capacitor (located through front chassis
cover) in a clockwise direction until the capacitor
is fully meshed, and mechanical resistance is felt.
Reverse the tuning direction, turning the capacitor

in a counterclockwise direction, until a full null

is observed on the multimeter. Continue counter-
clockwise again until a meter indication of approx-
imately 28 is obtained,.

Operate the AFC disable switch into the AFC position
(toggle away from feedback potentiometer).

Set front panel FREQ. ADJ. potentiometer for a dial
scale reading of 5.

Ad just the feedback potentiometer until the exciter
output frequency is within 1 Kz of the assigned
frequency, as observed on a frequency counter or

the deviation meter of the station monitor. Fine

ad justment to the exact frequency is then accomplished
by means of the FREQ, ADJ, control,

NOTE: The feedback adjust potentiometer is a 500 ohm
multiturn potentiometer, and a frequency change may
not be noted untill after it is adjusted in a clock-
wise direction and then reversed in a counterclockwise
direction to bring the AFC c¢ircuit within lock-in
range. OVEN TEMP controls the temperature within

the exciter FM oscillator chassis.
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RF Amplifier Initial Turn-On

Protective devices and circuits are incorporated into
the transmitter to provide maximum safety to operating
personnel and minimize the occurrence of component
damage during operation. High voltage circuits

cannot be energized unless all access door interlocks
are closed. A 180-second time delay circuit prevents
screen and plate voltages from being applied to the
driver and PA tubes until the filaments have achieved
their proper operating temperature, The same delay
circult provides after-cooling for the tubes after
the STOP button is pushed., At the end of the 180-gecond
period, the blowers will turn off.

Te energize the transmitter proceed as follows:

WARNING
This unit contains high-voltage and high-~current
power supplies. Potentials up to 7500 volts are
present and exposed to maintenance personnel
working with powar on and interlocks defeated.
Keep hands and metallic tools out of all high voltage
areas. The principal purpose of defeatable inter-
lock switches i8 to permit viewing areas where
arcing may occur to determine the nature of a

fault. Have another person standing by at all times,

a. Check that rear doors, swing-down control panel,
and the two RF compartment access covers are all
in position and tightly secured. Open lower

cabinet doors,
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Make certain that all circuit breakers are in
the OFF position before turning on the 3~phase

line safety switch.

Operate the LINE circuit breaker to the ON position.

Check the LINE voltage on all three phases by
sequentially operating the three push-button
switches located under the LINE meter.

If the voltages are normal for the tap positions
selected on the transformer primary windings,
operate the BLOWER circult breaker to the ON
position.

The control circuit power supply is now energized,
Operate the FILAMENT circuit breaker to the ON
position.

If the PIATE ON-OFF push-button switch is in the
ON position, the built-in lamp will be Iit. Push
the switch to transfer it to the OFF condition
and extinguish the lamp before proceeding to the
next step. This switch has a push-ON, push-OFF
type action.

Press the START push-button switch. If the air
interlocks pull in when the blowers function,

the filament transformers and grid bias circuits
will be energized by the closure of contacts on
relay 3K18, The 180-second pre-heat timing cycle
will also be initiated.

Check the PA filament voltage by pressing the PA

push-button below the FILAMENT meter. The meter

— ™ St BN e et sses e e
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should read 6.3 volts for the FM-25KD and 7.5
volts for the FM~12KD, If it does not, rotate
the PA FIL ADJUST control to obtain the proper
reading.

Check the driver filament voltage by pressing

the DR push-button. The FILAMENT meter should
again read 6.3 volts, or, very close to it.

There is no adjustment for this voltage aince

it 18 obtained from a Sola constant-voltage trans-
former.

With the OUTPUT POWER control rotated to its
counterclockwise (CCW) extreme, the control grid
bias on the tetrode driver tube should be approx-
imately 250 volts as read on the DRIVER meter.
The GRID push-button switch should be pressed.
Leave the OUTPUT POWER control in the extreme
CCW position, The driver screen voltage cannot
be measured at this time since it is not applied
until the high voltage power supply is energized.
Operate the PLATE VOLTAGE switch (on lower panel)
to the LOW position. (This applies to the FM-25KD
only.)

If the 180-second pre-heat cycle (referred to in
Step h) has been completed, pressing the PIATE
ON-OFF switch should close the contactors in the
primary circult of the high-voltage power supply.
The lamp in the PLATE ON-OFF switch will be

energlzed.

2-21
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Readings on the PLIATE voltmeter (approximately)

FM=25KD:~ DR {(driver) 1.8 KV
PA (amplifier 4.0 KV
FM-12KD:- DR (driver) 3.0 RV
PA (amplifier) 6.7 KV

Press the SCRN push button under the DRIVER meter.
A reading of 300 volts should be obtained,
Press the PIATE ON-OFF switch to the OFF position.

This completes the initial turn-on sequence for

the FM-12KD. If operating the FM-23KD, proceed
with the following two steps.

Operate the plate voltage switch to the HIGH
position.

Check to ascertain that the OUTPUT POWER control
is still in the CCW position, press the PLATE
ON-OFF gwitch to the ON position. Again measure
the DR and PA plate voltages for the FM-25KD.
They should read approximately 3.5KV and 7.5KV
respectively.

This completes the FM-25KD initial turn-on sequence.

o BF N B Ny B 4 ar aw B e
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SECTION III

OPERATTON

Front Panel Controls and Indications

As shown in Figures 3-1 through 3-4, all operational controls

and indicators for the Model FM-25KD are located on the froat of
the unit, Table 3-1 lists these operating controls and indicators
and gives their reference designators and a brief functional des-
cription of each. Photos for the FM-25KD are shown because

the only visible difference is the absence of the Low-High Power
Switch on the FM-12KD panel just underneath the elapsed time

meter,

Tune Up Procedure

The transmitter is normally supplied tuned and tested at the
factory on the customer's assigned operating frequency. The pro=-
cedure used at the factory for initial tuning and final check out
is as follows. (Assumes proper installation and connection of AC
line, audio, monitors, filter, directional coupler and load, and
a knowledge of operating control functions and location.)

. a. The exciter should be allowed 10 minutes to reach tem-
perature stabilization. It is wired so that the crystal
heater and circuit heater are on continuously if the line
cord is connected to a 120 V, AC source. The exciter is
otherwise turned on by operating its own On-Off switch.
A 3db resistive 50-ohm pad should always be used in the
coaxial line between the exciter and input to the driver
stage, and initially the exciter power output control

(screwdriver front panel adjustment) should be set to

its full CCW direction.
3-1
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1-2

f.

gx

Operate the following circuit breakers to the "ON" position.

(1) Blower

{(2) ¥VPilament

(3) liigh Voltage (Note that control panel plate On/0TH
push button switch should be off at this point.)

Press the "START" button., Blowers and fans will start.

Obgerve that the following indicator lamps light.

(1) Bias Indicator

(2} Interlock Indicator

(3) Ready Indicator-lights after 3 minutes filament
heating time.

Observe filament voltages. Adjust if necessary for

proper voltage,

Operate the "POWER OUTPUT" control to maximum CCW position.

Operate the High-Low Power switch to the Low position.

(FM~25KD only.)

Observe Forward Power from the exciter. Adjust exciter

power output control for about 1/3 scale reading. Adjust

exciter driver and output tuning for maximum output power.

If necessary reduce power output for a 1/3 scale forward

indication.

Observe Reflected Power on the exciter output line. Care-

fully adjust DRIVER INPUT TUNING and DRIVER GRID TUNING

for minimum reflected power.

After initial adjustment for minimum reflected, increase

exciter power output to maximum and re-peak exciter tuning

for maximum output.
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Read just DRIVER INPUT TUNING and DRIVER GRID TUNING for
minimum reflected power. It is Important that care he
taken to optimize these lnput clrcult adjustments to
assure maximum transfer of power to the driver grid.

h. Operate plate voltage switch, This is a “push-on/
push=off" push button switch. It is 1lluminated red
any time the plate circuit is "On'.

1. Observe plate voltage on both the PA and the Driver for

proper values. Plate current at thie point should be
approximately 0 ma for the Driver (cut off) and 300 ma
for the PA {normal zero biasg idling current).

j. Operate the POWER OUTPUT control for a small increase in
Driver Plate Current. Adjuast DRIVER PLATE TUNING for
maximum PA plate current.

Adjust PA PIATE TUNING and PA PILATE LOADING for maximum
Power Output as indicated on the Power Output Meter,
Read just DRIVER PLATE TUNING and PA TUNING and PA LOADING
for maximum Power Output.

1, Operate Plate Voltage Switch to turn off high voltage.
m, Operate the High~Low Power Switch to the High Position
(FM-25KD only). Return Power Output Control to maximum
CCW position.

n., Operate Plate Voltage Switch to turn on high voltage.

— — K HE T B EEnE

Driver and PA plate voltages should be approximately 3.5

————

KV and 7.6 KV respectively (FM-25KD). The FM-12KD
voltages should be correspondingly 3KV and 6.7 KV.
. 0. Increase Power Output to 10 KW by operating the Power Output

Control,
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NOTE:

p. Adjust DRIVER PIATE TUNING and PA PIATE TUNING and PA
PIATE LOADING for maximum Power Output.

q. Check to see that reflected power In the exciter output
line is minimum. Carefully adjust DRIVER INPUT and GRID
TUNING as required for minimum reflected power.

r. Operate Power Output Control to increase output to 25 KW
(FM=-25KD) or 12 KW for the FM-12RKD or lower power as
required.

8. Allow at least 1/2 hour operation and then make final
trimming adjustments of DRIVER PIATE TUNING and PA PIATE
TUNING and PA PLATE LOADING to maximize power output.

Read just Power Qutput control for required Power Output.

For all modes of operation, driver screen current should

be maintained between +25 ma and =25 ma. This is a funectien

of driver level and driver output loading. The latter 1is

ad justed by the driver output loading capacitor, 2C64.
Decreasing the value of this capacitor decreases loading, caus-
ing an increase in positive screen current, while increasing the
value of capacitor increases loading and decreases screen
current. Screen current will vary for varying power levels

and from tube to tube. Any value between the limits indicated

1s satisfactory providing operation is otherwise satisfactory.
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3-3 Automatic Power Control (ALC)

After completing the tune-up procedure shown in Section 3-2, the
automatic level control may be set to malntain constant power
output against varying line voltage of up to + 5%. Use the follow-
ing procedure:-
a. Turn the manual OUTPUT POWER control (3R10} full clockwise,
b. Turn the screwdriver sutomatic level gontrol, ALC ADJ, (3R13),
full clockwise,
¢. Load and retune the PA for one to two kilowatts over the
authorized staetion transmitter output power. Under this
condition the PA "apparent" plate circuit efficiency will
often exceed 807%.
d. Under condition of c. (above) note the Driver Screen current.
It ghould read +20 to 435 ma for "full bore”. This is satis-
factory for this temporary condition.
e, Turn the ALC ADJ screwdrive control counterwise to reduce the
output power to the authorized output power level. Set the

power output carefully by observing the OUTPUT FWD meter

reading.

f. Again observe the Driver Screen current. The reduced power
setting should bring the screen meter to the mid-scale posi-
tion with the preferred range for normal line voltage condi-
tions being between -10 ma and 0 ma.

g. Check the PA plate circuit efficiency at the authorized output
power. It will be found that the efficiency has decreased to
a value between 70% and 75%. This efficiency will vary with
the amount of ALC reserve power allowed and the AC line voltage;

The power output will, however, be held relatively constant

3-5
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for line variations. Experience will show the operator how
much "ALC reserve' is necessary to maintain authorized power

output for the prevailing power line voltage variatioms.

34 Automatic VSWR Protection
power exceeds the preget level,
line.
3-5 Driver Neutralizing

Refer to Figure 3-5, which shows the relationship between reflected
power on the output line and scale indications om the SWR protec-
tion meter relay. For any given transmitter operating power,
select a reflected power limit which corresponds with a VSWR of
2:1 or less. The mater relay when set to this limit will provide

an overload signal to the recycling control circuit 1f the reflected

NOTE:- For reference, a VSWR of 2:1 represents a reflected power

of approximately 117 of the forward power in the 50 ohm

The 4CX1000K driver stage contains a capacitive bridge neutralizing
arrangement wilth the varlable capacitor coupled to the driver plate.
It normally will not require attention. However, 1f necessary, any
standard neutralizing procedure may be used. When properly neutra-
1ized, there should be 1little or no influence on the driver reflected
power aa the driver plate circuit is tuned through resonance and/or

power 1s increased or decreased.
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Neutralization Procedure

If reneutralization is necessary, the method employing a
grid-dip oscillator operating as a diode absorption meter

igs recommended., NOTE:~ No plate or screen voltages

should be applied to the Driver stape. Remove the Driver

cavity front-panel cover and mount the absorption meter
in a stable position so that the pick-up coil is locosely
coupled to the Driver plate tank line. Apply drive from
the FM exciter and resonate grid and plate circuits for
a maximum indication on the grid-dip meter. Without
disturbing the coupling of the grid-dip wmeter to the
plate tank circuit adjust the neutralizing capacitor a
turn or twe at a time-ratuning the driver plate tuning
each time for a maximum indicatlon. A broad wminimum
indication in the output will be noted as the neutralizing
capacitor is run through its tuning range. The most
accurate setting will be obtained if the rotational
turng of the capacitor are counted from a convenlent
reference and several passes are made through the mini-
mum indication, NOTE:- A complete null will not be
obtained. When satisfied that a minimum has been
obtained, replace the Driver front panel cover and
proceed with the tuning procedure described elsewhere.
NOTE:~ As an option an air pressure interlock system is
sometimes uged, Tor this aystem, the interlock must be
bypassed with a jumper to operate the fllament of the

tube when the front panel cover i1s removed.

3-7
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FM-25KD Front View, Doors Removed
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Table 3-1. Operating Controls and Indicators

(

Ref. Das. Nomenclature Function

MODEL 2202-A FM EXCITER
(Front Panel)

52 Line On Applies AC power to exclter power supply.
DS1 Line On Lamp indicates when AC power is applied.
s1 {None) Meter switch for multimeter.

L.O. Monitors voltage drop across the emitter
resistor of the crystal oscillator trans-
istor.

AFC Measures level of voltage derived from

integration of the AFC IF frequency.

Driver Measures relative collector current of
driver transistor.

Output Measures level of a rectified sample of
- the RF output,
B+ Measures the output of the 15 volt power
supply.

M1 {(None) Performs multimeter function as deter-
mined by the position of 51, described
above.

C 50 Driver Tuning Tunes resonant frequency of driver tank
circuit.

. C52 Driver Loading Adjusts loading on driver coltector
circuit and matches it to the base of the
L power amplifier Q18.
l R30 RF Output Level Adjusts the collector voltage applied to
4 the driver transistor.
C55 Power Amp Tuning | Tunes resonant frequency of power ampli-
1 fier collector tank circult.

R25 Freq. Adjust Adjusts the conduction period of a mono-
stable multivibrator in the AFC loop.

— Fl Fuse - 1 A Provides overload protection for exciter

power transformer.

3-13
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Table 3-1.

Operating Controls and Indicators
(continued)

Ref. Des.

Nomenclature

Function

MODEL 2202-A FM EXCITER
(Behind Removable Panel)

53

53

R106

RB

L5

Cc77

F2

R87

AFC-Lock

AFC-Disable

Temp Adjust

R8

L.O. Tune

FMO Tune

F2 - 1A

{None)

Closes AFC loop to establish FM oscillator
frequency control by comparing it to a
crystal controlled reference frequency.

In this position, the AFC loop is opened
and the FM oscillator operating frequency
can be readily adjusted.

Contrels level of regulated temperature
within the FMO chassis.

Establishes a reference voltage against
which the integrated AFC IF frequency is
compared.

Tunes resonant fregquency of crystal
ogcillator tank eirecuit.

Capacitor tunes the free-running frequency
of the FM osclllator.

Protects against damage from possible
short circuits in the FMO chassis heater
circuilts.

This control, mounted on the power supply
regulator PC card, adjusts the +15 volt
regulated output used by the FMO chassis
circuits,

MODEL 2202-A FM EXCITER

{Rear of Chassisg)

115 VAC Input

TB2

Three wire (one grounded) input power
connector,

AC terminal board. With LINE ON switch
(52) closed and jumper removed from term~
inals 1 and 2, the exciter can be remotely
controlled by placing a closure across
these terminals. Ancillary equipment powar
{Stereo Generator, SCA) can be obtained
from terminals 2 and 3.
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Table 3-1, Operating Controls and Indicators

(continued)

Ref. Des.

Nomenclature

Function

MODEL 2202-A FM EXCITER

(Rear of Chassis)

TB1

RO97

R98

SCA

RF Output

TB1

Stereo Input

R97

R98

A modulated SCA carrier can be introduced
at this connector to be combined with
either a monaural or composite stereo
signal to modulate the FM exciter. '

High level output (10 watts nominal)
from solid-state power amplifier,

Audio terminal board. For monaural opera-
tion, the audio signal would be applied to
terminals 1, 2, and 3 at a 600 ohm imped-
ance level, balanced to ground. Terminal

2 is ground. A jumper is also placed

acrosa terminals & and 5. TFor stereo
operation, the jumper would be placed across
terminals 5 and 6. The composite stereo
signal would be introduced via an unbalanced
line to the connector captioned STEREO INPUT

Accepts a composite stereo signal to modu-
late the exelter. A jumper should be
placed across terminals 5 and 6 on
terminal board TBI1.

Adjusts the level of the monaural AF gignal
applied to the FM oscillator.

Ad{usts the level of the composite stereo
signal applied to the FM oscillator.

FM-12KD OR FM-25KD TRANSMITTER
(Main Control Panel)

3M1

3510

M2

Iine (Meter)
Line (Switch)

Driver (Meéer)

AGC Voltmeter (0=300 VAC)
Measures input power line voltages.

Selects each of the three phases to
measure line voltage.

DC voltmeter (0-500 V) to measure driver
grid bias and screen wvoltages,

3

15
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Table 3-1.

Operating Controls and Indicators
(continued)

Ref. Des.

Nomenclature

Function

FM~-12KD OR FM-25KD TRANSMITTER
(Main Control Panel)

3512

3M3

34

3M5

M6

M7

3513

Mg

3511

3R43

M9

35814

Driver (Switch)

DR Secreen

DR Cathode

PA CATHCDE

PA Plate

Plate (Meter)

Plate (Switch)

Filament {(Meter)

Filament (Switch)

PA Fil Adjust

Output (Meter)

Output (Switch)

Selects either grid bias (GRID) screen
voltage (SCRN) to be measured on meter 3M2,

DC Milliammeter (50-0-50 ma) to measure
driver screen current.

DC Ammeter {0-1 amp DC) mesures driver
cathode current.

DC Ammeter (0-6 amp DC} measures power
amplifier cathode current.

DC Ammeter (0-6 amp DC) measures power
amplifier plate current.

DC Voltmeter ((0-10 KVDC) measures either
driver or PA plate voltages.

Selects either driver (DR) or power
amplifier (PA) plate voltages to be
measured on meter 3M7.

AC Voltmeter (0-10 VAC) measures either
driver or PA filament voltages.

Selects eilther driver (DR) or PA filament
voltages to be measured on meter 3M8.

Controls operation of SCR regulator in
primary of the PA filament transformer,

Measures forward and reflected power
between the FM exciter and the driver
grid and also between the output of the
harmonic filter and the antenna trans-
mission line. The various functions are
selected by means of a push-button switch
3514. 1In the REMOTE position the PA for-
ward power reading can be monitored at a
remote point,

Selects the various functions described
in the preceding paragraphs.

3«16
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Table 3-1. Operating Controls and Indicators

{continued)

Ref. Des.

Nomenclature

Function

FM-12KD OR ¥M-25KD TRANSMITTER
(Main Control Panel) (cont'd)

3R10

351

3DS1

352

3D53

3084

3DS5

3DS6

Output Power

Start (Switch)

Start (Lamp)

Stop

Interlock Status

Bias Status

Ready Status

DR Cath Overload

Controls transmitter output power by vary-
ing the grid blas on the driver and asg a
consequence, the RF drive to the PA stage.
It is also motorized so it can be operated
from a remote point.

Initiates the turn-on sequence of the transH
mitter after the LINE, BLOWER, and FILAMENT
CIRCUIT breakers are turned on.

P/O START switeh assembly. It will light
when the START switch 1s actuated and is
latched in by contacts on relay 3KI1,

Opens up the coil circuit of relay 3K1,
causing the START switch latching contacts
to open. This shuts down the transmitter
except for a 180-second after-cooling
period initiated by operation of the STOP
switch. The blowers will automatically
shut down after this period.

If all door interlocks are closed the
INTERLOCK STATUS lamp will be energized
upon closure of the START switch.

If the blas supply is functioning properly
contacts on relay 3K4 will close to
energize this indilcator.

Contacts of relay 3K3, that had opened at
the instant the START awitech was closed
will again close, after the 180-second
pre~heat period has been completed, and
energize the READY STATUS indicator lamp.

If a malfunction occurs that increases

the driver cathode current beyond a preset
value, this indicator will light and
remain 1lit until reset,
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Table 3-1. Operating Controls and Indicators

{continued)

Ref. Des.

Nomenc lature

Function

FM-12KD OR FM~-25KD TRANSMITTER
(Main Control Panel) (cont'd)

3Ds?

3Ds8

3Ds9

Insil

3s4

PA Cath Overload

HY Overload

VSWR

Reset
(P/0 Plate Reset
Switch)

Plate On~-Off

If a malfunction occurs that increases
the PA cathode current beyond a preset
value, this indicator will Iight and
remain lit until reset.

If a malfunction occurs that causes an in-
crease in current, in high voltage circuits
external to the power supply, beyond a
preset value, this indicator will light
until reset.

A meter relay, located on the lower fromt
panel, monitors reflected power sampled
at the cutput of the harmonic filter.
When the current reading reaches a preset
value due to excessive VSWR an impulse is
sent to the fault cycling circuit and the
VSWR lamp will light.

With 3K7 energized at the time the +24 volt
control power supply is activated, normally
closed contacts in series with the RESET
indicator (3DS11) will be opened preventing
it from lighting. It will stay unlit until
three faults occur and the HV supply contro
circuits are locked out when it will light
to indicate a need for a manual reset of
plate voltage and overload indicators,

If all previous steps have functioned
normally and the fault-cyecling control
relay 3K7 is enévgized, pressing

the PLATE ON-OFF switch will cause the
high voltage plate transformer contactors
to close to provide plate voltage for
driver and PA plate circults and via a
Zener regulator circuit to the screen of
the driver. Pressing the SCRN push-button
under the DRIVER meter should obtain a
reading of +300 volts.
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Table 3-1. Operating Controls and Indicators
{continued)

Ref. Des. Nomenclature | Function

FM~12KD OR FM-25KD TRANSMITTER
{Main Control Panel) (cont'd)

3s8 .Plate Reset Reset the fault counter, in the fault-
cycling circuit, to its original state
and high voltage circuits are re-activated.

(Lower Contrecl Panel)

Irl Fuse in #1 section of 3510 LINE switch.
Protects against wiring harness damage
in case of a short in the switch.

3F2 Fuge in #2 gectionof 3510 LINE switch.
Same function as above.

3F3 Fuse in #3 gection of 3810 LINE awitch.
Same function as above.

3CB3 Line Main power line circuit breaker. Rated
at 225 amp max.

3CR2 #Filament Filament circuit breaker. Rated at 20
amp max.

3cB1 Blower _ Blower cirecuit breaker. Rated at 20 amp
max.

3M11 VSWR Meter relay provided for protection

against excessive VSWR. Can be set to
provide a contact closure at any preset
value. Closure would activate the fault
re-cycling circuit.

3M10 Elapsed Time Elapsed time meter. Indicates accumulated
operating time,
3s9 Plate Voltage Provides a capability for reducing the high
(FM=25KD Only) voltage during initial tuning procedures

by connecting the 3-phase primary power
source to the transformer primary windings
connected in a WYE configuration (LOW).

In the HIGH) position, a DELTA primary
circuit arrangement is used and full
voltage 18 obtained.
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)

Table 3-1. Operating Controls and Indicators

(continued)

Ref, Des.

Nomenc lature

Functien

FM~-12KD OR FM~25KD TRANSMITTER
(Lower Control Panel) (cont'd)

3R13

r4

3F5

A4
(PC Board)

ALC Adjust
{Optional)

3F4

3F5

Overload Threshold
Controls

Establishes RF output power level that
will be waintained constant regardless
of normal tube aging and power line
variations.

Primary circuit fuse for 24-velt control
circuit power supply.

Same as above,

Located behind an easily removable cover
plate are three overload threshold adjust-
ment controls. From top to bottom their
functions are: DRIVER OL, PA OL & PILATE.
Lower control is fault system test switch.

(Upper Front Panel)

2¢11

2012

214

219

2L10

Driver Input
Tuning

Driver Grid
Tuning
Driver Tuning

PA Tuning

PA Loading

Tuneg the primary of the input coupling
transformer between the exclter and
driver control grid.

Tunes the secondary of the input coupling
transformer,

Varies the effective length of the drlver-
to=PA coupling transformer.

Tunes the input to the pi output matching
network,

Tunes the seriles inductance of the
network to control loading of the
PA by the antenna circuilts.
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3CB3

1C31

Figure 3-6.

1T4 1C30

FM-25KD Front Lower Panel Removed
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1C29

SOLID STATE
OVERLOAD
CONTROL CARDS
3A1, 3A3, 3A4

1DC1

1012

1L11
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2L14 2113

2R1
(REAR)

2C38
(REAR)

noES GRID
2C12 TUNING

213

2C28

DRIVER TUNING 29__ ’z

Figure 3-7. Driver Compartment, Cover Removed
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2115, 2L16
2C54
2XV1

2C64

2C27
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PA LOADING (]

2C32
2010
208
2V2
2L9
2C43
2C44
2C45
Figure 3-8. Power Amplifier Compartment, Top Cover Removed
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2RS5 -

2R6
2R7 )
2R4 2R5
2FL1 JII
2E1
2XE1
2R41 II
2J2
2R31
TO ll
2R40
2R44
2R45
2R144 .
2R145
2A2 .
2J3
-
Figure 3-9. Power Amplifier Compartment, Rear View
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1TB4
1TB3
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AC Power Input Connections
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Figure 3
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1CR8
1CR10

1CR7

1CR9

1CR11

HV Rectifier Assembly

Figure 3-11.
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POWER AMPLIFIER,
FIG. 3-9

2B3

2B4

Figure 3-12. FM-25KD, Rear View, Doors Removed
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DRIVER STAGE,
FIGURE 3-13

1K20

1K21
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2C65 201

2R143

2R16

2VR1 2R17
2VR2
2R18
2VR3
1TB2
2C28
2R20
TO
2R29
2E3
2XE3
2R30
- 273
272 — L]
2R9
2CRb
2B2
Figure 3-13. Driver Compartment, Rear View
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1A6

1T1

Figure 3-14.

FM-25KD PA Filament Regulator and Transformer
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STOP POST FOR
SEATING TUBE

STOP POST FOR
SEATING TUBE

Figure 3-15. Power Amplifier Compartment, Lower Cover Removed
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Figure 3-16. Rear Filter Panel
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SECTION IV

PRINCIPLES OF OPERATION

General

The transmitter is divided functionally into the following:
(1) Interlock and Control Circuilts, (2) Power Suppiies, (3)

RF Amplifier Section, (4) Automatic Power Level Control, and
{5) Overload Protection and Automatic Recycling Circuits, The
Model 2202A FM Exciter will be discussed in detail 4in its
operating and maintenance manual,

Interlock and Control Circuit Analysis

The interlock and control circuits are concentrated at the left
side and lower edge of the schematic diagram for the applicable
transmitter, Refer to schematics, Fig. 4-1 or Fig., 4-2.

Power is first applied by operating the LINE circuit breagker
(3CB3) to the ON position. The voltage available at each of the
three phases can be measured on LINE meter {(3M1l) by sequentially
pushing the three push-buttons of LINE switch (3S10). Fuses
(3F1), (3F2) and (3F3) are used to prevent damage to the wiring
harness if a short circuilt cccurs in the switches, Capacitor
(1C1) serves as an RF by=-pass for LINE meter (3M1).

The blower and filament circuits are made ready for subsequent
application of power by closing the BLOWER circuit breaker (3CB1)
and the FIIAMENT circuit breasker (3CB2). Closure of the BLOWERS
breaker energizes the 24-volt power supply used for the control
circuits., This insures that the cooling blowers will be ener-
gized hefore control circults can be activated to apply filament

and high voltage to the driver and PA tubes.
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UNIT NUMBER AND/OR SUBASSEMBLY
DESIGNATION(S) AS APPLICABLE.
2, ALL RESISTANCE VALUES ARE IN OHMS, 1/4W
3. ALL CAPACITANCE VALUES ARE IN UF.
4. THIS SCHEMATIC DIAGRAM APPLIES TO:
FM-I2KD WITH SERIAL NO. 005 AND HIGHER.
FM 25KD WITH SERIAL NO. OI3 AND HIGHER.

5. RELAYS 3KII,3KI28 3KI3-PINS 1814, TBS ARE
INTERNALLY CONNECTED.

Figure 4-4. Schematic Diagram Control Circuit
Logic with Rev, G of 3A4 Fault Board
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When the START push-button switch (351) 1s ec¢losed, a number of
simultanecus events take place as described below:

a. Relay 3K1 is energized, cloaing latching contacts
across the START switeh (351), and also closes another
set of contacts to apply power to the cabinet fan (1B1),
driver blower (2B2), and relay (3K19) whose contact
closure energizes PA blowers (2B3) and (2B4).

b. Power 1s applied to a 180-second monostable multivibrator
timer that instantly applies power to relay (3K3) opening
normally-closed contacta (5-8) to keep the READY light
(3DS5) from operating and normally-open contacts (1-3)
are closed., Contacts (1-3) appear to represent a
redundancy since contacts (6-8) of relay (3K1) already
perform a similar function. However, contacts (1-3)
play arole in an after-cooling function when the STOP
switch (352) is pressed).

¢. If all the air interlocks are closed, power is applied
to relay (3K2) whose contacts (1-3) energize relay
(3K18). Power is thereby applied to the PA filaments,
the primary of the driver Sola filament transformer
(2T2) and the elapsed-time meter (3M10).

d, If all the door and access hatch interlock switches are
cloged, the INTERLOCK indicator (3DS3) will {lluminate
and relay 3K5 will be energized applying power to the
Blas transformer, 2T3.

e. At the moment the bias supply delivers voltage, relay

(3R4) will close contacts (1-3) to apply power to the

4-11
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BIAS indicator (3DS4). It will also apply voltage to
3K3 contact 5.
f. After the 180-second pre-heat time interval has elapsed,

relay (3K3) contacts (1-3) will open again and contacts

(5-8) will close to energize the READY indicator (3DS5).

NOTE:~ Opening of relay (3K3) contacts (1-3) will not

shut down the blowers since they are still being supplied

power via relay (3K1} contacts (6~8) and contacts of

relay (3K19).
The PLATE VOLTAGE switch (359) should he rotated to the LOW
position (FM-25KD only). This utilizes contactor, 1K20. When
the PIATE ON/OFF latching switch (354) ie pressed into the ON
position, the PIATE indicator (3DS10) will 1light and relay (1X20)
will be energized. Its contacts will connect the high voltage
trangformer primary windings to the three-phase power source in a
WYE configuration. This will provide a reduced secondary output
voltage., Rotating the PLATE VOLTAGE switch (3S9) from LOW to HIGH
can be done without operating the PIATE ON/OFF switch (384) to the
OFF position. No dsmage can occur since the switeh has a 90°¢ index
and the WYE connection contactor (IK20) will drop out before the
DELTA connection contactor (1K21) pulls in and provides the in-
cregsed secondary voltage.

Power Supplies

4-3.1 Bias Power Supply (See photo, Figure 3-13)

The bias power supply consists of transformer (2T3) whose
aecondary winding is connected to a full-wave bridge rec-

tifier quad (2CR5). An R/C filter is used, consisting of
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a 3,000 ohm, 25 watt resistor (2R4) and a 106 MFD capacitor
(3C24). The coil winding of relay (3K4) is connected across
the output of the power supply. A serious malfunction in
the power supply that reduces the bias voltage below the
hold-in voltage of the relay will cause it to drop out and
open up the plate voltage contactor control circuit. The
output of the power supply is also connected to one end of
OUTPUT POWER control potentiometer (3R10). The arm of
this control is connected to the control grid circuit of
the driver amplifier, The remaining end of the control

is tied into the automatic level control circuits which
will be described separately. The automatic level control
circuit is optionally available on the FM-12KD transmitter.

High Voltage Power Supplies

The high voltage power supply provides power for several
circuits. It utilizes a 3-phase power transformer (1T4).
The secondary ies connected to a full-wave bridge rectifier
(diodes 1CR6 through ICR11) and then through a filter
reactor (1L12) to the output filter capacitor (1C31) to
provide the high voltage output for the PA tube. The
bleeder gystem consists of resistors (2R44, 2R4A5, 2R144
and 2R145).

A second power supply configuration utilizes rectifiers
(1CR7, 1CRY9 and 1CR11) in a half-wave arrangement ta
provide half the high voltage output for the driver
amplifier, The filtering consists of filter reactor
(1L11), capacitor (1C30), series resistors (2R17) and

(2R18) and the output capacitor (1C29). Resistor (2R143)

4«13
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4=3.3

T e o n.'.,

performs a bleeder function at the output of the power
supply.

In addition to supply the driver plate, this half-voltage
power supply also supplies the driver screen via dropping
resistor (?R16) and series connected Zener regulators
(2VR1, 2VR2 and ZVR3). Capacitor (2C65) serves as a
by-péss. The driver screen is supplied & regulated

300 volts from this circuit.

24~Yalt Control Clrcultrv Power Supply

4 ~4 RF Amplifiers

Pt r——

A commercially avallable 24-volt power supply is used for
the control circuits. Its capacity is 2.5 amperes steady
state and 18 regulated at the 24-volt output level. This
power supply has its own self-contained fuse (3 amp)
mounted on the power supply sub-chassis. The manufacturer’s
data sheet and schematic is provided as a part of the
appendix of this manual,

A failure of the 24-volt power supply primary fuses (3F4
or 3F5) or its own D.C, output fuse will digable the
control circuits and it will be impossible to start

the transmitter. A failure of this sort will be obvious

since none of the panel lights will be illuminated,

44,1

Driver Amplifier (See Figure 3-7)

The driver amplifier employs a 4CX1000K tetrode (2V1)
operated in a neutralized grounded cathode circuit. It
uses the Bruene method of neutralization by sampling
plate RF voltage and applying it via a capacitance

divider consisting of a variable capacitor {2C20) and

e ———
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the feedthrough by-pass capacitor (2C13). This latter
capacitor presents an "imperfect' by-pass in that its
value is deliberately selected to allow a small amount

of controllable "out-of-phase" RF voltage to be fed

back into the grid circuit, thereby stabilizing its
operation.

The input of the driver control grid circuit is double
tuned by means of inductance/capacitance combinations
(2L14-2C12) (DR GRID TUNING) and (2L13-2C11) (DR INPUT
TUNING). Inductive coupling is used between the two tuned
circuits, Blas voltage is shunt fed to the driver control
grid by means of RF choke (2RL1).

A directional coupler (1DC1) is installed between the
exciter RF output and the driver input coaxial connector
(2J1). This permits monitoring the reflected and the
forward power on meter (3M9) via switch (2514) to opti-
mize the impedance match and transfer of power.

Capacitora (2C15 through 2C18) and (2C66 through 2C69)
provide low-inductance RF by-passing of both sets of
filament wiring is further decoupled by feed-through
by-pasa capacitors (2021 and 2C22) prior to being counected
to metering circuits and the Sola filament transformer
(2T2).

The cathaode side of the filament is wired through the

DR CATHODE meter (3M4) and an overload sampling resistor
(3R14) back to the ground circuit of the high voltage
power supply. Capaciter (3C4) provides an RF by-pass

for the meter (3M4).
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Resistor (2R15), directly at the screen of the driver,
minimizes any tendency toward parasitic oscillations.
It is followed by by-pass capacitor (2C54) and then
goes through DR SCRN current meter (3M3) to the reg-
ulated 300 volt supply. RF by-passing of the meter is
provided by capacitor (3C5). RF by-passing of the

300 volts to the DRIVER SCRN voltage metering circuit
18 accomplished by capacitor (2C65). Metering of DRIVER
GRID and SCRN voltages is provided by meter (3M2) and
push~button selector switch (3512).

The plate of the tetrode driver amplifier (2V1) is
shunt-fed through RF choke (2L3). Capacitor (2027)
serves as a plate~-voltage blocking and coupling
capacitor to a coaxial quarter-wave coupling trans-
former that serves to match the driver plate impedance
to the input impedance of the grounded-grid PA stage.
The effective length of the "quarter-wave" line and its
impedance transformation characteristice are controlled
by variable capacitor (2C64) and the varlable shunt
inductance DRIVER TUNING (214).

Power Amplifier (See Figures 3~8 and 3-15)

The power amplifier 1s a 3CX15,000A7 in the FM~25KD and
a 3CX10,000A7 for the FM-12KD arranged in a grounded-
grid circuit configuration. RF driving power is coupled
into the filament circult by means of a moderately
balanced physical layout through ceramic coupling
capacitors (2C70 through 2C73)., The filament is main-

tained above RF ground by RF chokes (2L6 and 2L7).
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NOTE:~ Physically, these chokes are straight silver-
plated rods. However, at the frequency of operation,
they exhibit sufficient inductive reactance to prevent
short-circuiting the driving power to ground,

The rods pass through the floor of the lower RF shield
compartment by means of feed-through capacitors (2C33

and 2C34) wherein the rods themselves serve as one
surface of each capacitor. At the bottom end of each
rod, heavy gauge wiring 1s used to connect the rods to

a high-reactance filament transformer (1T1). The pri-
mary winding of the transformer in the FM-25KD is pro-
vided a regulated input voltage obtained from the SCR
regulator (1A6). The regulated output can be manually
controlled over a limited range by the front panel
control PA FIL ADJUST (3R43). The FM-12KD filament
voltage is adjusted by means of a transformer primary
manually-adjusted filament power rheostat identified

ag 3R43 in the FM~12KD schematic. Wiring is run from
points B~B on the schematie diagram to the filament
metering circuit consisting of FLILAMENT meter (3M8)

and the push-button selector switch (3511), Four
resistors (2R5 through 2R8) are wired in serles parallel
combination and are connected in series with the PA fila-
ment transformer secondary winding center tap through the
PA CATH meter (3M6) to ground. Capacitor (3C6) serves as
an RF by-pass for the meter. The PA cathode current
passes through resistor 2R4 creating a voltage drop which

is monitored by the PA CATH overload protection circuits,

4-=17



www.americanradiohistory.com

4~18

DC power is shunt fed to the plate of the power amplifier
through a single L-section filter (2FL1l), feed-through
by-pass capacitor (2€32) and RF choke (218). Capacitor
(2C43), bullt into the PA tube socket assembly, serves
as a DC blocking and coupling capacitor to the output

RF tuned clrcuits.

While the PA output tuned circuit does not look like a
pi-section filter, schematically, it actually is. The
input capacitance of the pi-network is actually the
plate~to-filament capacity of the output PA tube (2V2),
However, it very obviocusly cannot be varied.

1f a variable inductor, such as (2L9), is placed in
shunt with this capacitance to be tunable at gome
frequency below the operating frequency, it can provide
a variation in the effective negative reactance. This
would appear as a varlable capacitor at the input to the
pi-network to tune its overall resonant frequency. The
value of the loading capacitors (2C43 and 2C44) are
determined at the factory for the sPecific operating
frequency. Control of the degree of loading 1s accom-
plished by variation of the pi-network series inductance
(2110).

The output of the pi-network is coupled to a harmonie
filter (1FL2). Two pairs of directional couplers are
installed at the load end of the filter. One pair is
used to sample reflected and forward power up to a 30
kilowatt level. The other palr performs a similar func-
tion for the FM-12KD transwitter in which power can be

measured up to a 15 kilowatt level.

—
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The output of the pi-network is coupled to a harmonic
filter (1FL2). Two pairs of directional couplers are
installed at the load end of the filter. One pair is

used to sample reflected and forward power up to a 30
kilowatt level. The other pailr performs a similar func-
tion for the FM-12KD transmitter in which power can be
measured up to a 15 kilowatt level.

The output of the directional couplers is connected via
two sections of OUTPUT switch (3514) to meter (3M9),

which is calibrated to read output power directly. If

the switch section, assoclated with PA FWD, is depressed
the reflected power is then monitored on the VSWR meter
relay (3M11) (located on lower front panel). The contacts
on this meter can be set to provide a pulse to the overload
cycling circuit when the VSWR exceeds some preset value,
When switch (3514) 1s in the REM position, the forward
power level can be monitored at some remote location

from terminals 1TB2-11 and 1TB2~12 by one of many remote
monitoring methods.

A small wire probe in a BNC coaxial connector (2J2) on
the rear of the PA upper shield compartment samples the
PA RF power to be applied to station monitoring equipment.
Output to the automatic level control is obtained from

coaxlal connector (2J3).

>~
i
(]

Automatic Power level Control (ALC)

The tranemitter ALC system maintains the transmitter output power
constant for varying conditions of line voltage, RF drive, and
tube aging. It 1s essentially a feedback scheme in which the

system gain is controlled by varying the bias level on the driver
4-19
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stage. The PA output signal is sampled by an envelope detector,
filtered and used as a feedback control signal in a transistor

DC amplifier. The desired output power level 1s get by adjusting
the ALC ADJ potentiometer, 2R13.

The sampled RF energy is detected and converted to a filtered DC
voltage by Automatic Detector level module 2AZ mounted on the side
of the PA chamber. This DC signal which 1is proportional to the
amplitude of the RF carrier is fed via a coax cable to the Automatic
Level Control module, 3A7, mounted in the control panel. ALC
control potentiometer, 3R13, adjusts the amount of negative DC
feedback voltage applied to the two-stage DC coupled amplifiers,
3Q1 and 3Q2, of 3A7 module,

Transistor (3Ql) 1s bilased to draw a reasonable amount of current
to cause a voltage drop acroas the OUTPUT POWER control (3R10).
The controlling action is such that an increase in the sampled

R¥, perhaps due to an increase in line voltage acts to Increase
the base bias on transistor (3Q2) causing it to draw more collector
current resulting in an increased voltage drop across resistor
(3R141). This increased voltage drop produces a reduction in
forward biass on the base of transistor (3Ql). The reduced bias
decresses (3Q1) collector current flow permitting the blas voltage
on the driver to increase,

The increased blas reduces the RF output of the driver and tends
to compensate for the initial rise in the power amplifier RF
output., The action is practically instantaneous and 18 very much
the same as an automatic gain control in a receiver.

Resistor (3R140) 1is a voltage dropping resistor for the Zener

regulator (3VR4}.
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4=5 Overlecad Protection and Automstic Recyling Circuitrs

4-6,1 Basgic Overload Protection

Protection against serious damage in the event of a
component fallure is provided at many points in the
trangmitter and 1s done in many ways.

The following paragraphs will describe the various forms:

Component Symbol Rating
Line Breaker 3CRB3 225 Amp
Blower Breaker 3CB1 20 Amp
Filament Breaker ace2 20 Amp
Fuse (for 220 VAC-Phase 1)

Meter Ckt. 3F1 1/2 Awp
Fuse (for 220 VAC-Phasge 2)

Meter Ckt. 3F2 1/2 Amp
Fuse (for 220 VAC-Phase 3)

Meter Ckt. 3F3 1/2 Amp
Fuse (24V Power Supply) Ky 1 Amp
Fuse {24V Power Supply) 3F5 1 Amp
Fuse {24V Supply Output) - 3 Amp

4=6.2 Automatic Re-cycling System - General

Other forms of protection are provided by the overload
re-cycling system. The following four parameters are

monitored and the system will react to any change in

excess of a preset threshold:
o Driver Cathode Current
\ Poyer Amplifier Cathode Current
High Voltage (Excess current drain external to
power supply).

VSWR at output of harmonie filter. (Optional in FM-12KD)

-

4-21
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In the event of an excess in any of the four parameters,
an overload re-cycling system is brought into action.

An overload will shut down the high~voltage circuite for

a 2-second perlod and also start a 60-second timing
interval, After the 2-second interval, the high-voltage
willl again be applied. If the fault is still present the
process will be automatically repeated. This can take
place three times within the 60~second period after which
the system will lock out the high voltage circults, Fault
indicator lights will show the location of the fault., Re-
setting of the system must be done manually by pushing the

PLATE RESET switch (3S8) after the fault has been cleared.

If the fault occurs only once, the 2-second timer will
automatically re-cycle the system to 1its infitial state.
The fault light associated with the circuit trouble will
remain lit until manually extinguished by the RESET
button. This is to provide a memory function for the
major faults causing shut-down.

The first overload will shut down the high voltage
circuits for a 2-second interval and also start a 60-
second timing interval. After the 2-second interval

the circuits are again enabled, however, if the fault

has not cleared, the circuit will disable the high voltage
before the voltage is applied. If, as in a power overload,
the fault disappears when the high voltage is down, then
the high voltage will again be applied. If the fault

ghould appear agaln when the high voltage is applied the
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4-6.3

process will repeat itself, If the process occurs 3 times
within a 60-second time interval the system will lock out
the high voltage circuits. The system may be cleared by
depregsing the Plate Reset Switch (358) after the fault
has been corrected,

Automatic Recycling System - Detailed Analysis

4-6.3.1 The Automatic Recycling System utilizes computer
type integrated circuits to perform control
logie functions. The system 1s designed to:
1. Detect a fault on one of four lines

2. Light and maintain a lamp indicating the
specific fault

3. Remove the high voltage for a period of 2 secs.

4., Return the transmitter to operation only if
the fault has cleared,.

5. If three faults occur in 60 seconds remove
the transmitter from operation (locks out
the high voltage),

6. If 60 seconds elapse with 2 or less faults,
clear the count.

7. Clear the count and indication when a start
command occura (Note:- When power is applied
to the unit one or more fault indications
occur due to the random order in which the
logic is energized. This clears the meaning-
less indication automatically.)

4=23
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4=6.3.2 Introduction to logic

Since use of logic devices in broadcast trans-
mitters is relatively new, the basic functions
will be described here. The devices used on
Transistor=-Transistor-logie (TTL) 7400 series
which operates at voltage levels of about

5 Volts, It is mostly Medium Scale Integra-
tion (MSI) manufactured in Pual in~line Plastic

(DIP) packages rather than discrete circuits,

These circuits operate at levels called @ and
1. A "@" level is 0 to .8 Volts and a "1"

is 2.0 to 5.0 Volts. The region from .8 to
2.0 is usually a "1", but cannot be depended

upon,

O R R
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Devices Uged:

(A) Nand Gate

Symbol: ;: :::);——-(1

Types: SN7400N quad dual input nand gate

SN7430N elght input nand gate

The Truth Table to describe a 2 input nand gate is:

Case Inputs Output
A B G
#1 0 0 1
#2 0 1 1
#3 1 0 1
4 1 1 0

It can thus be seen that the output is a "1" for

all cases except when both inputs are high or it can
be said the output 1s low only when all inputs are
high.

For an eight input gate the same is true - the output
is low only when all inputs are high,

(B) The Inverter or Not Gate

Symbol: A —‘DO— B

Type: SN7404N

Truth table:

Input OQutput
A B
0 1
1 ¢

Thus the output is always the opposite of the input.

An inverter may also be created by using a nand gate.

This done by tying both inputs together as shown

below. Operation may be verified from the truth

4«25
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table of 4-6,3,2-A

(C) Or Gate:

Symbol: Q:D—'— ¢

Type: No individual or gates used, but
used in other devices.

Truth table:

Inputs Output
A B C
0 0 C
0 1 1
1 0 1
1 1 1

Thus the ocutput is high whenever any input is high.
It may also be said to have a § output only 1if all
inputs are Zero.
(D) Schmitt Triggers
Symbol: No Special Symbol
Types: MC9809P =~ Quad Dual Input Schmitt Trigger

SN7413N = Dual Quad Input Schmitt Trigger

Description: The Schmitt trigger is a device
which remains off until a specified voltage level
13 reached (called threshold level)., It then
turns on {output = 1) and remains on until the
voltage decreases to another specified level.
This turn off level usually is less than the

turn on level.
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MC9809P: FEach Schmitt Trigger is preceded
by a dual input OR gate. The symbol circuitry

may appear as follows:

A Sehmitt c
B :D_— Trigger

The device MB9809P contains four of these

circults.

VOn= 1,40V V Off = .70 V

SN7413N: Each Schmitt Trigger is preceded
by a four input AND gate. The output is
followed by an inverter. The symbol circuits

appears as follows:

Ificranﬂit{ =
D_ Trigger

This may be almplified to appear as a four

d

input Nand Gate as ghown below:

2 S—
B— -
C
D

{(E) Monostable Multivibrator or one shot,
Symbol: No symbol
Type: SN74121N
Description: This is a typical one shot with
3 inputs, 2 outputs and external timing circuits,
When fired the Q output goes high, 6 goes low,

When reset Q is low and 6 is high.

bL=27
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The device may be fired in two ways.
1. If € 1is high, it will fire when either
A or B goes low.

2, If either A or B is low it will fire

when C goes high.
The one shot does require a transistion to
trigger. Once fired the inputs are locked out

for future transitions until the cycle has

completed itself. Normally the one shot is

utilized as shown:

v Rl !
A s 9w ls  q
s -
+ 5 T Q
e
ENABBLE

With Ry and C1 being timing components the
2-gecond timer utilized is constructed in

this manner.

For longer periods a transistor is used to
multiply the capacity. The circuit configuration

appears below,

+5v.
Ri
v CRI
A ;f- g lo ] 6 @
8 4+ s i Q
!
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(F)

(6)

CRy provides a rapid discharge for the capacitor
to insure proper termination of the cycle.

Both the 60-second and 180-second timer use the
capacitor multiplier, Only the 180-second timer
uges the discharge diode.

Counter = 4 Bit Resettable Up Counter

Symbol: No special symbol

Type: SN7493N

Description: This device contains 2 sections

A & B. The A section contains a single bit
flip=flop and is not used. The B section

contains a 3 Bit Counter which counts negative
transitions. Ouly the first 2 bits are actually
uged, There are 2 inputs to reset and both must
operate togaether thus they are tied together.

The reset inputs reset the count to zero when
high. They must be held at 0 to count.

Flip-Flop

Symbol: No special symbol 1 used for a Flip-Flop
Type: SN7474N Dual D-Type Edge~Triggered Flip-Flop
This device has one input (D) and two outputa

(Q and Q). When the clock input 18 pulsed, the D
input 18 transferred to the output. The clear input
must be held at a "1" in order to clock an input,
and when set at Logic @ will reset the Q output to
Logic #. The device has a preset input which

automatically sets the Q output to a Logic 1.

4-29
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The circuit which is uged in the Lamp Driver

Circuit ties the input D to Logic 1. The

fault signal from the fault detector board goes
to the clock input. Thus when a fault occurs
the Logic 1 is clocked to the Q output. The

Q output remains at Logic 1 until a clear signal
is received,

All the devicesa are 14 lead DIP.

Vee (+5) and Gnd are supplied on the following

pins:

Device Vee Gnd
SN7400N 14 7
SN7 404N 14 7
SN74121N 14 7
SN7413 14 7
SN7474 14 7
SN7493N 5 10
MC9809D 11 4

The devices appear as below:

Bottom View
Dot may ilf:;lv_‘igal;JS‘ély
not b@. /51 4
present )
KEY 4131241 109 8

BREERER

The following reproductions from the Texas Instrument

manual are ghown for the reader's convenience.

ML & B B A B WIS

-
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CIRCUIT TYPES SN5413,SN7413
DUAL NAKD SCHMITT TRIGGERS

recommended operating conditions

SN&413 SN7413
MIN NOM MAX [ MIN NOM MAX unNIy
. Supply veltage Voo 4.5 5 55 | 475 5 52| V
High logic level 20 20
Fan-out from each cutput, N Low logic level 0 0
Operating free-air temperaturo ranga, Ta —55 Q 125 0 25 70 | °c
| thaximum input rise and fall_times No restriction No restriction
rlectrical characteristics over recommended operating free-air temperature range (unless otherwise noted}
[ PARAMETER TEST TEST CONDITIONST MIN  TYPI MAX [UNIT
FIGURE
I_VT4 Posiuive-going thrgshald voltaga 94 Veg=5V 1.5 1.7 2 Vv
:_\;:r___ Nagstive-going threshold voitage 95 Ve =5V 0.6 08 11| V
VY. =Vy_ Hysterasis 4895 (Voo =5V 04 0.8 v
V| Input clamp voltage 97 Ve =MIN, = —12mA -15| V
{ VoH High-level output voitage 95 Vee = MIN, Vi=D&v, 24 3.3 v
IoH =~ —800 pA
Vi = MIN, V=2V,
VoL Low-level output voltage 94 022 pa | VvV
lgL = 16 mA
1T+ Input currant at positive-going threshold 94 Vo =5V, Vi=VT4 —0.65 mA
IT- input current at negative-going threshold 95 Veoo=5 W, V= Vo —0.85 mA
11 Input current at maximuin input voltage 96 Vg = MAX, V=85V 1| mA
LHH High-level input eurrent 86 Voo =MAX, V=24V 40 | pA
i LITH Low-tevel inpuet currant 97 Vepg=MAX,  V)=04vV =1 =16 | ma
[os Short.circuit output current § 98 |vee=MmAx ) —18 —55 | mA
; IccH Supply current, high-level output 99 Vec = MAX, V=0 14 22 | mA
|_|CCL Supply current, lowlevel output 99 Voo = MAX, Vi=48v 20 32 | mA

TFur conditions shown as MIN or MAX, use the appropriate valus specitied undsr recormmaendad operating cenditions for the spplicable davice
¥py,

“All typical values sre at Vg = 5 V, Ta = 28°C,
Sut more than one output should be shorted st s time.

switching characteristics, Vo =5V, T4 =25°C,N =10

TEST
PARAMETER FIGURE TEST CONDITIONS MIN  TYP MAX |UNIT
‘ 1PLH Propagntion delay timae, 1ow-to-high-levet cutput 100 Cp =15pF, R)_ = 400 2 18 27 ns
o 1PHL, Propagation delay time, high-to-fow-lavel output 100 CL = 16pF, R =« A0 22 15 22 ns

e
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432

CIRCUIT TYPES SH5413,SH7413
DUAL NAND SCHRITT TRIGGERS

JOR N DUAL-IN-LINE OR
W FLAT PACKAGES (TOP view

Yee 20 2C NC 2B 2A v

o Operation from Very Slow Edges

®  Temperature-Compensated Threshold Levels

¢ Temperature-Compensated Hysterasis,
Typically 0.8 V

¢ High Noise immunity

positive logic: Y = ABCD

MNC—No internal connection.
TPin assignments for thesa circusts are the same for all packages.

description

The SN6413 and SN7413 dual Schenitt triggers consist of two identical Schmitt-trigger circuits in monolithic integra.. .
circuit form. Logically, each cireyit functions as a four-input NAND gate, but because of the Schmitt action, the g
has difterent input threshofd levels for positive- and neqative-going signals. The hysteresis, or backlash, which fs ¢
difference between the two thresheld levels, is typically B0 mV.

.

Apn important design feature is the built-in temperature compensation which ensures very high stability of the threshe ¢
levels and the hysteresis over a very wide temperature range. Typically, the hysteresis changes by 3% over ©

temperature range of —55°C to 125°C and the upper threshold changes by 1% over the same range. T

SN5413/SN7413 can be triggered from the slowest of input ramps and still give clean, jitter-free output signals, tt oo
also be tripgered from straight d-c levels.

These circuits are fully compatible with most other TTL, DTL., or MS! circuits. The SNB413 is characterized T
aperation over the full military temperature range of —B5°C to 125°C; the SN7413 is characterized for operation fr:
0°C ta 70°C.

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage V@ (see Note 1) 7Y
Input voltage (see Note 1} 555
Interemitter voltage {see Note 2} e e e e ... 55
Opersting free-air temperature range: SNB413 Circuits . . . . . . . . . . . . . o . . —55°C to 122
SN7413CIFCUItS . . . « .« . o e e e e e e . 0CTC
SEOrage 1BmpErature FaNGE . . . .« .« 4 4 4 e e e e e e e e e e e e e e e e e —85°C 1o 150

NOTES: 1. Vaoltapge valuss, except Intersmitier voitags, are with respect 1o natwark ground tarminal,
2. Thinis the voitage betwesn two amittecs of & multigle-smlierar transihptor,

2
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CIRCUIT TYPES SN54121, SN7TAI2
MONOSTABLE MULTIVIBRATORS

logic
TRUTH TABLE (Ses Notes 1 thru 3]

S FLAT PACKAGE
LToP VIEW]
[SEE NOTES 6 THRU 91

J OR N DUAL-IN-LINE PACKAGE
(TP ViEW}
{SEE NOTES 6 THRU 9]

i TIMING PINS

o RORCRORO,

TIMING PINS
C NC pNC

lhidinfominl

el

T R

— - i OUTPUT
Al Az] B A1l a2l B
RN 1 1 1 Lihubit
IsJ X1 o X |0 lihibit

X301 Xj|01]0 Inhiixt

0 x| o o] x | % One Shot

X 0 0 X n 1 One Shet

1 1 1 X[ ¢ 1 QOne Stat

1 1 1 0 X One Shot

A [ X L 0 Inhibit

u X1 0 1 X |0 {nlnint

X O H i 1 1 Luhibi

4] x 1 1 1 1 Inhitnt

1 110 x 100 Inhil

vivioe o bx [“. nhitry |
" Vam =2V

0 Vip =08V

NOTLS 1, L
transitlon.

2. t“ 1 = 1lme aftor Input
trunsktlon,

3. X indicates thoy althar a

legical 0 o 1. may ba

present,

thma vetare input

4, NC = Na internal Connuction.

description

pasitive (ogic:  see truth table and notes 5 and &

. Al and A2 ars negative adge triggered

logic inputs, and will trigger the ono
shot whan althur of both go to logica) O
with 8 at logical 1.

. B is 8 positive Schmiti-trigger inpuy tor

stow adgas or level detactien, and will
trigger the nne shot when B8 goss 1o
jogical 1 with either A1 or A2 at
{oglcal 0. (See Truth Tabte!

This monefithic TTL monostable muitivibrator features d-¢
triggering from positive or gated negative-going inputs with
inhibit facility. Both positive and negative-going output
pulses are provided with full fan-out to 10 normalized

loads.

Puise triggering occurs at a particular voltage lavel and is

7. External timing capacitor may be
connected between ain {post
tive) and pin @ Wwith no external
capacitance, an ouiput pulse width
of typicaily 30 ns is obrained.

8, To use tha internal timing resister
{? ki) rominal); cannect p]n@so
pin

6. To obtain variable pulsa width con
nect externsl variable resistance be
tweaen pin@and pin @ No exter-
nal current [imiting is naeded,

10, Foraccurate repeatable pulse widths
eonnect an external resistor between

pin @ and pin @ with pin@
apen-cireuit.
Vee

RT {internal) =

2 kil nominal
@t~ ©

C.p (xtarnal}

slgnat In signal out

nat directly related to the transition tima of the input pulse. Sthmirt-wigger input circuitry [TTL compatible and
featuring tamperature-independent backlash, See Figure L) for the B input allows jitter-free triggering from inputs with
transition times as siow as T volt/second, providing the circuit with an excetlent noise immunity of typieally 1.2 volts.
A high immunity to VCC noise of typically 1.5 volts is also provided by internal latching circuitry.

Once fired, the outputs are independent of further transitions on the inputs and are a function only of the timing
components. Input pulses may be of any duration relative 10 the output pulse, Qutput pulse lengths may be varied
trom 40 nenoseconds to 40 seconds by choosing appropriate timing components. With no external timing componants
(i.e., pin@ conngcted to pin @ pins @ apen) an output pulse of typically 30 nanoseconds is achieved which
may be used as g d-c triggered resst signal, Qutput rise and fall times are TTL compstiblie and ingependent of pulse
length,

Pulse width is achievad through internal compensation and is virtually independent of VCC and temparature. 1n most
applications, pulsa stability will only be limited by the accuracy of external timing compenents.

—SEE ORDERING {NSTRUCTIONS PAGE 1-1—
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CIRCUIT TYPES SN5474, SNT7474
DUAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS

logic S FLAT PACKAGE JORA N DUALAN-LINE PAGKAGE
{TOP VIEW} {TOP VIEW)
2 2 ? —
“ﬁl‘ SrEay MY CLONK PRESED 20 mwn
! 1
[14“_13—' EHERLNE el
TRUTH TABLE (Each Flip-Flop} ” . | e “r Vo
. toed T LT
INPUT OUTPUT | OUTPUT 1 | i
VF i : i
o Q a h H b (,H I
0 0 1 N K e :
i 1 o l A %L J{
tr C T r3° P
. ONORONO, @G) @1 lupsjsn;;
NOTES. 1. ty = it ima bafore clock pulse. tLune AEAR Ve CLEAR Bl ': " wmoo (A%

2. i1 = bit time atter clork pulse

positive logie: Low input to presot sets Q to logical 1
Low input to ciear sets O ta logical O
Presat and claar ara indapandeant of cleck

description

These monolithic, dual, D-type, edge-triggered flip-flops feature direct clear and preset inputs and complementary Q
and @ outputs. lnput information is transferrred to the outputs on the pasitive edge of the clock pulse,

Clock triggering occurs at a voltage level of the ciock pulse and is not directly related to the transition time of the
positive going pulse. After the clock input threshold voltage has been passed, the data input D} is locked out,

These dual flip-flops have the same clocking characteristics as the SNEA470/SN7470 gated {edge-trigyered) flip-flop
circuits, and both are ideally suited for medium- to-high-speed applications. They can result in a significant saving in
system power dissipation and package count in applications where input gating is not required.

recommended oparating conditions

Supply Voltage Voe:  SN5474 Circuits
SN7474 Circuits e e

Operating Free-Air Temperature Range, Ta:  SN5474 Circuits
SN7474 Circuits

Normalized Fan-Out From Each Qutput, N

Width of Clock Pulse, tp(clock) {See figure 71}

Width of Preset Pulse, tp(presst) (See figure 67)

Width of Clear Pulse, tp{clear] {See figure 67) . .

MIN NOM MAX | UNIT
45 5 65| v
a5 5 5261 Vv
Bs 25 125 | °C
6 25 70 |
10
30 ns
30 ns
30 ns

~SEE ORDERING INSTRUCTIONS PAGE 1-1-—
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M51

i CIRCUIT TYPES SN3493, SN7493

4-BIT BINARY COUNTERS

for applications in

MS1 TTL HIGH-SPEED RIPPLE-THROUGH COUNTERS

+ Digitat Computer Systems e Data-Handling Systems » Control Systems
s JORN
logic TAUTH TARLE [See Notes 1, 2, and 3) FLAT PACKAGE ITOP VIEW) DUAL-IN-LINE PACKAGE (TOP VIEW!
1 oGt

1PEPEIT A N A N B

®®®®.O.

Lhm e

! f f

@@O@@m@

4 et e Yoy o

LNy i 1] * J:

T
:l
i

PR, _.__ﬁ__,_‘t__._l.__._ -

WFUIT
A

' postive logic: see truth table

{
!
5
v
!

|

1
1 .
v
3 '
‘
1 1
1 i f .
|
1 1
, t
i

b, ! ) i NG No Internal Coanection
. Ouiput A connacted (n input B
. To resat all outputs to logical 0 oth
Agg1) end Aggg) inputs must be at
1oglcal 1.
3. Elther {or both) roset Inputs Rgeq;
and Aggp) must be at a foglcal O to count,

NOTES:

&
S

description

C, and D outputs as shown in the truth table above.

32 mW per flip-flop (128 mW total).

Supply Voltage Vi (See Note 4}

Input Voltage Vi (See Notes 4 and 5)

Oparating Case Temperature Range:  SN5483S

Operating Fres-Air Temperature Range: SN5493J, SN5493N
SN7493 Circuits .

Storage Temparature Range

NOTES. 4, Thesa volipge valuas sri with roapect 10 natwork ground fofiminal.

A, ¢iput signals mutt be rarc or positiva with respect 6 netwnrk graand termingl,

These high-speed, monolithic 4 bit binary counters consist ot four master slave flip-flops which are internally intercon-
nected to provide a divide-by-two counter and a divide-by-eight counter. A gated direct reset ling is provided which
inhibits the count inputs and simultaneously returns the Jour flip-flop outputs to a logical 0. As the output from flip-
flop A is not internally connected to the succesding flip-flops the counter may be operated in two indepentdent modes:

1, When used as a 4-bit ripple-through counter, output A must be externally connected to input B. The input
count puises are applisd 1o input A, Simultaneous divisions of 2, 4, 8, and 16 are performed at the A, B,

2. When used as a 3-bit ripple-through counter, the input count pulses are applied to input B. Simultaneous
frequency divisions of 2, 4, and 8 are available at the B, C, and D outputs. Independent use of flip-flop A is
available if the reset function coincides with reset of the 3-bit rippie-through counter,

These circuits are completely compatible with Series 54/74 TTL and DTL logic families. Average powar dissipation is

absolute maximum ratings {over aoperating temperature range unless otherwise hoted}

7V
. ) B5 WV
_55 Cto 125°C
—85°Cto 126°C
0°C to 70°C
—86°C 1o 150°C

TEXAS INSTRUMENTS

INeORIPORATE 1
FOST GFFICE ANX %022+ DALLAS TEXAY TRI2D

ke b 1 L N B = T W e e e

-
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CIRCUIT TYPES SN5430, SN7430
8-INPUT POSITIVE NAND GATES

S FLAT PACKAGE
{TOP VIEW)

4 OR N DUAL-IN-L1INE PACKAGE
{TOP VIEW,)

NC NC ¥

OXORONORONO;

GMNO H

1L

schematic
.
*r — .
LY e
—
o
Componsnt vajues shown ars nomknsl.
N N Intarnal Connoction

poasitive logic: ¥ = ABCDEFGH

recommended operating conditions

Supply Voltage Vor:  SN5430 Circuits
SN7430 Circuits

Normalized Fan-Out From Qutput, N

Operating Free-Air Temperature Range, Ta:

elactrical characteristics (over recommended operating free-air temperature range unlass otherwise noted)

SN5430 Circuits

SN7430 Circuits

MIN NOM MAX [ UNLT
45 5 85| V
475 5 62B| V

10
-85 26 126 | °cC
o 25 7] °c

PARAMETER TEST TEST CONDITIONST MIN TYPL MAX:UNIT
FIGURE

Logical 1 mput voltage raguirecd
Vin(1y  atall input tarmunals to ensure 1 Vge MIN 2 vV

logical O fevel at output

Legical 0 input valtage requirad
Vin{0] @t any nput terrimal to ensure 2 Ve MIN .8 A4

logical 1 level at output
Vout(1] Logscal 1 outpul valtage 2 Vee BN, Vin 08 24 33 v

Vload = - 400 uA
Vourfmy  Logeal O oulput valtage 1 Yoo MIN, Vin - 2V, 022 04 v
lgnk 16 mMA
. Logieal O level input cureent lvach 4 Ve MAX, vy 0.4V 16| ma
inpuyt)

Luomezl 1 level it current {each Voo - MAX, Vin 24V 40 uA
ol * [Veg-MAX,  Yime 55V 1| mA
! Shart-cireui gutput current i) Voo * MAX SN5430 | - 20 i mA
s - ' S B SN7430 |18 -56
lecion Legical 0 level supply current G Ve - MAX, Vi BV 3 5 mA
Iceiny Logical 1 fsvel supply current 4] Voo - MAX, Vin<0 1 2| ma

switching charactaristics, Ve =5V, TAo=26°C,N =10
TEST
PARAMETER TEST CONDITIONS MIN FYP MAX|UNIT
FIGURE
0 Propagation delay time to fogical O level 65 CL ' 15 pF, R - 400! 8 ] ns
1pat Propagation delay ume to logical 1 level 85 Cp =154F, R - 4000 13 22 ns

t For condltions shawn as MIN ar MAX, uss the sppropriste valus spaciiied under recommendsd aperating conditlans far the applicable

davice typu,

F Al yplcal values are at Vee = 6V, Ta = 26°C,
¥ Not more than one output should be shorted st B time,

—SEE ORDERING INSTRUCTIONS PAGE 1-1—
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CIRCUIT TYPES SN5404, SN7404
HEX INVERTERS

J OR N DUAL IN-LINF PACKAGE
{TOP VIEW)

S FLAT PACKAGE
ITOP VIEW}
v 6A  GY  GND BY  bA

e o RoIoR0X0X0;
I W 1 _LQ_JT—

>

schematic (each inverter)

[,
ool Tel L]

QUTPUT
I 4

=<

GND =—F—F ¥ CE !
ORORORORONO U ENE
NOTE Compenent veiussshown arg nominal | 1A 2y 2R Vep 34 3V an 1A 1y oA
positiva logie: ¥ = A
recommended oparating conditions
MIN NOM MAX UNIT
Supply Voltage Vog:  SN5404 CirGUIts . . - -+ v a e e e e e e 4.5 g 55 v
SNTA0A Circuits . . v« v« - s e s e 476 5 5.25 I
Normalized Fan-Out From Each Outpug, N S 10
Operating Free-Alr Temperature Aange. Ta: SN5404 Circuits . . . . - - - ~56 25 125 °c
SN7404 Circuits . . . . -+ 0 25 70 °c
olectrical characteristics (over recommended operating free-air ternperature range uniess otherwise noted)
TEST
FARAMETER FIGURE TEST CONDITIONST MIN TYPE  MAX | UNIT
Logical 1 input voliage required
Vini1) at Input terrminal {o ensure 15 vee = MIN 2 \'}
logical O level at output
Logical 0 input voltage required
Vinl0) at any input terminal 1o Bnsure 16 Voo = MIN 0.8 v
logical 1 lavet at output
. Vg = MIN, Vipn= 0.8V,
Vautil Logical 1 output voltage 16 2.4 33 v
out{1} Viosg = - 400 1A
Voo = M, Vv
Vout(o] Logical B output voltage 15 cemM in=2V, 0.22 0.4 v
lgink = 16 mA
1 raical @ fevel inout current {sach
ol Lagicat O leval input current 17 Ve = MAX, Vip= 04V 18| ma
A = PP
Linl1) Lagice! 1 leval input curreany 18 ge = MAX, Vin= 23 ¥ 40 L1
Voo © MAX, Vin=585V 1 mA
1 . 5 Vo = MAX sNB4bs | —20 ~55
Q - 19 A
o} Shart-circuit cutput currant cc SNT404 T T m,
lecio) Logical O fevel supply current 24 Voo = MAX, Vig =5V 18 33 mA
L lcett) Logicsl 1 tevel supply current 20 Vee = MAX, Vip=0 <] 12 mA
switching charactaristics, VGC =6V, TA = 25°C, N =10
PAHAMETER TEST TEST CONDITIONS 1 MIN  TYP MAX | UNIT
FIGURE A
Propagation delay tima 1o logical D
thd0 . 8 86 CL =15 pF, R = 400 12 8 15 ns
R javal
Propagation delay 1ime 10 logical 1
I ' ~ 15 pF A = ] 12 22
2L}  lowsl 66 CL _—“ﬁ . L= 400§ } l MJ

t For condltions shown ax MIN or MAX, use the approprlate valus spaclfled under recommanded oparating conditions fur the appiicatrie
device typs.

1 ag typlenl valuas sre a1l Voo " BV, Ta = 2B“C.

Y Mot more than and output should be shorted at a time.

_SEE ORDERING INSTRUCTIONS PAGE 1-1—~
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CIRCUIT TYPES SN5400, SN7400
QUADRUPLE 2-INPUT POSITIVE NAND GATES

F FLAT PACKAGE

schematic {each gate)
{TOP VIEW)

{TOP VIEW)

1 O N DUALAN-LINE PACKAGE

o LiIP Y

)
mrm-.{

“ 00O OOQ

i 8 Yo Veo I w8 I¥Y 24 2 2Y OMD
NOTE. Companant values shown pro nominal.
posiuva lagic: ¥ = KB
recommended operating conditions MIN NOM MAX [ UNIT
Supply Volage Vog: SN5400 Circunts e e e e 45 5 &b | V
SNTADD Gircuits . .« - = o .« - . e e e 475 § 5265 V
Mormalized Fan-Out From Each Qutput, N .~ - . -« = o0 n 10
. B)
Operating Free-Air Termperature Range, Ta: BN5400 Circuits -85 25 125 C |
SN7400 Circuits . - 6 25 70 °c |
slectrical characteristics {over recommended oparating free-air temperature rangs unless otherwise noted}
TEST
PARAMETER TEST CONDITIONST 1 MIN TYPE mMAX | UNIT
e e e FHGURE
Logical ! wmput voliage renuire:s
Vin(1} 8 hoth input terininals to ensure 1 Ve - Mk 4 v
logical O level at ouiput
Logical O input voitage required
Vin(p) a1 8ither input tarminal to ensuse 2 Ve = MIN 0.8 v
logical 1 leval at suipul
‘ Ve = MIN, Vin = 0.BY,
V Logical 1 output voltage 2 24 33 v
aut{1) P a4 lload = -A0C uA
v = MIN Vpn=2V
Vout{p) Logica O outputvoltage ] ce MIN, " ' 022 04 V
) lgink = 16 MA
Logical & fevat input currert {each
| v = X i 4V —1.6 A
(0} input) 3 ce = MAX, Vin =0 m
0 i_ogicat 1 level input current (sach a Ve = MAX, Vi > 24V 40 nA
Wi s Voo - MAX, | Vin= 55V 7 | mA
SNE400 -20 -85
‘03 Short-circuit OUIpUT current® 5 VCC = MAX SATADD 18 o5 mA
{Tccio__ Logieal 0 level supply curvent 8 Voo« MAX, V=5V 2 22| mA
(chm Logical T tavel suppbly current [ Ve = MAX, Vin =0 4 g8l mAa

switching characteristics, Vog =5V, TA=25°C.N =10

TEST T
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
R FIGURE
e 1
oD Propagation delay time 10 logical O level 65 Cy = 15pF, Ry = 400 i1 7 15 ns |
Tt Propagetion delay time 1o logical 1 laval 86 CL = 15 pF, R =400 12 ER| 22 hs J'

T Eor condltions shown 23 M1% or MAX, usa the appropriate value specitled under recomimended apsrating conditions for the spplicabla

device type,
I AN rypicek valuss ars 81 Ve = B W, T = 25°C.
¥ Not mors than ona outpurt should be shortsd at a time.

—~SEE ORDERING INSTRUCTIONS PAGE 1-1—
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4-6.3.3.1 Fault Level Control Board (3A4), Rev. D
Basically the fault level control board operates
by detecting a threahold voltage level and then
sending parallel fault signals to the control
timer board (3A3) and the lamp driver board (3Al).
(a) The VSWR fault level is detected'by the
closing of meter contacts on the VSWR meter
(3M11). Contact closure applies 24 V to
the fault level detector board. This signal
is scaled by 3R122 and 3R123 and then inverted
by 3ICl. (Note: The no fault output of 3IC1,
Pin 6, ia a Logic 1). Information on setting
the VSWR meter contacts may be found in
Para. 3«4,
(b) The PA cathode fault level is sensed by 2R&4
in the cathode c¢ircuit of the PA, The signal

level is sent to the fault level control board,

scaled by 3Rll7, and sent to the Schmitt trigger,
The Schmitt trigger detects the fault level and
inverts the Bignal, (Note: The no fault

signal at 3IC1, Pin 8, is a Logic 1).

(c) The High Voltage overload fault level (HVOL)
ij The HVOL fault level is a negative voltage
sensed by 3R42., Since the Schmitt trigger

is capable of dealing with positive voltages

tude of the voltage, the HVOL input is treated

j only and we are only interested in the magni-
l as follows:

j : 4-39
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4~-40

1. The HVOL becomes the Reference or "Ground”.

2. Ground becomes the signal input.

3. Power to supply the device 18 developed
through 3R133 and 3VR6.

4. Fault level input may be measured from
TPl to ground,

5. Thie input is scaled by 3R118, detected
and inverted by 3IC2, converted to a
normal logic level by 3Ql4. 3Q14 inverts
the signal so 3IC3 again inverts it to

restore it to the required form,

Normal no fault logic levels are:

(d)

3IC2 Pin 6 ~ Logle 1 Reference TPl

3Q14 Collector - Logic 0 Reference Gnd.

31C3 Pin 10 -~ Logic 1 Reference Gnd.

The driver Cathode fault level is sensed by
3R14, but is referenced from the HVOL input.
The same technique for fault detection as

that of the BVOL is used, but the level input
is the top of 3R14. The signal 1is scaled by
3R116, detected znd inverted by 3IC2, converted
and inverted by 3Q3.

The normal no fault levels and references are:
31¢2 Pin 8 - Logic 1 Reference TPL

303 Collector - Logle O Reference Gnd.

3IC Pin 12 - Loglec 1 Reference TPl

—SameE_____SSSen Mil NN L L .



www.americanradiohistory.com

(e)

(£

(g)

Test Switch (3518), diodes 3CR14 to 3CR17
and resistors 3R126 to 3R129 force "'low"
inputs to 3IC4 and the four inverters
which drive the lamp drivers. Operating
this switch creates an artificial fault

to test the operation of the lamp driver
board (3A1) and the control timer board
(3A3). This switch will test the entire
fault system but will not test the actual
input to the Schmitt trigger. It should
be used as a system test but not as a
fault test.

The normal no fault outputs from the bhoard
are Logile O,

Zener Diodes 3VR7, 3VR8 and 3VR9 with re-
sistors 3R11%, 3R120, and 3R121 provide
protection from large excursions of the
fault levels. They provide protection in
the order of several hundred volts. Ex-
ternally mounted surge protectors limit
these voltages to 230 V. 2El protects the
PA Cathode Circult and is located adjacent
to 2R4. 3E2 protects the Driver Cathode
Circuit and is located adjacent to 3R14,
2E3 protects the HVOL input and 18 located

adjacent to 2R9.

4-41
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4-42

4<6.3,3.2 Fault Level Control Board (3A4), Rev. F

Fault Level Control Boards 3A4 revisions D and

F are similar in function and are interchangeable.

Refer to the schematic diagrams Fig. 4-1 and

Fig. 4-4 for the following explanation.

(a)

(b)

The VSWR fault level is detected by the
closing of meter relay contacts in the
VSWR meter, 3M1l., Contact closure
applies 24 volts to the fault level
detector board. This signal is scaled by
voltage~divider 3R119 and 3R120 and in-
verted by 3ICl. The fault test signal
from 3518 is also inverted by 3ICl, thus
the two signals are combined and inverted.
The net operation 1s the OR function of a
fault gignal or a test signal.

The PA cathode fault level 1s sensed by
the voltage drop across resistor 2R4 in
the cathode circuit of the PA. The signal
level is ment to the fault level control
board. Variable regigtance 3R117 and the
relay coll resistance form a voltage
divider, The fault level voltage is
about 4 volts and 3R117 is used to set
the fault threshold level at a convenlent

point below this level.

i
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.

(¢) The High Voltage Overload fault level (HVOL)
is a negative voltage (with respect to chassis
ground) sensed across 3R42. Variable resistor
3R118 and relay 3K13 are the sensing elements.
Operation is similar to that described above.

(d) The Driver Cathode fault level is sensed

acrogs 3R14 but 1s referenced to the HVCOL

fault signal input (this is the "B-off ground

point=-not chassis ground). The relay trigger

level 18 controlled by 3R11S6.

(e) Each fault signal circuit is held to ground
by the back contact (N.C.) of its respective
reed relay. When one of the relays is ener-
gized the individual 1line is pulled to logic
level "1" by a pull-up resistor connected to
A+, This sends a logic "1" to the lamp driver
board and to a diode OR gate composed of 3CR15
to 3CR18,

(f) The TEST switch provides a logic "@" condition
to all relays and the test inmput of 3ICI.

When 3518 is operated its output is switched
to a logic "1" and the output of all relays
and 3ICl switch to a logic 1",

(g) Externally mounted surge suppressors limit
overload voltages to 230 volts in the event
that large overload currents are drawn due
to arc-overs or lightning strikes. Suppressoi

2E]1 protects the PA cilrcuit and is located

4-43



www.americanradiohistory.com

L=yl

adjacent to ZR4. 13E2 protects the Driver

cathode circuit and is locsted adjacent to

3R14,

2E3 protects the HVOL input circuit

and 1imits the B- signal to 230 volts. 2E3

is located adjacent to 2R9.

4=6.3.4 Control Timer (3A3)

The control timer board A-3 contalns two subsystems:

1.

2.

Preheat/after cool 180-second timer.

Fault counter and recycling system.

180 ~Second Timer

The timer utilizes a long period monostable multi-

vibrator degcribed in Section 4-6.3.2E.

Inputs:

(13

(2)

When either the start switch (351) or
the stop switch (352) 1is operated, 24 V
is applied to the voltage divider 3R57
and 3R55. The output of this is about
2.6 V when 24 volts is applied. This
voltage is applied to the input of
3IC21.

Whenever the filament circuit is ener-
gized +5 volts is appllied by means of
contacts b and B of 3K2 to a capacitor
to the "one shot"., The capacitor
causes only a pulse to be applied thus
making the one shot available for a
stop command. The primary purpose of
this input is to prevent the plate
voltage from being applied should the

filament relay drop out momentarily.
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An interruption to the air flow could
cause this.

Outputs: (1) The 180-second timer provides a steady
drive to 3IC23 which in turn operates
3K3 whenever the 180-second timer

operates. Further explanation of 3K3

appears in Section 4-2-b and 4-2-f.

(2) A pulse 1s coupled through 3C59 into
the manual reset bus. If power failure
occurs to the entire transmitter the
system often energizes to a full fault
count. This pulse insures that the
counter and memory are cleared prior to
resumption of normal operationm.

Note: The function of relay 3K3 is to:

1. Prevent application of plate voltage
during "preheat’ period and during
2-second fault recycling perioed.

2. To insure blower operation during
180-gecond "cool-down' period.

4-6,3,5 Fault Counter and Recycling System

Refer to Fig. 4-1. When a fault occurs the output of
the fault level control board (3IC1l4 Pin 8) goes high,
This signal is fed to one input of a nand gate (3IC23
Pin 4) the remaining input 1s held high by voltage
divider 3R49 and 3R50. At thise time both inputs are
high and the output goes low which triggers the
2~gecond timer (3IC19). The Q output goes to "1",

the Q@ output to "0". The Q output is fed to one
4=45
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input of a nand gate (3EC24 Pin 5). The other input
is from the 180-second timer, During a no fault con-
dition both inputs of this nand gate (3IC23 Pin 5 and
Pin 4) are high. When 3IC23 Pin 5 goes low and its
output (3IC23 Pin 6) goes high it turns on 3Q6 which
operates relay 3K3. This removes the plate voltage.
This same "@¢" level increments the counter. For a
count of 1, 3IC22 Pin 9 is "1", Pin 8 1s "0". At

the end of 2 seconds the Q output goes low, the 6
output goes high, When the a.output goes high both
inputs of the 3IC24 Gate are high and the Plate Voltage
is subsequently restored.

When the fault occurred the Q output of the 2-second
one shot (3IC19 Pin 6) went high, which "pushed" the
output of the voltage divider higher untill the capac-
itor discharged. This point was already high, thus
there was no change of logic state. When the Q output
goes low it forces this point low. This 18 a change
in logic state. When the 2-second shut-down occurs
most faults or overloads will disappear and the fault
signal will go low. The input to the 2-second timer
will go high and remain so. The "¢" pulse fed back
from the Q output will normally have no effect. If,
for some reason such as the VSWR meter contacts
sticking, the fault condition stays, this pulse fed
back to the gate (3IC23 Pin 5) insures that the input
to the 2~gecond timer goes high and low again trigger-
ing off a second fault and so on until a count of 3 1is

reached.

—_—
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The third change that happens when a fault occurs is
the starting of the sixty-second timer. Capacitor
3C60 feeds a "@" pulse to an input which 1s already
"@" thus affecting no loglc state change.

When a second fault occurs, the process repeats itself.
The sixty-second timer has already started and its
inputs are locked out. The counter increments to a
count of 2, 3IC22 Pin 9 becomes '"$" and Pin 8
become "1",

When a third fault oéCurs the 2-gecond process again
repeats jitself. The counter outputs 3IC22 Pin 9 and
Pin 8 both become "1", These points feed the inputs
of a nand gate, 3IC24. Since both inputs are now
high, the output now goes low. Thus with a count of
0, 1, or 2 this output is high and 18 used to enable
the 2-gecond timer. When the count reaches 3, this
output goes low and inhibits the 2-second timer and
also turns off 3Q4 which in turn drops out 3K7. The
back contacts of 3K7 Pinsg 5 & 8 close, lighting the
reget light. The front contacts 1 and 3 prevent 1
plate voltage from being applied.

The nand gate of 31IC24 Pins 11, 12 & 13 act as a
gate, The finput from the counter circuit (3IC24

Pin 13) is normally a "1" thus enabling the gate. Any
time a "1" 1is applied to Pin 12 by the sixty-second
timer both inputs will be high and the output will
go to zero, If the count goes to 3 the input to the

nand gate goes low and the gate is inhibited. No

4~47
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4-6.3.6

regset pulse can be transmitted from sixty-second
timer,

A manual reset signal, or an automatic signal from
the 180-second timer (3IC21 Pin 1) coupled through
31C23 Pin 1-2 produces a "@" level which is coupled
through 3IC24 Pin 9, the output is inverted and is
applied to the reset imput of the counter and to

the reget input of the lamp Driver Board.

The Relay Drivers are simply 5 watt transistors which
complete the ground connection for the relay.

Lamp Driver Board (3Al)

The lamp driver board consists of 2 dual edge trigg-
ered flip-flops. The Q output of the flip-flop
drive transistors which complete the ground path of

the individual fault lamps.

The D input of the flip-flop is continuously connected

to Logic 1 and the fault signals are fed to the clock
input, A fault signal will clock a Logic 1 into the
output,

The reset is accomplished by inverting the reset
signal with 3Q13. The normal no reset condition of

the collector of 3Q13 is a Logic 1.

L ] h I L 1 L . = S—
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4-6.3.7 Alignment Procedure for Fault Level Control Board
(344 Rev. D)
Tools: Accurate VOM
Serew Driver
5/16" Wrench

Extender Board (3A9)

Transmitter:

1. Stop transmitter.

2. Attach dummy load and bring transmitter to
normal operational power,

3. Remove A-4 board, remove locknuts from 3R116,
3R117 and 3R118. Tighten retainer nut.
Replace locknut loosely.

4, Plug A-4 into extender bhoard and then plug
both boards into A«4 slot.

5. Set driver cathode control (3R116), PA cathode
control 3R117, and H. V. O/L control (3R118)
to full CCW position,

6. Depress reset switch (358), then plate
switch (354) to ON.

7. With the meter on the 2.5 V scale (or equiv-
alent) measure the voltage on Pin 9 of IC-1.
Advance (cw) PA cathede control (3R117)
until the transmitter trips off and the PA
cathode lamp lights. This voltage should be
1.7 v + .2,

8. Turn control to full CCW. Depress plate to

OFF, depress reset switch, depress plate to ON.

4=49
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10.

11,

12.

13.

14.

15.

Adjust metering Pin 9 of IC-1. Adjust the
voltage for 1.0 V.

Attach the negative lead of the meter to
TP-1,

Meter Pin of IC-2 (to TP-1). Repeat steps

6 to 9 adjusting the driver cathode control
(3R116). The driver cathode lamp (3DS6)
should light.

Meter Pin 5 of IC-2 (to TP-1). Repeat steps
6 to 9 adjusting the H.V. O0/L control 3R118,
The HV 01, lamp 3DS8 should 1light.

Reset meter Pin 6 of 3IC-1 to ground using

10 V scale. Adjust the contact of the VSWR
meter until the contact touches the meter
needle, Pin 6 should go low, the transmitter
should trip off and the VSWR lamp should
light, Return the contact to the previous
setting. (See Para. 3~4).

Depress and release test switch 3518, Trans«
mitter should trip off for 2 gec. (+ 1 sec.).
A1l four should extinguish for 2 seconds and
relight. Repeat 2 more times. On 3rd time
reset light should come on and stay om.
Transmitter should not come on.

Walt 75 seconds after all previous faults then
depress and release 3518 for 2 faults. Walt
75 seconda and repeat Step 14. The number of

faults should be 3,

[~ . | . I S [T P

—1
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16. Let transmitter operate at normal operating
power for 10 minutes. Readjust each level
toe 1.0 volts, Tighten lock nuts, recheck,
adjust 1f necessary.

17. Shut down transmitter, remove extender
board, and replace A-4.

Note: The above procedure establishes a fault level

as 1407 of normal operating levels.

4=-51
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SECTION V
MAINTENANCE
CAUTION: Disconnect safety switch before starting any maintenance

procedures, This will insure that there will be no
voltage of any level present within the cabinet.
Use a grounding stick and ascertain that all filter
capacitors are discharged. There are redundant dis-
charge paths on both high-voltage supplies to minimize
the possibility of any charge remaining but it is
always wise to be safe,

A1l blower and fan motors are permanently lubricated and require no
periodic maintenance except the occasional cleaning of the gquirrel cage
and fan blades. There should be very little entry of dust into the
cabinet since the fan at the cabinet rear maintains a positive internal
alr pressure.

Lead screws for the adjustable shorting bars are combined with Oilite
mating threads and also do not require lubrication, The right-angle gears
for the driver input and grid tuning are lubricated with Lubriplate.
Because of the very limited usage, these gear pairs should only require
an occasional inspection.

The replacement interval for the air filters at the cabinet rear will,
of courge, depend upon the enviromment and the local dust conditions.
Periodic visual inspection wlll make it obvious when replacement becomes
necesasary.

Air filters can easily be inspected by turning counter-clockwise (2)
1/4 turn latches located at top of the louvered grille. This allows the
hinged grille to drop down exposing the filter. See Figure 3-16, Filters
are 16" x 20" x 1" thick fiberglaass type used in heating and alr conditioning

systems.

Blow~ocut the driver and PA tube anode heat sinks with an air hose,

5-1
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5-2

Examine the condition of the screen mesh in the lower sections of
the driver and PA RF compartments., Clean, if necessary.

Check the conditions of the flexible ailr ducts and their associated
clamps.

Look for discoloration or charring of resistor surfaces that would
indicate excesaive dissipation.

Also check for signs of overheating at finger stock contacts on the
shorting bars for the driver and PA RF tuned circuits.

Operation of overload cycling circuits can be tested by manipulating
the individual threshold controls, while the transmitter is operating, to
deliberately simulate the repeated overload 2-second shutdowns until three
have occurred and the system locks out. Reset all controls to original

gettings.

—
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SECTION VI

REPLACEABLE PARTS

6-1 Ordering Information
If replacement or spare parts are required for any AEL trans-
mitting equipment write or call:-
American Electronic Laboratories, Inc,

P. O. Box 552
Lansdale, Penna., 19446

-III. VTR SOV WOURIS - -

Phone:- (215) 822-2929
Ask for Broadecast Sales or if not available, ask for
Broadcast Engineering

Information required:-
(1) Station Call
(2) Transmitter in use:- Model and Serial No.
(3) Circuit symbol of part needed.
(4) AEL Part Number or Manufacturer's part number.

(5) Desired method of shipment including pick-up
information for emergency shipments,

Every effort will be made to eZ®pedite shipment of urgently
needed parts, The station operater should make an effort to keep
on hand spare parts for transmitting components which experience

indicates might be needed. AEL engineering personnel will be

glad to confer with station personnel in making recommendations

| W

for a reasonable 1ist of running spare parts.

. 6-2 Parts Location

ad .
All major parts are identified by component labels attached either

i on the component or on the chassis or cabinet surface near the

P

. component.

J

;

b

-
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6«2

6-3

Many of the photographs included in this manual have part call-
outg Indicated by arrow and part number. Reference to the
schematics will allow identification of components that are
impossible to label.
It is to be noted that the components have prefix numbers to
indicate general location areas as follows: -
{a) Wo prefix, i.e., R19-FM Exciter chassis
(b " prefix, i.e., 1T4 - Main Cabinet mounted component
{(c) "2" prefix, i.e., 2C1l2 - Driver or Power Amplifier component
(d) "3" prefix, i.e., 358 - Control Panel component
Replaceable Parts List
The following tabulated 1list of parts is to be used by the station
personnel in ordering spare or replacement parts for the FM-25KD

or FM-12KD transmitters.

o —
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PARTS LIST FM-25KD

SYMBOL DESCRIPTION MANU¥. PART NO, MANUFACTURER
3A1 PC Board = Complete Listing At End 10001
2A2 PC Board - Complete Listing At End : 10001
343 PC Board - Complete Listing At End 10001
3A4 PC Board - Complete Liating At End 10001
3A5 PC Board - Complete Listing At End 10001
1A6 SCR Filament Control LPAC-3=240-2 20121
3A7 AIC Module ~ Complete Listing At End 10001
3A8 Power Supply - 24 VDC c-214 20221
3A9 PC Board -~ Complete Listing At End 10001
2ALI0 B + Filter Ass'y - Complete Listing At End 10001
1B1 Filter Fan KB10OOS 20112
2B2 Blower KBB35 20112
2R3 Blower CXH33A3G 20172
2B4 Blower CXH33A3G 20172
3B5 Drive Motor - Remote Cutput BK4452-875406-250117 10304
3c1 Capacitor ~ Disk - .01 @ IXV Dp-103 10301
3Cz Capacitor - Disk - .0L @ 1KV bD-103 13301
3C3 Capacitor - Digk - .01 @ 1KV DD-103 10301
3C4 Capacitor - Digk -~ .01 @ IXV DD=-103 10301
3Cs Capacitor - Disk - ,01 @ IRV DD-103 10301
ace Capacitor - Disk - .01 @ 1KV DD-103 16301
> 367 Capacitor - Disk ~ .01 @ 1KV DD-103 10301
- 3C8 Capacitor ~ Disk - .01 @ IXKV bD-103 10301
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Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor

Capacitor

DESCRIPTION

Disk -

Disk -

01 @ IRV

.01 @ IRV

E e N
dl ld LT

Adae T
L v

Adr Variable

Feed Thru - .001 @ 1KV

Feed Thru - .001 @ 1KV

Disk -~

Disk

1

Disk
Disk -

Disk

]

.001 @ 1KV
.001 @ 1KV
.001 @ IKV
.001 @ IRV

.01 @ 1KV

Neutralizing DBisk

Feed Thru - .001 @ 1KV

Feed Thru ~ .001 @ IRV

Paper -
Paper -
Part of
Part of
Vacuum

Feed Th

100uF @ 2

ov

[y

100uF @ 250V
3A7

3A7

- .00015 @ 7.5KV

ru - 001 @ 10KV

Capacitor-0il-suF @ SKV

-

54-752-001-102M
54£-752-001-102M
pD-102

DD-102

DD-103
3252764-501
54-752-001~102M
54-752-001-102M
TVA-1522

TVA-1522

VC150~30~10

2450285~1

702012-8301

"HEH E B AR E BN — -

MANUFACTURER

20126

10001

20181

T &
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SYMBOL DESCRIPTION MANUF. PART NO. MANUFACTIIRER
1C30 Capacitor - 0il - 5uF @ 5KV 702012-8301 20181
1C31 Capacitor -~ 0il - 5UF @ 10KV 702013-7603 20181
2032 N/A
2C33 Capacitor - Feed Thru -~ .001 @ 1KV 2251275=501 10001
2C34 Capacitor ~ Feed Thru - ,001 @ 1KV 2251275-501 10001
3C35 Part Of 3A5
3C36 Part of 3A5
2C37 Cap - MICA - 820pf @ 500V CMO6F D82 1703 30001
2038 Cap - Ceramic - 10pf @ 5KV 854-10Z 10301
2039 Capacitor - Oil - 1QUF & 600V 702012-3002 20181
2C40 P/0 242
2C41 P/0 2A2
2C42 Capacitor - 0,68UF @ 400V WMF4P68 10307
2¢43 Capacitor - Plate Blocker 4152042-1 10001
2044 Capacitor - Vacuum - .00005 @ 7.5KV vC50~30-7.5 20126
2C45 Capacitor - Vacuum = ,00005 @ 7.5KV vC50~-30-7.5 20126
2046 Capacitor - Feed Thru - ,001 @ IXKV 54-752=-001-102M 20187
2C47 Capacitor - Feed Thru - .001 @ 1KV 54~752=-001-102M 20187
2C48 Capacitor - Feed Thru - .001 @ IKV 54=752-001-102M 20187
2C49 Capacitor - Feed Thru =-'.001 @ IKV 54~752-001-102M 20187
z: 2C50 Capacitor - Feed Thru - .00l @ 1KV 54-752-001-102M 20187
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SYMBOL

3cs51
3C52
2C53
2054
2C64
2C65
2866
2067
2068
2C69
2C70
2C71
2C72
2C73
3CBl
3CB2
1CB3
2CR1
2CR2
2CR3
3CR4
ZCR5

1CR6

QE———

DESCRIPTION

Capacitor - Disc - .01 @ IRV

Capacitor - Diec - .01 @ 1KV

Capacitor - Ceramic =

Capacitor - Ceramic -

Capacitor = Vacuum - 3=-30pf @ 10KV

.001 @ 5KV

.001 @ 5KV

Capacitor - 1.0 - @ 400VDC

Capacitor - Disk - .001 @ 1RV
Capacitor - Disk - .001 @ 1KV
Capacitor - Disk - .001 @ 1KV
Capacitor - Disk - .001 @ IRV
Capacitor =~ Ceramic - .001 @ 5KV
Capacitor - Ceramic ~ .001 @ 5KV
Capacitor - Ceramic - ,001 @ 5KV
Capacitor - Ceramic - .001 @ 5KV

Cirecuit Breaker -~ 20A

Circuit Breaker « 20A

Cirucit Breaker - 225A - 3 Pple - Curve 3

N/A
N/A
N/A
N/A
Diode Bleck

Rectifier Ass'y - 124

- 2 Pole - Curve 3

- 2 Pole - Curve 3

MANUF. PART NO.

DD-103

Db-103

8585-1000

8585-1000

CVG=-3/30-10KV

P8292ZN
bD-102
DD-102
bD-102
Db-102
8585-1000
8585-1000
8585-1000
8585-1000
22635

22633

CJ3-G3-U-225-3

SPr~16

RS3.5-24-128

MANUFACTURER

10301

10301

10301

10301

10104

10101

10301

10301

10301

10301

10301

10301

10301

10301

10702

10702

10702

20185

10104
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VNP VRS WU S SHEE SEAN T T W  ew

SYMBOL DESCRIPTION MANUF. PART NO. MANUFACTURER
1CR7 Rectifier Ass'y - 12A RS3,5-24-128 10104
1CR8 Rectifier Ass'y - 12A RS3,5-24-125 10104
1CRY Rectifier Ass'y - 124 RS3.5-24-128 10104
1CR10 Rectifier Ass'y - 12A RS3,5-24-128 10104
1CR11 Rectifier Ass'y - 12A RS3.5-24~128 10104
1pcl Meter Coupler 261.3, 3252972-502 10202, 1000
1DC2 Filter Coupler 33304, 2030L-25C, 2030H-25C 10203, 2017
3DS51 Tndicator - Part of 351 * 20131
3D§3 Indicator 532-70112-51-327 20131
1 3Dns4 Indicator 532-7016-51-327 20131
i 3DS5 Indicator . 532-7017-51-327 20131
3DS6 Indicator 532-7015-51-327 20131
| 3DS7 Indicator 532-7015-51-327 20131
| 3058 Indicator 532-7015-51-327 20131
3059 Indicator 532-7015-51~327 20131
3DS10 Indicator - Part of 384 * 20131
30s11 Indicator - Part of 388 * 20131
3F1 Fuse - 1/2A - 250VAC 3AG-250-1/2A 30001
3F2 Fuse - 1/2A - 250VAC 3AG-250-1/24 30001
3F3 Fuse - 1/24 - 250VAC JAG-250-1/2A 30001

£=9
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8~9

SYMBOL
3F4

3F5

3K3
3K4
3K5
3K6

3K7

2L3

DESCRIPTION

Fuge = 1A = 250VAC Slo-Blo

Fuse - 1A = 250VAC S1o-Blo

BNC Connector - Female
BNC Connector - Female
B¥C Connector - Female
Relay - DPDT - 24VDC
Relay - DPDT - Z4VDC
Relay - DFDT - 24VIC
Relay - DPDT - 1CK Ohm
Relay - DPDT - 24 VDC
Relay - DPDT - 24VDC
Relay - DPDT - 24VDC
N/A

Relay - 20A - 3 Pole -
Relay - 20A - 3 Pole -

Chassis

Chassis

Coil

115VAC

115VAC

Contactor ~ 60A - 3 Pole - 230VAC

Contactor ~ 100A - 3 Pole - 230VAC

N/A

N/A

Choke Ass'y

MANUF. PART NO.

3AG-250~14-810-B1LO

3AG-250~1A-510-B10

MANUFACTURER

UG-6258/U

UG=-6258/U

KRP11DG
KCP11-10K
KRP11DG
KRP11DG

KRP11DG

2200-EB-230-AA
2200-EB-230-AA
&903-F0-2

8303-Q0-2

2251310-501

30001

30001

20165
20165
20165
20165

20165

20171
20171
20189

20189
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SYMBOL DESCRIPTION MANTF. PART NO. MANUFACTURER
214 Driver Output Tuning Ass'y. * 10001
Note: Complete Ass'y. Not considered replaceable
item. However, Shorting Block No. 2251255-501
may be replaced if required.
215 N/A
216 Choke - Filament Rod Connector 2155464-1 10001
257 Choke - Filameat Rod Connector 2155464-1 10001
218 Choke - PA 3252927-501 10001
2L9 PA Output Tuning Ass'y * 10001
Note: Complete Ass'y. not considered replaceable
item. However, Shorting Block No. 3252634-501
may be replaced if required,
2L10 PA Output Loading Ass'y, * 10001
Note: See note above on 219,
111 Choke - 10 Hy., @ 1A 3450767-1 10001
1L12 Choke ~ 2 Hy. @ 5A 2450279-1 10001
2113 Driver Imput Tuning Link - Left 2251269-501 10001
2114 briver Grid Tuning Link -~ Right 3252672-501 10001
2115 Inductor - Driver Input T4F126AP 20134
2L16 Inductor - Driver Input T4F12GAP 20134
3M1 Meter - 0-300VAC 44502225 10001
3M2 Meter -~ 0=-500VDC 4450222-8 10001
3M3 Meter - 50-0-50MADC 4450222-11 10001

6-9
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MANUFACTURER

SYMBOL DESCRIPTION MANUF, PART NO.

3M4 Metrer - 0-1ADC 4450222~10 10001
3M3 Meter - 0-6ADC 4450222-3 10001
3M6 Meter - (0=6ADC 4450222-3 10001
M7 Meter - 0~10KVDC 4450222-2 10001
3M8 Meter - 0-10VAC 44502226 10001
M9 Meter  O-30KW 4450222-9 10001
3M10 Meter - Elapsed Time - 2Z30VAC K42203-P5 10103
IMil Meter -~ VSWR -~ 0-200uADC 7603-Model 29 20183
3R1 Resistor - Carbon - 47K @ 2W 5% RC42GC4L73T 30001
3R2 Resistor - Variable - 10K @ 1/2W RVOLAYSA103A 30001
3R3 Resistor -~ Variable - 10K @ 1/2W RVOLAYSAL03A 30001
2R4 Resistor - 0.5 @ 25W Type 474~0,5 20151
2R3 Resistor - 50 @ 225W 0902 20151
2R6 Resistor - 50 @ 225W 0902 20151
2R7 Resistor = 50 3@ 225W 0902 20151
2R8 Resistor - 50 @ 225W 0902 20151
2R9 Resistor - 3K @ 25W 0209 20151
3R10 Resistor - Variable - 5K @ 25W 0162 20151
3R13 Potentiometer - 5K @ 2W 10% RVATAYSA502A 30001
3R14 Resistor - 5 @ 11W 4749 20151
2R15 Resistor - Carbon - 100 @ 2W 5% RC42GF101T 30001
Walfw  w Re——Siror —I5K GepgdoV gu ; W R ﬂ. »m - ~30151

ha
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SYMBOL
2R17
2R18
2R19
2R20
2R21
2R22
2R23
2R24
2R25
2R26
2R27
2R28
2R29
2R30
2R31
2R32
2R33
2R34
2R35
2R36

2R37

| -

-

DESCRIPTION

Resistor - 250 @ 225W

Resistor - 250 @ 225W

Resistor, 0,03 Ohm

Resistor - 1 Mego @

Resistor
Resistor
Resistor
Resistor
Resistor
Resgistor
Resistor
Resistor
Resistor
Registor
Resistor
Resistor
Resistor
Resistor
Registor
Resistor

Resistor

1 Mego @
1 Mego @
1 Mego @
1 Mego @
1 Mego @
1 Mego @
1 Mego @
1 Mego @
1 Mego @
Carbon -
1 Mego @
1 Mego @
1 Mego @
1 Mego @
1 Mego @
1 Mego @

1 Mego @

2w

yAY)

PAN

2w

2w

2w

2w

2w

20

2w

1%
1%
1%
1%
1%
1%
1%
1%
1%

1%

82K @

AN
2w
2
2w
2v
2w

2

1%
1%
1%
1%
1%
1%

1%

2W 5%

MANUF, PART NO.

0906

0906

RNSOB 1004F

RN8OB L004F

RN80B1004F

RN80B1004F

RN8CB 1004F

RN8OB1004F

RN80B 1004F

RNS8GBLCO4F

RNBOB10Q0O4F

RNBOB1004F

RC42GF823J

RNEOBI1004F

RNSOB 1004F

RN8OB 1004F

RN80OB1004F

RN8OB 1004F

RNBOR 1004F

RN80B1004F

Vot

L::: -

MANUFACTURER

20151
20151
10001
30001
30001
30001
30001
30001
30001
30001
30001
30001
30001
30001
306001
30001
30001
30001
30001

30001

30001
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SYMBOL
2R38
2R39
2R40
2R41
3842
3R43
2RG4
2R45
3R46
3R47-142
3R139
2R143
2R144
2R145
3R146
3R147
2RL1
381
382
384
3s8

359

3510

e

i

DESCRIPTION

Resisgtor - 1 Mego @ 2W 17,

Resigtor - 1 Mego @ 2W 17

Regigtor ~ 1 Mego @ 2W 1%
Resistor - Carbon - 82K @ 2w 5%

0.5@ 259

Registor
Pot - 1K @ 2W

Resistor - 100K @ 225W
Resistor - 100K @ 225W
Potentiometer - 1K & 2W
See Subasgsemblies at end.

Resistor - 5.6K & 1/2W

Registor - 100K @ 225W
Resistor - 100K @ 225W
Resistor - 100K @ 225W
Resigtor - 0.5 @ 25W
Resistor -« 4,7K @ 1/2W
Choke

Presslite

Presslite

Presslite

Presslite

Switch - 909 Index -~ 4 Position

Switch = 3 Section - Intlk.
f—_ T el e e o ey

MANUF. PART NO.

RNSOBI1004F
RN8OB1004F
RNSOB 1004F
RC42GF823J
Type 474-0.5
RV4ANAYSA102A
0925

0925

RVANAYSA102A

RC20GF562J
6925
0925

0925

Type 474-0.5
RC20GF472J

2251334501

521-4017-51-327
518-4016-51~327
520-4016-51-327

518-40112-51-327

2542

35ect/B301

MANUFACTURER

30001
30001
30001
30001
20151
30001
20151

20151
30001

30001
28151
20151
20151
20151

30001
10001

20131
20131
20131

20131

10301

.. 10301
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bonpde— b ke L"‘»ozsw Bl NN - — =

3811 Switch - 2 Section = Intlk.
3812 Switch - 2 Section - Intlk.
3813 Switch - 2 Section - Intlk.
3514 Switch - 5 Section - Intlk,
2815 Switch = Air Intlk,
2516 Switeh - Air Intlk,
2517 Switch - Door Intlk,
3518 Switch -~ Momentary SPDT(Part of 3A4)
2819 Switch = Door Intlk.
1520 Switch - Door Intlk,
is21 Switch - Door Intlk,
25822 Switch - Air Intlk,
2523 Switch - Control Panel Intlk.
1Tl Transformer - 6.3V @ 160A
272 Transformer - Sola
2T3 Transformer - Bias

~1T4.- _~Transformer = Plate - A0KVA —
1TB1 Terminal Block - 7 Terminals
1TB2 Terminal Block = 15 Terminals
1TB3 Terminal Block
184 Terminal Block
2Vl Tube
2v2 Tube

2VR1L Zener Diode

2Sect/B301
28ect/B301

28ect/B301

2155501-1
2A-1800
2A-1800
2AC6
7108SYZRE
ZAC6
2ACH
2ACH
24-1000
2AC6
34507661
20-04-065
3450768~1
~3450763~1
541-7
541-15
42704
22204

4CX1000K

3CX15000A7

IN3340A

10301
10301
10301
10001
20172
20172
20132
10303
20132
20132
20132
20132
20132
10001
20184
10001
10001
10302
10302
10206
10206
10402

10402

20133

————————— el



www.americanradiohistory.com

419

SYMBOL DESCRIPTION MANUF. PART NO. MANUFACTURER
2VR2 Zener Diode IN3340A 20133
2VR3 Zener Diode IN3340A 20133
3XF1 Fugse Holder HCM-D 10205
3XF2 Fuse Holder HCM-D 10205
3XF3 Fuse Holder HCM~-D 10205
3XF4 Fuge Holder HCM-D 10205
3XF5 Fuse Holder HCM-D 10205
3X¥6 Fuse Holder (Spare) HCM-D 10205
IXF7 Fuse Holder (Spare) HCM~D 10205
2XV1 Socket - Driver Tube 3252669-501 10001
2xv2 Socket - PA Tube SK1320 10402
2E1 Protector, Voltage Surge L2-A230 20190
2XE1 Holder A2-11 20190
3E2 Protector, Voltage Surge 12~-A230 20190
3XE2 Holder A2-11 20190
2E3 Protector, Voltage Surge 12-A230 20190
2XE3 Holder A2-11 20190

— WWwW Y ™ = an a
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SYMBOL

3C74
3C75
3GC76
3C77
3C78
3C79
3IC10
31C11
3R100
3R101
3R102
3R103
3R104
3R105
3R113
3Q9
3Q10
3Q11

DESCRIPTION

Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor

Integrate

1 MFD @ 50
1 MFD @ 50
1 MFD @ 50
1 MFD @ 50
1 MFD @ 50
50 uf @ 50

d Circuit

Integrated Circuit

Resistor

Resistor

Resistor

Resistor

Resistor

Registor

Resistor

Transisto

Transisto

Transisto

1.2 K 1/4 W
1.2 K 1/4 W
1.2 XK 1/4 W
1.2 R 1/4W
1.2 K 1/4 W
56 Kl/4W
2704l 3 W
T

I o

T

5%
5%
5%
5%
5%

5%

PARTS LIST

LAMP DRIVER 3A1

MANUF. PART NO.

NIW 1-50
NIN 1-50
NIN 1-50
NIW 1-50
NIW 1-50
TE~1307
SN7474N
SN7474N
RCRO7G122J
RCRO7G1223
RCRO7G122J
RCRO7G122J
RCRO7G122J
RCRO7G562J
4403

JAN 2N2222A
JAN 2N2222A

JAN 2N2222A

MANUFACTURER

10307
10307
10307
10307
10307
20188
30001
30001
30001
30001
30001
30001
30001
30001
20151
30001
30001

30001
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PARTS LIST _ IAMP DRIVER 3Al

T
N
SYMBOL DESCRIPTION MANUF. PART NO. MANUFACTURER
3Q12 Transistor JAN 2IN22224 36001
3Q13 Transistor JAN 2N2222A 30001
3VR12 Diode, Zener, 5.1 V IN4T733 30001
Connector, 15 Pin 133-015-03 10102
Board, Printed Circuit 4152136-1 10001
S amercanadonsion com T
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SYMBOL
2C40
2C41
2CR3
2CR4
234
235
2R135

2R136

* Or equivalent

Capacitor
Capacitor
Diode
Diode
Connector

Connector

2A2 - AUTOMATIC LEVEL DETECTOR

DESCRIPTION

25 uf @ 12 V

.001 MFD @ 200V

Bulkhead BNC

Bulkhead BNC

Resistor - 10K @ 1/4 W 5%

Resistor - 2,2K @ 1/4 W 5%

Housing

Board, Printed Wiring

MANUF, PART NO,

TE-1131
CRO6BX102K
IN916%
IN916%
UG/625B/U
UG/625B/U
RCRO7G103J
RCRO7G222J
3152921-1

3152924-2

e,

MANUFACTURER

20188
30001
30001
30001
30001
30001
30001
30001
10001

10001
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3A3 - CONTROL/TIMER ASSEMBLY

SYMBOL DESCRIPTION MANUF, PART NO. MANUFACTURER
3C55 Capacitor - 1 MFD @ 50 V 5C023-105-X05-00B3 20164
3C56 Capacitor - 1 MFD @ 50 V 5C023~105-X05-00B3 20164
3057 Capacitor - 1 MFD @ 50 V 5C023-105-X05-00B3 20164
3C58 Capacitor - 1 MFD @ 50 V 5C023-105-X05-0083 20164
3C59 Capacitor - 1 MFD @ 50 V 5C023-105~X05-0083 20164
3C60 Capacitor = L MFD @ 50 V 5C023-105-X05-00B3 20164
3¢61 Capacitor - 1 MFD @ 50 V 5C023-105-X05-0083 20164
3C62 Capacitor - 1 MFD @ 50 V 5C023-105-X05~00B3 20164
3C63 Capacitor - 100 MFD @ 6 V 150D107X0500GS2 20188
3C87 Capacitor - 400 MFD @ 6 V TE-1107 20188
3c88 Capacitor - IS MF @ 6 V TE-1089 20188
3C89 Capacitor - 100 MFD @ 6 V 150D107X0500G52 20188
3C90 Capacitor - Tantalum 330 MFD @ 6 V 150D~337~-%900~652 20164
3C91 Capacitor - 1 MFD @ 50 V 5€023-105-X05~00B3 20164
3¢92 Capacitor - 1 MFD @ 50 V 5C023-105-X05-00B3 20164
3C93 Capacitor - 0,1 MFD @ 50 V 5C023-104-X05~00B3 20164
3CR13 Diode IN914%* 30001

* Or equivalent

> 2 A R S N R
- B . -— — e ————t -
anis 4 =lalg= Nfala¥ - . - - :
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3A3 CONTROL/TIMER ASSEMBLY

61-9

SYMBOL DESCRIPTION MANUF. PART NO. MANUFACTURER
3IC19 Integrated Circuit SN74121IN 30001
31c20 Integrated Circuit SN74121N 30001
31c21 Integrated Circuit SN74121N 30001
31C22 Integrated Circuit SN7493N 30001
31C23 Integrated Circuit SWN7400N 30001
3IC24 Integrated Clrcuit SN7400N 30001
304 Transistor ZN3440 30001
3Q5 Transistor 2N3440 30001
306 Transistor 2N3440 30001
3Q7 Transistor 2N2222A JAN 30001
3Q8 Transistor 2N2222A JAN 30001
3R47 Resistor - 680 1/4W 57% RCRO7G681T 30001
3R48 Resistor - 27K 1/4W 5% RCRO7G273J7 30001
3R49 Resistor - 10K 1/4W 5% RCRO7G103J 30001
3R50 Resigtor - 22K 1/4W 5% RCRO7G2233 30001
3R51 Resistor - 1M 1/4W 5% RCRO7G105J 30001
3R52 Resistor - 10K 1/4W 5% RCRO7G103J 30001
3R53 Resistor - 3.3KR 1/4W 5% RCRO7G3327 30001
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3A3 CONTROL/TIMER ASSEMBLY

SYMBOL DESCRIPTION MANUF. PART NO. MANUFACTURER
3R54 Resgistor - 470 1/4W 5% RCRO7G470J 30001
3R55 Registor -~ 1.5M 1/4W 5% RCRO7G155J 30001
3R56 _ Resistor - 10K 1/4W 5% RCRO7G103J 30001
3R57 Resistor - 5.6K 1/4W 5% RCRO7G562J 30001
3R58 Resistor - 680 1/4W 57 RCRO7G681] 30001
3R59 N/A .
3R60 Registor - 680 1/4W 5% RCRO7G681T 30001
3R61 Resistor - 680 1/4W 5% RCRO7G6813 30001
3R62 N/A
3R63 Resistor - 680 1/4W 5% RCRO7G681J 30001
3R64 Resistor - 680 1/4W 5% RCRO7G681JT 30001
3R65 Registor - 390 2w 10% RC42GF391K 30001
3R66 Registor - 330 2W 10% RC42GF331K 30001
3R67 Registor - 560 1W 10% RC3I2GF56 1K : 30001
3VR11 Zener Diode 1N5233 30001
Board, Printed Circuit 4152135-1 10001
Connector, 15 Pin 133-015-03 10102

- : Y 4 vy -
W W W W W W - - -
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SYMBOL
3C81
3c8z2
3C¢83
3c84
3CR14
3CR15
3Crl6
3CR17
3IC1
31c2
31C3
3IC4
393
3QL4
3R116
3R117
3R118
3R119
3R120

3R121

3A4 REV. 'C' FAULT LEVEL CONTROL BOARD

DESCRIPTION
Capacitor 1 MFD @ 50 V
Capacitor 1 MFD @ 50 V
Capacitor 1 MFD @ 50 V
Capacitor 50 MFD @ 50 V
Piode
Diode
Diode
Diode
Integrated Circuit
Integrated Cilrcuit
Integrated Circuit
Integrated Circuilt
Transistor
Transistor
Rasgistor Varlable 2.5K @ 1/2W 10%
Resistor Variable 2.5K @ 1/2W 10%
Resistor Varilable 2.5K @ 1/2W 10%
Resistor 47 .3W

Resistor 47..3W

Resistor 47 1 3W

MANUF. PART NO,

N1W 1-50

NIW 1-50

NIW 1-50
TE-1307
1IN914

1N914

1N914

IN914
SN7413N
SN7413N
SN7404N
SN7430N
2N2222A JAN
2N2222A JAN
RVBLAYSA252A
RV6LAYSA252A
RVALAYSA252A
4379

4379

4379

MANUFACTURER

10307

10307

10307

20188

30001

30001

30001

30001

30001

30001

30001

30001

30001

30001

30001

30001

30001

20151

20151

20151
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SOMBOL
3R122
3R123
3R124
3R125
3R126
3R127
3R128
3R129
3R130
3R131
3R132
JR133
3518
3VRS5
3VRa
IVR7
JVRE

3VR9

3A4 REV. 'C' FAULT LEVEL CONTROL BOARD

DESCRIPTION
Resistor 10K 1/4 W 5%
Resistor 680 1/4 W 5%
Resistor 2,7K 1/4W 5%
Resistor 2.7K 1/4W 5%
Resistor 220 1/4 W 5%
Resistor 220 1/4 W 5%
Resigtor 220 1/4 W 5%
Registor 220 1/4 W 5%
Resistor 5.6 K 1/4 W 5%
Resistor 5.6 K 1/4 W 5%
Resistor 270 .1 3W
Resistor 1.8k 1w
Switch, Momentary
Zener Diode
Zener Diode
Zener Diode
Zener Diode
Zener Diode
Board, Printed Circuit

Connector 15 Pin

"~ " wm wE W MW WA W W W

MANUF, PART NO,

RCRO7G103J
RCRO7G681T
RCRO7G272J
RCRO7G272J
RCRO7G2213
RCRO7G2213
RCRO7G2213
RCRO7G221J
RCRO7G562J
RCRO7G5623
4403
RC32GF182J
71085SYZBE
1N4733
IN4733
1N5338
1N5338
185338
4152137~1

133-015-03

MANUFACTURER

30001
30001
30001
30001
30001
30001
30001
30001
30001
30001
20151
30001
10303
36001
30001
30001
30001
30001
10001

10102
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SYMBOL

3C82

383

| 3CR15
3CR16
3CR17
3CR18
3R116
3R117
3R118
3R119
3R120
3R121
3R122
3R123
3R124
3R125

3518

3VR5

3ic-1

£¢-9

3A4 REV. 'G' FAULT LEVE]L, CONTROL BOARD ASS'Y,

'DESCRIPTION

Capacitor 1 MFD @ 50 V
Capacitor 50 MFD @ 12 V

Diode

Diode

Diode

Dicde

Regigtor, Variable 2.58 @ 1/2 W
Registor, Variable 2.5K @ 1/2 W
Resiastor, Variable 2.5k @ 1/2 W
Resistor, 10K @ 1/4 W 5%
Registor, 680 Ohm @ 1/4 W 5%
Resistor, 330 Ohm @ 2 W 10%
Resistor, 470 Ohm @ 1/4 W 5%
Registor, 470 Ohm @ 1/4 W 5%
Reglator, 470 Ohm @ 1/4 W 5%
Resistor, 470 Ohm @ 1/4 W 5%
Switch, Momentary

Zener Diode

Integrated Circuilt

MANUF. PART NO.

NIW 1-50
TE-1133
IN914

IN91L

ING14

18914
RV6LAYSA252A
RV6TAYSA252A
RVAIAYSA252A
RCRO7G103J
RCRO7GHBLI
RC42GF3I3IK
RCRO7G471J
RCRO7G4AT 1T
RCRO7G47 1T
RCRO7G471S
7108SYZBE
INL733

SN7400N

MANUFACTURER

10307
20188
30001
30001
30001
30001
30001
30001
30001
30001
30001
30001
30001
300n1
an0N1
30001
1n3nA
3nnny

30001
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3A4 REV. 'G' FAULT LEVEL CONTROL BOARD ASS'Y,

o
N SYMBOL DESCRIPTION
K1l Relay
3K12 Relay
3K13 Relay
3XI1C-1 Socket
XK1Y Socket
3Xx12 Socket
3XK13 Socket
Board, Printed Circuit
Connector, 15 Pin
3VR6 Zener Diode
3VR7 Zener Diode
3VR8 Zener Diode
3R126 Resistor - 100 Ohms & 3W
3r127 Resistor - 100 Ohms @ 3W
3R128 Resistor - 100 Ohms @ 3W

MANUF. PART NO,

GB821B-3
GB821B-3
GB821B-3
0148T-7519
0148T=-7519
0148T-7519
0148T~7519
4152137-1
133-015-03
IN5338
IN5338
INS338
4392

4392

4392

9 " " Wl W W . P wl wE O am

MANUFACTURER

20124
20124
20124
20125
20125
20125
20125
10001
10102
30001
30001
30001
20151
20151

20151
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SYMBOL
3C35
3C36

3CR12

* Or equivalent

3A5 -~ MASTER MODULE ASSEMBLY

DESCRIPTTON
Capacitor - 50 UF @ 50 V
Capacitor - 50 UF @ 50 V
Diode
Boagrd, Printed Circuit

Connector, 15 Pin

MANUF, PART NO.

TE=-1307
TE-1307
IN2070#*
3152920-501

143-015-03

MANUFACTURER

20188
20188
30001
10001

10102
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347 - AIC ASS'Y

SYMBOL DESCRIPTION MANUF, PART NO, MANUFACTURER
3¢25 Capacitor - Disk - .01 @ 100V Z~5U 10301
3C26 Capacitor - Disk -~ .01 @ 100V Z-5U 10301
3Q1 Transistor 2N5415 30001
3Q2 Transistor 40406 20173
3R11 Resistor - 3,3K @ 11 W 4836 20151
3R137 Resistor - IR @ 1/4 W 5% RCRO7G102J 30001
3R138 Resistor - 1K @ 1/4 W 57 RCRO7G102Y 30001
3R140 Resistor - 10K @ 11 W 4854 20151
3R141 Resistor - 22K @ 1 W 5% RC32GF223J 30001
IR142 Resistor - 4.7K @ 1/4 W 5% RCRO7G472J 30001
3VR4 Diode - Zener 1N4749 30001

Cage, Housing 2155557~1 10001

Board, Printed Circuit 3152924-1 10001

{
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3A9 - EXTENDER CARD

I
'

| SYMEOL DESCRIPTION MANUF. PART. NO, MANUFACTURER

I

! Board, Printed Wiring 2155617-1 10001
Connector, 15 Pin 133-015-03 10102
Connector, 15 Pin 143-015=03 10102

2A10 - B+ FILTER ASSEMBLY - 4254253-501

2¢95 Capacitor - 500 PF @ 30 KV 30DK-T5 20188
2C96 Capacitor - 500 PF @ 30 KV 30DK-TS 20188
2097 Capacitor - 500 PF @ 30 KV 30DK-T5 20188
2C98 Capacitor - 500 PF e 30 KV 30DK-T5 20188
2¢99 Capacitor - 500 PF @ 30 KV 30DK-T5 20188
2C100 Capacitor - 500 PF @ 30 KV 30DK-T5 20188
2117 Inductor - § turns #10 formvar ' 1.50 1D 10001

(-9
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SYMBOL
1C31
ace
1L12
M5
3M6
M7
3M9
2R4
2R27
2R28
2R29
2R38
3R42
3R43
3R148
1Tl
1T4

2v2

FM-12KD SUPPLEMENTAL PARTS LIST

DESCRIPTION
Capacitor, 4uF @ 8 KV
Circuit Breaker, 150A
Choke, 3HY @ 3A
Maeter, 0:3.0 A
Meter, 0=3.0 A
Meter, 0-7.5 KVDC
Meter, 0~15 KW
Resistor, 1.0 Ohm 2@ 25W
Resistor, 500K @ 2 W 1%
N/A
N/A
Resistor, S00K @ 2 W 17
Resistor, 1.0 Ohm & 25W
Potentiometer, 3 Ohms @ 75 W
Resistor, 3K @ 11W
Transformer, Filament

Transformer, Plate

Tube, Power

PART NO.
AOC3MA
CJ3-G3-U-150-3
2450280-1
44502224
4450222-4
4450222-1
4450222-17

0200J
RN8OB5003F

RN80B5003F
0200J

1103

4835
3450765~1

34507641

3CX10,000A7

MANUFACTURER

20122
10702
10001
10001
10001
10001
10001

20151
30001

30001
20151

20151
20151
10001
10001

10402
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DESIGNATION NO.

10001
10101
10102
10103
10104
10202
10203
10205
16206
10301
10302
10303
10304
10307
10401
10402
10403
10700
10702

10902

MANUFACTURERS'

MANUFACTURER

American Electronic Labs

Aerovox

Amphenol

A. W, Haydon
Amperex

Bendix

Bird

Buss

Buchannan
Centralab

Cinch Jones
C-X

Dale Electronics
Cornell-Dublier
E. F. Johnson
Eimae

Elmenco

Hammnar lund
Heinemann

Jennings

DESIGNATION LISTING

DESIGNATION NO.

20131

20132

20133
20134

20135
20141

20151

20162

20165

20164
20170
20171
20172
20181
20183
20184

20185

MANUFACTURER

Marco Oak
Microswitch

Motorola

Miller

Mullard
Nothelfer Winding Laba

Ohmite

Phaostron

Potter & Brumfield

Pytronics
RDI

Rowan
Rotron
Sangamo
Simpson
Sola

Solitron
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DESIGNATION NO.

10903
20112
20121
20122
20123
20124
20125
20126
20173
20174
20175
20176
26177

20178

— e

MANUFACTURERS' DESIGNATION LISTING

MANUFACTURER

E. F. Johason
Kooltronic

Loyola

Condenser Products
Electro Engineering
Grisby=Barton
Texas Instruments
Dolenko-Wilkens
RCA

Unitrode
Sarkes-Tarzian
Carborundum

Triad

Shively Labs

DESIGNATION NO.

20187
20188
20189
20190
20221

30001

MANUFACTURER

Spectrum Control

Sprague
Sg D

Siemens
Wanlass

Mil Std.

o

D
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835
4CX1000K

CERAMIC
POWER TETRODE

EI MAC

i sion of Varian

¥
5

The Eimac 8352/4CX1000K is a ceramic and metal, forced-air cooled, radial-
beam tetrode with a rated maximum plate dissipation of 1000 watts. It is a low-voltage,
high-current tube specifically designed for Class-AB, rf linear-amplitier applications
where its high gain and low distortion characteristics may be used to advantage.
The 8352/4CX1000K is similar to the 8168/4CX1000A but contains a solid screen ring
that improves isolation between input and output circuits and permits use of the tube
in UHF service.

GENERAL CHARACTERISTICS

ELECTRICAL
Cathode: Oxide Coated, Unipotential Min. Nom. Max.
Heating Time - - - - - - - - « 3 minutes
Heater: Voltage - - - - - - . - . - - 60 volts
Current - - - - - - - - - B.1 9.9 amperes
Transconductance [lo=1.0 ampere) - - - - 37,000 umhos
Direct Interelectrode Capacitances, Grounded Cafhade *
Input - - - - - - - - - - 77 20 uuf
Output - - - = - - - - - 11 12 uuf
Feedback - - - - - - - - - . . - 0.022 vuf
Direct Interelectrode Capacitances, Grounded © .id and Screen:* Min, Nom. Max.
Input - - - - - - - - - - - - - - - - - - 325 38.0 uuf
Output - - - - - - - - - - - - - - - - - 11 13 uuf
Feedback - - - - - - . - - - - - - - - - - - - 0.004 uuf
Maximum Useable Frequency - . - . . ” - - - - B - - - . . ) . 400 Me
*|n shielded fixture.
MECHANICAL
Base - B - - - - - - 3 - - - - Z Special, breechblock terminal surfaces
Maximum Operating Temperatures:
Ceramic-to-Metal Seals - - - - - - - - - - - - - - z - - 250° C
Anode Core - - - - - - - = - . - - - - - - - - 250° C
Recommended Socket - - - - - - - - - - - - - - - Eumac SK-820 or SK-830
Operating Position - - - - - - - - - - - - - - - - - - - - Any
Maximum Over-All Dimensions:
Height - - - = - - - s s - - : 4 - - - - - 48 inches
Diameter - - - - - - - - . - - - - - - - - - - 337 inches
Net Weigut - - - - - - - - - - - - - - - - - - 27 ounces
RADIO-FREQUENCY TYPICAL OFPERATION (Frequenmes below 30 Mc)
DC Plate Voit " =
LINEAR AMPLIFIER—Class AB or B 06 Corm ‘jjz; o zggg zggg 32‘;2 :::::
(Single Side-Band Suppressed-Carrier Operation) DC orid Voltage! - - ~40  —80  —40 volis
: Tarc-Signa' DC Plate CurreM - - 250 250 250 mA
MAXIMUM RATINGS ingle-Tone DC Plate Current - - - 8% 885 875 mA
DC PLATE YOLTAGE - - 3000 MAX, WATTS Two-Tone Average DC Plate Current - 445 450 635 mA
DC SCREEN VOLTAGE - y - . 4.0 MAX. YOLTS Zero-Signal DC Screen Current* - - 8 3 5 mA
N Single- rrent* 3 A
OCPLATECURRENT - L | | LoMAK AP somecsmmommt - o w o
PLATE DISSIPATION ° - - - 1000 MAX. WATTS Plate Output Power - - - - 930 1300 1630 watts
SCREEN DISSIPATION - - - - 12 MAX. WATTS *Approximate values.
GRID DISSIPATION - . - - 0 MAX. WATTS 1Adjust grid bias to obtain listed zero-signal plate current.
(Revised B-20-66) © 1964, 1966, 1969 by Varian Printed in U,S.A.
www americanradiohistorv com
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AUDIO AMPLIFIER OR MODULATOR Class AB,
MAXIMUM RATINGS - -

DC PLATE YOLTAGE - - - - 3000 MAX. YOLTS
DC SCREEN YOLTAGE - - - - 400 MAX. VOLTS
DC PLATE CURRENT - - - - 1.0 MAX, AMP

PLATE DISSIPATION . - - - 1000 MAX, WATTS
SCREEN DISSIPATION - - - - 12 MAX, WATTS
GRID DISSIPATION - - - - 0 MAX, WATTS

TYPICAL OPERATION (Sinusoidal wave, two fubes unlest noted)

DC Plate Yoltage - - - - B - 2000 2500 3000 volts
DC Scraen Yoltage - - - - - - 35 325 325 volts
pDC Grid Yoltage! - - - . - - —60 50 —40 volts
Zero-Signal DC Plate Current - - . - 500 500 500 mA

Max-Signal DC Plate Current - - - - 178 LI7 1.7 amps
Zero-Signal DC Screen Current* - - - 14 12 10 mA

Max-5ignal DC Screen Current* - . - 70 70 T mA

Effective lLoad, Plate to Plate M - . 2040 2850 3480 ohms
Driving Power - - - - - - - Q 0 0 watts
Max-Signal Plate Output Power - - - 1840 600 3260 watts

*Approzimate values.
1Adjust grid bias to obtain listed zerc-signal plate current.

“TYPICAL OPERATION' data are obtained by calculation from published 1 ¢
Adjustment of the grid bias to obtain the specific zerc-signal plate current fs assumed. The screen voltage required to obtain the listed value
of maximum plate currant, without drawlng grid current, MAY YARY from the fypical vaiuas shown. These condifions are valid fo approximately 100
Mc, at higher frequencles, powar output will ba lower dus fo tube and circuil losses.

characteristic curves; NO ALLOWANCE is made for circuit losses,

APPLICATION

MECHANICAL

Cooling—Sufficient cooliug must he provided for the
anode and ceramic-to-metal seals to maintain operating
temperntures below the rated maximum values:

Ceramice-to-Moetal Seals a50°C
Anade Core a50°C

A flow rate of 25 cubic feet per minute will be
adequate {or operation at maximmun rated plate dissi-
pation at sea level and with inlet air temperatures up to
40"C. Under these conditions, 25 cfm of air flow cor-
responds Lo a pressure difference across the tube and
socket of 0.2 inch of water column. Experience has
shown that if reliable longlife operation is to be ob-
tained, the cooling air How must be maintained during
standby periods when only the henter voltage is ap-
plied to the tube.

At higher altitudes and at UHF increased air flow
will be required. For example, at an altitude of 10,000
feet, a flow rate of 37 cfm will be required and will be
obtained with a pressure drop across tube and socket of
0.3 inch of water column. In selecting a blower for
use at high altitudes, care must be taken to assure that
the blower is designed to deliver the desired volume of
air al the corresponding pressure drop and et the
particular altitude.

In ecases where there is any doubt regarding the
adequaey of the supplied cooling, it should be borne in
mind that operading temperature is the sole eriterion
of couling effectiveness. Surfuce temperatures may be
vasily nd effectively measured by using one of the
severn] temperature-sensitive paints or sticks available
lroni various chemical or scientific-equipment suppli-
ers. When these nnterinls are used, extremely thin
applications must be made to avoeid interference with
the transfer of heat {from the tube to the air stream,
which would eause inaceurate indications,

ELECTRICAL

Heater—1The rated heater voltage for the 4CX1000K
is 6.0 volts. The valtage, as mcasured at the socket,
should be muditained at this value o minimize varin-
Hions in operalion nnd e obtain maximum tabe life, In
no case should the vollage be allowed to exceed 5%
ahbove or below the rated value.

The cathode and one side of the healer are inter-
nally connected.

It is recommended that the heater voltage be ap-
plied for o period of not less than 3 minutes before
other operating voltages are applied. From an initial
coldd condition, tube operation will stabilize after a
period of approximately 5 minutes,

Control Grid Operation—The grid dissipation rating
of the 4CXI000K is zero watts. The design features
which make the tube capable of maximum power op-
eration without driving the grid into the positive region
also make it necessary to avoid positive-grid operation.

Althongh the average grid-current rating is zero,
peak grid currents of less than five milliamperes as read
on a five-milliamperes meter may be permitted to flow
for peak-signal monitoring purposes.

Screen Grid Operation—Tetrode tubes may exhibit
reversed screen current to o greater or lesser degree de-
pending on individual tube design. This characteristic
is prominent in the 4CX1000K and, under some op-
erating conditions, indicated negative screen currents
in the order of 25 milllamperes may be encountered.

The maximum rated power dissipation for the
sereen grid in the 4CX1000K is 12 watts and the
sereen power should be kept below this level. The
produet of the peak screen voltage and the indicated
de sereen current approximates the screen input power
except when the sereen current indication is near zero
or negative. In the usual tetrode amplifier, where no
sigial voltage appears between cathode and screen, the
peak sereen voltage is equal to the de screen voltage.
Experience has shown that the screen will operate
wilhin the limits established for this tube if the indi-
cated screen current, plate voltage and drive voltage
approximate the “Typical Operation” values.

The svreen supply voltage must be maintained
constant for any values of negative and positive screen
currents that may be encountered. Dangerously high
plate currents may flow if the screen power supply
exhibits a rising voltage characteristic with negative
sereen current, Stabilization may be accomplished in
several different ways, A bleeder resistor may be con-
neeled from sercen to cathode; 2 combination of VR
tubes may be comnected from screen to cathode; or
an electron-lube regulator circuit may be used in the
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screen supply. It is absolutely essential to use a bleeder
if a series electron-tube regulator is employed. The
screent bleeder current should approximate 70 milli-
amperes to adequately stabilize the screen voltage.
It should be ohserved that this bleeder power may be
wsefully employed to energize low-power stages of
the transmitter.

Plate Operation—The maximum rated plate dis-
sipation power is 1000 watts. Except for brief periods
during ecircuit adjustments, this maximum value should
not he exceeded.

The top cap on the anode cooler may be used as
a plate terminal at low frequencies or a cireular clamp
or spring-finger collet encircling the cylindrical outer

1~

4CX1000K @ —

surface of the anode cooler may be used at high fre-
quencies.

Points of clectrical contact with the anode cooler
should be kept dean and free of oxide to minimize
radio-frequency losses. The anode cooler should be
inspected periodically and cleaned when necessary to
remove any dirt which might interfere with effective
cooling.

Special Applications - If it is desired to operate this
tube under conditions different from those given here,
write 1o the Power Grid Tube Marketing, EIMAC, Divi-
ston of Varian, 8an Carlos California, for information
and recommendations.

DIMENSIONE [N INGHES
DIMENSIONAL DATA
MIN: HAX. NOM.

3335 | 3.365
BOT[ 817
1870 |1.900
2250 [2.300
2195 _|2.380
3410 |3.5%0
4.600 | 4.800
950 | 1.000
BT8 | . 725
400 | 450

E]
L]
b
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CHARACTERISTICS
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Division of Yarian

I M AC

8160
3CX10,000A7

HIGH-MU
POWER TRIODE

— i |+ -S— | S

The EIMAC 8160/3CX10,000A7 is a ceramic and metal
power triode intended to be used as a zero-bias Class-B amplifier
in audio radio-frequency applications. Operation with zero grid
bias offers circuit simplicity by eliminating the bias supply.
In addition, grounded-grid operation is attractive since a power
gain as high as twenty times can be obtained with the 8160/

3CX10,000A7.

GENERAL CHARACTERISTICS

ELECTRICAL
Filament: Thoriated-Tungsten Min. Nom. Max.
Voltage - - - - - - - . - . . . . . 7.5 volts
Current - - - - - - - - - . . . . . 94 104 amps
Amplification Factor - - - . - . . . . . . . 200
Direct Interelectrode Capacitances:
Grid-Filament - = = = = = - - - - . - 500 62.0 pF
Grid-Plate - = = - - - - - - - . - . 320 40.0 pF
Plate-Filament - - - . - - . . . . _ . 0.3 pF
Frequency for Maximum Ratings - - - - . . . _ . 160 MHz
MECHANICAL
Base - - - = = = = = = - = - 4 4 4 <« - < < (oaxial
Recommended Socket - - - - . . . . . . . _ _ _ EIMAC SK-1300
Operating Position - = = = = = = = = =« =« Vertical, base up or down
Cooling - - - - - - . . . . . . . . . . . - .Forced air
Maximum Operating Temperatures:
Anode Core - - - - - - - - . - - . . . - . . 250°C
Ceramic-to-Metal Seals - = = = e e e e . e e = e s 250°C
Maximum Dimensions:
Height - - - . - . . . . . . _ _ . _ . . 875 inches
Diameter - = = = = = = = - -« - . - - - - 705 inches
Net Weight - - - . - . . - . - . . . . . . . 12 pounds
RADIO-FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION, Single-Tone Conditions
Grounded Grid, Class-B DC Plate Voltage - - - - - 7000 7000 volts
Zero-Sig DC Plate Current* - - - 0.60 0.60 amp
MAXIMUM RATINGS Max-Sig DC Plate Current - 3.72 5.00 amps
DC PLATE VOLTAGE - _ N - 7000 VOLTS MaIX:Sig DC Grid Current - - - 0.71 1.00 amp
DC PLATE CURRENT - - . - 5.0 AMPS Eégg;gn’lrr?g:g‘alr;:;edance ¢ w ]03(5) 7?13 gnm:
PLATE DISSIPATION - - . - 12 KW Max-Sig Driving Power - - - 885 1540 watts
GRID DISSIPATION - - . . 500 WATTS Peak Envelope Plate Output Power - 17,700 24,200 watts
*Approximate value Power Gain - - - - . . 20.0 15.7 times

(Revised 6-1-67) © 1963, 1967 by Varian

www americanradiohistorv com

Printed in U.S.A.
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AUDIO-FREQUENCY AMPLIFIER
OR MODULATOR
Class-B, Grid Driven

MAXIMUM RATINGS {Per Tube)

DC PLATE VOLTAGE - - - - 7000 VOLTS
DC PLATE CURRENT - - - - 5.0 AMPS
PLATE DISSIPATION - - - . 12 KW

GRID DISSIPATION - - - - 500 WATTS

*Approximate valug

TYPICAL OPERATION, Two Tubes, Sinusoidal Wave

DC Plate Voltage - -
DC Grid Voltage - -
Zero-Sig DC Plaie Current*
Max-Sig DC Plate Current
Max-Sig DC Grid Current
Driving Power - -

Peak AF Driving Voltage {Per Tu
Load Resistance, Plate-to-Plate
Max-5ig Plate Cutput Power

;ae)

7000

0

1.20
7.50
1.50
315
250
2000
35,600

7000 volts
0 volis

1.20 amps
10.0 amps
2.06 amps
560 watts
310 volts
1520 ohms
47,700 watts

RADIO-FREQUENCY LINEAR AMPLIFIER

TYPICAL OPERATION

ance for circuit losses, either input or output, has been made.

Carrier Conditions, Grounded-Grid DC Plate Voltage - - - - - - - - 7000 volts
DC Grid Voltage - - - - - -~ - - 0 wvolts
MAXIMUM RATINGS Zerc-Sig DC Plate Current* - - - - - - 0,60 amp
DC PLATE VOLTAGE - - - - 7000 VOLTS bC Plate Current - - - - - - - . 2,40 amps
CC PLATE CURRENT - - - - 5.0 AMPS DC Grid Current - - - - - - - - 0,25 amp
PLATE DISSIPATION - -~ . . 12 KW Driving Impedance** - - - - - . . 32 ohms
GRID DISSIPATION - - - - 500 WATTS Peak Driving Voltage*™ - - - - - - 310 volis
*Approximate valus Driving Power - - - - - - - - 330 watts
**Modulation Grest Conditions Plate Output Power - - - « « . . 5650 watts
RADIO-FREQUENCY POWER AMPLIFIER TYPICAL OPERATION
OR OSCILLATOR DC Plate Voltage - - - - - - - - 7000 volts
Class-C DC Plate Cugrent - - - - - - - - 4.0 amps
MAXIMUM RATINGS b¢ Gf"f; \é°“age - VT\*S
DC PLATE VOLTAGE - - - - 7000 VOLTS bC Grid Current - - - - - - - m
DC PLATE CURRENT - ~ _ N 4.0 AMPS Peak RF G]'ld VOH’Bge - - - - - - - 555 volts
PLATE DISSIPATION - - - - 10 KW Grid Driving Power - - - - - - - 430 watts
GRID DISSIPATION - - - - 500 WATTS Plate QOutput Power - - - - - - - 213 kW
PLATE-MODULATED RF POWER AMPLIFIER TYPICAL GPERATION
) DC Plate Voltage - - - - - - - - 5000 volis
ﬂ MAXIMUM RATINGS DC Plate Current - - - - - - . . 3.0 amps
: DC PLATE VOLTAGE - - - - 5500 VOLTS OC Grid Voltage - - - - - - - - 200 volis
DC Grid Current - - - - - - - - 775 mA
: BC PLATE CURRENT - - - - 3.0 AMP
P > Peak RF Grid Voltage - - - - - - - 490 volts
i ﬁ PLATE DiSSIPATION - - - - 6.5 KW Grid Driving Power - - - - - - - 380 watis
GRID DISSIPATION - - - . 500 WATTS Plate Qutput Power - - - - - - - 11.9 kW
b
MNote: “TYPICAL OPERATION" data are obtalnable by calculation from published characteristic curves. No allow-
J
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APPLICATION

Mounting—The 3CX10,000A7 must be oper-
ated vertically base up or down. The tube must
be protected from severe vibration and shock.

Cooling — The maximum temperature rating
for the external surfaces of the 3CX10,000A7 is
250°C. Sufficient forced-air cooling must be pro-
vided to keep the temperature of the anode core
and the temperature of the ceramic-metal seals
below 250°C. Tube life is usually prolonged if
these areas are maintained at temperatures be-
low this maximum rating. Minimum air-flow
requirements to maintain anode-core and seal
temperatures below 225°C with an inlet-air
temperature of 50°C are tabulated below. The
use of these air-flow rates through the recom-
mended socket/chimney and tube combination
in the base-to-anode direction provides effective
cooling of the tube.

Sea Level 10,000 Feet
Plate* ™ Pressure Pressure
Dissipation | Air Flow |Drop (inches| Alr Flow{Drop (Inches
{Watts) {CFM) of Water) {CFM) of Water)
4000 105 24 154 .35
6000 178 .80 275 .80
8000 253 80 370 1.45
10,000 345 1.4 500 2.30.
12,000 483 2.25 710 3.40

**Since the power dissipated by the filament is
about 750 watts and since grid dissipation can,
under some circumstances, represent another
500 watts, allowance has been made in preparing
this tabulation for an additional 1250 watts
dissipation.

Input Circuit — When the 3CX10,000A7 is
operated as a grounded-grid rf amplifier, the use
of a resonant tank in the cathode circuit is rec-
ommended in order to obtain greatest linearity
and power output. For best results with a single-
ended amplifier it is suggested that the cathode
tank circuit operate at a “Q” of two or more,

Class-C Operation — Although specifically
designed for class-B service, the 3CX10,000A7
may be operated as a class-C power amplifier or
oscillator or as a plate-modulated radio-frequen-
cy power amplifier. The zero-bias characteristic
of the 3CX10,000A7 can be used to advantage
in class-C amplifiers by employing only grid-
leak bias. If driving power fails, plate dissipation
is then kept to a low value because the tube will
be operating at the normal static zero-bias con-
ditions.

Filament Operation — The rated filament
voltage for the 3CX10,000A7 is 7.5 volts. Fila-
ment voltage, as measured at the socket, should
be maintained at this value to obtain maximum
tube life. In no case should it be allowed to devi-
ate from the rated value by more than plus or
minus five percent.

Special Applications — If it is desired to op-
crate this tube under conditions widely different
from those given here, write to Power Grid Tube
Marketing, EIMAC Division of Varian, 301 In-
dustrial Way, San Carlos, California, for infor-
mation and recommendations.
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REF NOM, MIN, MAX,
6.928 7.050
.855 895
C 720 JT60
D 1.8986 1.936 |
33 [ 3.473
3.792 3.832
. 188
J .188

2.412 2.788
8.250 8.750

* CONTAGT SURFACE
] ALL DIMENSIONS IN INCHES
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3CX15,000A7

TECHNICAL DATA

HIGH-MU
POWER TRIODE

The EIMAC 3CX15,000A7 is a ceramic/metal power triode intended for
use as a zero-bias Class B rf amplifier or Class C power amplifier or
oscillator. Class B operation with zero grid bias offers circuit simplicity
by eliminating the bias supply. In addition, grounded-grid operation is
attractive since a power gain as high as twenty times can be obtained
with the 3CX15,000A7.

GENERAL CHARACTERISTICS'

ELECTRICAL
Filament: Thoriated Tungsten
VOLtaRE v v vamowitiommnneponsasmnsnsssn 6.3:0.3 V
Current, at 6.3 volts . v v us v v nnn s e 160 A
Amplification Factor (Average): ................ 200
Direct Interelectrode Capacitance (grounded cathode) 2
Cin oo e 56 pF
Cout ...oovvvviiiii.. .. 5 18 el v ey 0.2 pF
CRP & 4w s 8 5o 4 8 simsin vasvws o nissssss o o 36 pF
Direct Interelectrode Capacitance (grounded grid)2
Ol i3 908 0005 5o oy 50 8 B0 B om0 8 68 e 56 pF
COOURY vt 3 50 85 m e o e kS I T I 1T 36 pF
ok e 0.2 pF
Frequency of Maximum Rating:
EW imiqgimamen el L L T T T T 7 P 110 MHz

1. Characteristics and operating values are based upon performance tests. These figures may change without notice
as the result of additional data or product refinement. EIMAC Division of Varian should be consulted before using
this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic
Industries Association Standard RS-191.

MECHANICAL
Maximum Overall Dimensions:
Length............... EER S nmm e e e B I B LT E RS s o e 8.75in; 222.3 mm
L S 7.051in; 179.1 mm
Nt WEIBHE 555 s e e w0 0085508 54w s gm0 g 121b; 5.5 kg
Operating Position . ...........oouuuuuinn s, Vertical base up or down

Maximum Operating Temperature:

Ceramic/Metal Seals « . .. o veviniiiiiiiinennnennenrnnnnn .. 250°C
Anode Core . ...vvue i 250°C
(Effective 4-15-71) @ by Varian Printed in U.S.A.

EIMAC division of varian / 301 industrial way / san carlos / california 94070

WWW americanradiohistory com. - :
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3CX15,000A7

CooliNg + oo vt i ittt i it e et Forcedair
Base ..... 0 Pt e e e tatrteanaerresean... Coaxial
Recommended Air System Socket . .. ... ... ... .ot SK-1300or SK-1320
Recommended Air Chimney . . . . . . v vt v it it i i ittt it e e e SKA1306

RADIC FREQUENCY LINEAR AMPLIFIER TYPICAL OPERATION (Frequencies to 110 MHz)

CATHODE DRIVEN Class ABp

Class AB Plate Voltage . ............... 7000 7000 Vdc
GridVoltage . ................ 0 0 vdc
Zero-Signal Plate Currentl, . . ... ... .6 6 Adc

ABSOLUTE MAXIMUM RATINGS Single-Tone Plate Current2, . . ... ... 5.92 5.0 Adc
Single-Tone Grid Currentl. .. . ... .. 1.22 1.0 Adc

DC PLATE VOLTAGE . ... .. ... 8000 VOLTS DrivingPower 1. . . ... ... ....... 11750 1540 W
Plate Dissipation . .. ........... 3.4 10.8 kw

DC PLATE CURRENT ... ...... 6.0 AMPERES o/ ie-Tone Plate Output Power . . . . . 29.6 242 kW

PLATE DISSIPATION .. ......., 15,000 WATTS Resonant Load Impedance . .. ..., ... 693 745 §)

GRID DISSIPATION .. ...... , 500 WATTS Drive Impedance 27 32 ()

1. Approximate vatues. 2, Adjust to obtain specified value.

RADIO FREQUENCY POWER AMPLIFIER OR TYPICAL OPERATION (Frequencies to 110 MHz)

OSCILLATOR Class C Telegraphy or FM Telephony

Grid Driven Plate Voltage .. .................. 7000 Vdc
GridVoltage . . ...... ... ... ....... -230 Vdc
Plate Current . . . . ... . o i i e i e ns 4.0 Adc

ABSOLUTE MAXIMUM RATINGS Grid Current¥. . . .. .. ... ... ... 775 mAdc
Peak rf Grid Voltagel. . . ... .......... BEG v

DC PLATE VOLTAGE . . .. ... .. 8000 VOLTS Calculated Driving Power 1, . . . .. ... ... 430 W
Plate Input Power . . ... .. .... ..., 28 kw

A e - R

DC GRID VOLTAGE 500 VOLTS Plate Dissipation . ........ e e e 6.7 kW

DC PLATE CURRENT . ........ 5.0 AMPERES Flate Qutput Power . . ... ... ......... 21.3 kw

PLATE DISSIPATION . ........ 15,000 WATTS Resonant Load Impedance . .. .......... 963 Q

GRID DISSIPATION .., ....... 500 WATTS 1. Approximate value.

NOTE: TYPICAL OPERATION data are obtained by measurement or calculation from published characteristic curves.
Adjustment of the rf grid voltage to obtain the specified plate current at the specified bias, and plate volt-
ages is assumed. If this procedure is followed, there will be little variation in output power when the tube
is changed. even though there may be some variation in grid current, The grid current which results when the
desired plate current is obtained is incidental and varies from tube to tube. These current variations cause no
difticulty so long as the circuit maintains the correct voltage in the presence of the variations in current. If
grid bias is obtained principally by means. of a grid resistor, the resistor must be adjustable to obtain the
raquired bias voltage when the correct rf grid voltage is applied.

RANGE YALUES FOR EQUIPMENT DESIGN Min. Max.
Heater: Current ut 6.3 volts . .. .. v i i i i i oo iee ., 152 168 A
1 Cathode Warmup Time . .. ... ... . i, T T --- sec.
:I Interelectrode Capacitances (grounded grid)’
) Cin oo e e e e e e ceenv.. 500 620 pF
1 Cout . .......... e e e C e e s . 320 400 pF
J Cpk . o e e et e, e 0.3 pF

Interelectrode Capacitances (grounded cathode) !

3 e e e e e e e e vo... 0.0 62.0 pF
Cout ........ e e e e e e e I 0.3 pF
Cegpo e in i e i i oo e e e e e e 32.0 40.0 pF

. Capacitance values ars for o cold tube as measured in 1 shioldad fixture in accordance with Electronic !Indus-
tries Agsociation Standard RS-191.

. —
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3CX15,000A7

APPLICATION

MOUNTING & SOCKETING - 'The 3CX15,000A7
must be operated vertically, base up or down,
and should be protected from severe shock und
vibration. The use of an EIMAC air-system
socket is recommended. For grid-driven appli-
cations, the SK-1300 is used; for cathode-driven
circuits, the SK-1320 should be used, as the
grid is grounded to the socket frame in this unit.
The SK-1306 air chimney is designed to fit
around the tube’s anode cooler and mount with
either socket.

COOLING - The maximum temperature rating
for the external surfaces of the 3CX15,000A7 is
250°C. Sufficient forced-air cooling must be
provided to maintain the temperature of the
anode core and the ceramic/metal seals below
250°C. Tube life is usually prolonged if these
dreas are maintained at temperatures below
the maximum rating, Minimum air flow require-
ments (for air flowing in a base-to-anode direc-
tion) to maintain anode core and seal tempera-
tures below 225°C with an inlet-air temperature
of 50°C are tabulated below. The use of these
air-flow rates through the recommended socket/
chimney combination will provide effective
cooling of the tube. Air flow should be applied
before or simultaneously with the application of
electrode voltages (including the filament) and
should normally be maintained for a short period
of time after all voltages are removed to allow
for tube cool-down.

SEA LEVEL 10,000 FEET

Ancda Diss. | AirFlow | Approx.Press. |Air Flow| Approx.Preas.

watts) Lefim} drop (In.H20} | (cfm) drap{in.Hz 0}
5,000 242 0.8 360 1.3
7,500 325 1.7 470 2.4
10,000 475 2.8 690 4.1
12,500 640 4.3 930 6.3
15,000 840 6.2 1220 9,7

*Since the power dissipated by the filament is about
1000 watts, and since the grid dissipation can re-
present another 500 watts, allowance has been made
in preparing this tabulation for an additional 1500
watts of dissipation.

FILAMENT OPERATION - The tated filament
voltage for the 3CX15,000A7 is 6.3 volts. Fila-
ment voliage, as measured at the socket, should
be maintained at this value to obiain maximum
tube life. In no case should it be allowed to
deviate from the rated value by more than plus
or minus five percent.

INPUT CIRCUIT - When the 3CX15,000A7 is
operaled as a ground-grid rf amplifier, the use of
a resonant tank in the cathode circuil is recom-
mended in order to obtain greatest lincarity und
power output. For best results with a single-
ended amplifier, it is suggested that the cathode
tank circuit operate at a Q"' of two or more,

CLASS-C OPERATION - Although specifically
designed for Class-B service, the 3CX15,000A7
may be operated as a Class-C power amplifier or
oscillator. The zero-bias characteristic of the
3CX15,000A7 can be used to advantage in
Class-~C amplifiers by employing only grid-leak
bias. If driving power fails, plate dissipation is
then kept to a low value because the tube will be

operating at the normal static zero-bias condi-
tions.

INTERELECTRODE CAPACITANCE - The
actual internal interelectrode capacitance of a
tube is influenced by many variables in most
applications, such as stray capacitance to the
chassis, capacitance added by the socket used,
stray capacitance between tube terminals, and
wiring effects. To control the actual capacitance
values within the tube, as the key component
involved, the industry and the Military Services
use a standard test procedure as described in
Electronic Industries Associastion Standard
R3-181. This reguires the use of specially con-
structed test fixtures which effectively shield
all extemal tube leads from each other and
eliminates any capacitance reading to “ground”’,
The test is performed on a cold tube. Other
factors being equal, controlling internal tube
capacitance in this way normally assures good
interchangeability of tubes over a period of
time, even when the tube may be made by dif-
ferent manufacturers. The capacitance values
shown in the manufacturer’s technical data, or
test specifications, normally are taken in ac-
cordance with Standard RS-191,

The equipment designer is therefore cau-
tioned to make allowance for the actual capaci-
tance values which will exist in any normal ap-
plication. Measurements should be taken with
the socket and mounting which represent approxi-
mate final layout if capacitance values are
highly significant in the design.

HIGH VOLTAGE - The 3CX15,000A7 cperates
at voltages which can be deadly, and the equip-
ment must be designed properly and operating
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3CX15,000A7

precautions must be followed., Equipment must
be designed so that no one can come in contact
with high voltages. All equipment must include
safety enclosures for high-voltage circuits and
terminals, with interlock switches to open the
primary circuits of the power supplies and to
dischatge high-voltage condensets whenever
access doors are opened. Interlock switches
must not be bypassed or ‘‘cheated’’ to allow

operation with access doors open. Always re-
member that HIGH VOLTAGE CAN KILL.

SPECIAL APPLICATIONS - I it is desired
to operate this tube under conditions widely
different from those given here, write to Power
Grid Tube Division, EIMAC Division of Varian,
301 Industrial Way, San Carlos, CA 94070, for

information and recommendations.
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DIMENSIGNAL DATA
INCHES MILLIMETERS
DM TN T max, T REF MIN, | MAX. | REF.
n]eged 7080 | - - il i7597 ] 17907 - - |
B 0835 (o885 | -- || 2172 ;2273 [ - -
C [0O726 | 0760 | -- [l 1829 | 1930 | -. |
D |tess | 1936 | .- |i4eie | aga7 | .. ]
E | 3133 [ 3173 | - - 7958 | BOBY | - -
F | 3792 | 5.832 | - - 9632 | 98.86 | - -
H | ousa | -- - 478 | -- - -
Jd 0.188 - - - - 478 - - -
M | 3950 [ 4300 -- ||Io033i10922 | --
N |24z | 2788 | -- 61.06 | 7082 | -~
P | B250 | B750 | -- |{20885 |22025| --
R [ 0986 | 1050 | -- 2508 | 26.67 | - -
S | 3412 | 3788 | - - 8666 | 96.22 | - -
T Q.375 - - - - 9.53 - - - =

O

i
H

{

=

on

-

~ — Al

- - DO NOT CONTACT

!

~ FILAMENT
— DG NOT CONTACT

*CONTACT SURFACE

o ALL DIMENSIONS IN INCHES
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INSTRUCTION MANUAL
ECONOMY FOR INDUCTIVE LOADS
DC RELAY SUPPLY L

c214 |

PULSED LOADING
© UP TO 4 AMPS

$39.00

T0 60 WATTS
60 WATT
QUANTITY PRICE ~ Avekace rowes

The C214 provides low cost DC power for inductive
load applications such as relavs, solencids, and motors.
Pulsed lcads up to 4 amperes for short durations (20 ms)
are easily accommodated. Circuit simplicity and high
volume production line manufacturing have produced a
reiiable low-cost unit. Internal fusing and easy mounting L :
make the unit suitable for a wide range of applications. i SIMPLE INSTALLATION

EQ'I.U_LE!TITY {  PRICE }
I -9 $46.00 |
10 - 24 $43.50 |
b2 49 $41.00
{0.98 $39.00 |
IMMEDIATELY
AVAILABLE

e \ O> FROM STOCK

)

525 VIRGINIA DRIVE FORT WASAii70. . PA. 19034 . PHONE: 215-643-618t— TWX £10-661-0C54
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C-214

SPECIFICATIONS

AC input: 105-125/210-250 volts AC, 19, 57 to 63 Hz
(derate putput 209 at 50 Hz)
DC output:
Valtage: 26 volts, floating ¢:2 volts factory tolerance)
Current: 2.5 amps (designed for pulsed loading ot up to
4 amps when eperated with 1 amp continuous load
puised at 20 ms intervals)
Regulation:
Line: +29;
Load; £29%
Ripple: 0.194 plus 10 mv rms max
Overload protection: Internally fused
Line fuse: Internally fused: 2 amps input; 3 amps slow blow
output
Temperature: 0 to 40°C (to 70°C with 2% /°C derating from
40°C)
Weight: 5.5 pounds

INSTALLATION DIAGRAM

6-32 NC-2B THREADS
THRU, 4 PLACES

i, Sy

TERMINAL CONNECTIONS
TBI-l +DC QUTPUT
TBI-2 AC INPUT

TB-3 AC JUMPER
TBI-4 AC JUMPER
TBI-5 AC INPUT

TBI-6 — DG QUTPUT

T1

e T S
——r— - = = ]
S ————

VIEW A-A
FOR 15V OPERATION

] JUMPER TBI-2 TO TBIF3
JUMPER TBI-4 TO TBI-5

——— FOR 230V OPERATION
6.50 MAX, JUMPER TBI-3 TO TBI-4

TERMINAL BLOCK SCREW
5-40 NC-2A

=1

b

4

(1)

ﬂL 123456
S| .
] —

E 3

WANLASS Specifications and prices subject
A omsow or (FMBRS] NNy to change without notice.
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INSTRUCTION MANUAL

OPERATION

The C214 is a series-regulated 24-volt
de, 2.5 amp power supply designed for
pulsed loading (by inductive loads) of up to
4 amps. Input Ilne and current overload
protection is provided by two internal fuses.
The de output is isclated from chassis
ground; either the positive or negative
terminal can be externally connected to
ground or common.

INSTALLATION
Mounting.  Qutline and mounting dimensions

for the C214 are shown on the adjacent in-
stallation drawing. The aluminum chassis
of the unit serves as a heat sink which may
be fastened to a metallic frame to increase
heat dissipation. (Allow free air circula-

tion around chassis.)

Electrical. Connect ac-input and de-output
to TB1 as shown on the installation drawing.
(Note different jumper connections for 115~
vac and 230-vac operation. } Use twisted
pairs to separate input and output lines and
achieve maximum noise rejection,

NOTE

Input line fuse (F1) is not inter-
nally wired, Connect this fuse
in series with line when connecting
ac input,

ADJUSTMENTS

No adjustments are required for the
C214,

TEST PROCEDURE

To test the unit, connect the ac input
and de output as instructed for installation
and perform the following testis.

Line Repulation. Connect a Variac to ac
input 1ine and connect de output to full load.
While varying ac input from 105 to 125 vac
(or 210 to 250 vac), use voltmeter to check
that dc output voltage variations do not ex-
ceed +£2% of output voltage (or more than
1 wvolt).

Load Regulation. Set ac input to 115 volts
(or 230 volts); then measure dc output
while varying load from 0% to 100%. Check
that de output voltage variations do not ex-
ceed 2% of output voltage (or less than
1 volt).

Ripple. Set ac input at 115 (or 230) volts
and apply full load to de output. Use
oscilloscope with high-gain preamplifier to
check that ac ripple at dc output terminals
does not exceed 0. 1% (plus 10 mv rms) of
output voltage.
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.C-214 SCHEMATIC DIAGRAM

Ve

&
AL I l TBI
INPUT S T SR . Hly

&1 I
A ATRGG l : I
- RIO | 1| :
AC > b
g . fofaN:) [
INPUT @ o i
101678 27 F
€ 0% | o
= + 3"5; C4 + i ]
470JL| |1
ZSOHF e~ 3w Pl
o INATS0A 30v l 0% |
2h FB @ ¢ l A0 « & HHe
I ;
CIRCUIT CARD ASSY
103347-50" REF
NOTES:

1. Strap TB1-2 to TB1-3 and TB1-4
to TB1-5fori ion.
Strap TB1-3 to TB1-4 for 230~

perations
2. ¥1 is not wired; connect for ex-
ternal AC-input line fusing.
3. Westinghouse Electric Co.
Newark, N. d.

4. Motorola Semiconductor Products —
Box 20912 Phoenix, Arizona MO

3@5{

+24 vDC

SIGHNAL
GROWUND

SRRRRRRERREREE O WWW. americanradiohistory com T T
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LPAC-]
CONTROLLER

'Y
L4

Y
L4

Y
.4

b
L4
LOYOLA INDUSTRIES, INC.

MAINTENANCE
AND REPAIR

¢)  Milliameter indicates com-
mand signal current input
from external temperature
transducers or other con-

trollers (i.e. from zero to 5
MA)

C. Any one or more of the following cir-
cumstances or indications may be evi-

dence of improper operations:

1) Nooutput

' , 2)  Continuous but irregular output, as a
sharp increase to full output for a
small increase in command signal

. 1. GENERAL strength or for a partial turn of the
BIAS control knob.

A. Permit only qualified instrument tech-
nicians to service and repair Loyola 3) Intermittent output, as a change
l LPAC-1 Controllers. from stable output to no output and
return to stable output for no ap-
B.  Ewvidence of proper operation: parent reason (i.e. for no change in
. command signal input or BIAS or
1)  Trigger-box neon indicator lamps GAIN control knob settings)
J

a) POWER ON neon indicator 4)  Constant uncontrollable full output
lamp: constant bright glow
when AC line voltage is 5)  Fan not rotating or rotating slowly
connected.

6)  Overheating of any part of the

by  OUTPUT LEVEL neon indi- TRNE Cantrollernnit

cator lamp: variable from dim

to bright glow with power 2. TROUBLESHOOTING
output level.

A.  General:
2)  LMB-1Meter-box

1)  Itis not necessary to disconnect the

a)  Voltmeter indicates output AC line voltage from the LPAC-1

voltage (i.e. from zero to near unit when the evidence of improper

operation is “‘no output”. However,
do disconnect the AC line voltage
from the unit before beginning
checking and servicing when dis-
connection is required for safety.

line voltage)

b) Ammeter indicates LPAC-1

current output (i.e. from

f approx. zero to maximum
rated output or to maximum

load current if less than rated.) 2)  Disconnect the AC line voltage from

03-0126 Palge
Oct. 69

www americanradiohistorv com
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the LPAC-1 unit immediately for all
other evidences of improper
operation.

Preliminary set-up conditions for
testing:

a)  Verify that the neon'indicator
lamps on the trigger module
are not faulty,

by Set the LOCAL-REMOTE
switch on the trigger module
Lo LOCAL position,

¢y Set the BIAS control knob at

Zero,

Fig. 1 — Exploded View of LPAC-1 Controller

e) I the LPAC-1 includes the
LCL enrrentimiter accessory,
set the CURRENT ADJUST

control knob at zere,

If the LPAC-1 does not include the
LMB meter accessory, use ironvane
voltmeters and ammeters, such as
the General Electric Biglook Series,
AD90, 91, and 92, or equal, to accu-
rately check operation and per-
formance. Clamp-on-ammeters or
other averaging-lype ammeters using
rectifier elements and d’Arsonval
movements may be used as indi-
cators of relative output and general

d}  Set tiw GAIN cotteol knoh at
zero,

Page

il RPHTP DA ILAITIR .
PEI’].UI‘HIH.HLC, DuUT IVEVITOIV DTN I

the indicated value on such an
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ammeter may be in error by as much
a 50% in its middle range, aven
though the indicated value at max-
imum output voltage may be nearly
accurate.

5)  Always use a dummy load to check
LPAG-1 performance hefore putting
the unit back in service after it has
been serviced or repaired. It is rec-
ommended that 100 watt incan-
descent famps, connected in series to
match the rated output voltage, be
used as the dummy load.,

6)  Start-up procedures:

#)  Verify that switches and con-
trol knobs are positioned as
required for testing prelim-
inary set-up in A.3) above.

b}  Connect the dummy load to
the outpul terminals.

¢)  Connect the ACline voltage to
the LPAC-1.

d) Turn the BIAS control knob
slowly in a clockwise direc-
tion. The OUTPUT LEVEL
neon indicator lamp and the
dummy-load lamps should
slowly increase in brightness.
When the LPAC-1 includes the
LMB meter accessory, the
LMB voltmeter indicator
should move slowly up-scale,
but the LMB ammeter may
not move off zero unless a
mificient number of dummy-
load lamps is used to provide
great enough resistance to
register on the LMB ammeter,

No output

1) Check the ACline voltage input:

a) The POWER ON neon indi-
cator lamp should glow
brightly when the AC line
voltage is connected. The
LPAC-1 should operate nor-
mally when the AC line volt-
age is between 50% and 110%
of the rated input.

2)

NUT

LOCK WASHER

by If found faulty, connect
proper AC line voltage to the
IdI'A(:"I:

Verify that the white nylon con-
nector plugs are firmly plugged in..

CATHCDE NO., 2
(RED)

CATHODE NO, 1
/ {RED)

GATE
HEAT SINK (WHITE)

Fig. 2 — Correct installation of SCR

TORQUE VALUES FOR MOUNTING SCR'S
STUD SIZE MAXIMUM TORQUE
INCH LB, FOQT LBS,

1/4 inch 20 5

5/16 inch 150 12

3/8 inch 150 15

1/2 inch 150 18

3/4 inch 300 20

3y Verify that the trigger module

4

Page
3

printed circuit board is firmly and
properly plugged into its plug strip.
CAUTION: }f it is necessary to
open the trigger module to do this,
then disconnect the AC line voltage
from the LPAC-1 unit before
opening the trigger module and re-
connect the AC line voltage to the
LPAC-1 unit after re-closing.

Check the SCR’s visually to see if
one or hoth have ruptured or
disintegrated,

a) If an SCR has ruptured or
disintegrated, disconnect the
AC line voltage from the
LPAC-1 unit. Then carefully
unsolder the SCR gate and
cathode leads, remove the nut,
washers, and terminals from
the SCR lug, and remove the
defective SCR.

b) Install a new SCR. Apply a
little silicone grease under the
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d)

a)

b}

-

1

SCR. Do not torgue the nut on
the SCR lugbeyond the values
set forth in chart. Lockwasher
must be between nut and
heatsink NOT between SCR

and heatsink.

Carefully re-solder the SCR
gate and cathode leads. Do not
use acid flux or acid-core
solder.

Re-connect the AC line volt-
age to the LPAC-1.

5)  Check external command signal in-
put and the trigger internal signal
circnits,

Verify the command signal
input voltage and current at
the trigger module signal input
terminals. If there is no tom-
mand signal input, then the
fault is not in the LPAC-1 unit
but in the command signal
generating device or in the
signal wiring,

If there is cornmand signal in-
pul, then check the trigger
internal signal cireuits by
turning the GAIN control
kuob slowly from zero in a
clockwise direction. As the
GAIN control knob is turned
the 1L.MB voltmeter indicator
or the customer-furnished
volitmeter indicator should
move slowly up-scale and the
OUTPUT LEVEL neon indi-
cator lamp should gradually
increase in brightness.

If the voltmeter and the
QUTPUT T.EVEL neon indi-
eator lamp do not indicate
proper operation in B.5)b)
above, then reset the GAIN
control knob at zero and turn
the BIAS control knob stowly
from zero in o clockwise di-
rection, Ar the BIAS conlrol
knob is turned the LMB volt-
meter indicator or  the
custormer-furnished voltmater
indicator should move slowly
up-scale and  the OUTPUT

Page

LEVEL neon indicator tamp

‘should gradually increase in

brightness.

If no shut-off option is in-
cluded in the LPAC-1 unit and
the above-described check
procedures result in negative
indications, remove the trigger
module and return it to the
Service Department for repair.
if a shut-off option isincluded
in the LPAC.1 unit, proceed
with the {ollowing check
procedures.

6)  Check the LPAC-1 internal Jaiching
shut-off circuit:

a)

b)

If the LPAC-1 has the non-
latching shut-off terminal
option, disconnect one lead to
the non-latching shut-off
terminal without dis
connecting the ACline voltage
from the LPAC-1 unit. This
should return all cireuits to
normal operating condition.
Then re-conmect the discon-
nected lead to the non-
latching shut-off terminal
before returning the unit to
operation,

1f the LPAC-1 has the latching
shut-off terminal option, dis-
connect one lead to the [atch-
ing shut-off terminal and then
disconnect the AC line voltage
from the LPAC-1. Then, with
one lead to the latching shut-
off terminal still disconnected,
re-connect the AC line voltage.
This should return all cireuits
to normal operating condi-
tion. Then re-connect the dis-
connected lead Lo the laiching
shut-off terminal before re-
turping the BLPAC unit to
operation,

I the procedures for either
oplion do not return  the
LPAC-1 circuits Lo normal
operating condition, then dis-
connect the LPAC trigger
module and relurn it to the
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Service Department for repair.
Check the LCL current limiter:

a)  Set the BIAS and GAIN con-
trol knobs on the trigger
module at zero, then unplug
the current-limiter white
nylon plug.

b)  Turn the BIAS control knob
very slowly from zero in a
clockwise direction. The
OUTPUT LEVEL neon indi-
cator lamp should change
slowly from a dim to a brighter
glow, indicating normal
trigger-box operation.
(NOTE: The LMB ammeter
will not operate when the LCL
current limiter is unplugged.)

(i)  If normal trigger opera-
tion is indicated, then
the current limiter is
defective. Remove it
and return it to the Ser-
vice Department for
repair.

(i)) If normal trigger opera-
tion is not indicated,
then the trigger is de-
fective. Remove it and
either return it to the
Service Department for
repair or bench-check it
and repair it as bench
checking indicates is
required. (Refer to Fig.
3 for recommended set-
up for bench-check of
the trigger PC board.)

C.  Contlinuous but irregular output

1)

2)

If a fully-competent electronic
technician is not available, then re-
move the trigger module from the
LPAC-1 and return it to the Service
Department for repair.

If a fully-competent electronic
technician is available, then remove
the trigger module from the LPAC
unit and bench-check the trigger
amplifier circuit voltages and resist-

ances per Circuit Diagram in this
manual, and repair carefully or re-

place defective circuit elements as
required. (Refer to Fig. 3 for rec-
ommended set-up for bench-check
of the trigger-box PC board.)

Fig. 3 — Recommended set-up for ber :h check of
P.C. board

D.  Intermittent output: If the trigger and the
current-limiter have been checked as out-
lined above and have been found in proper
operating condition, then proceed as
follows:

1)  Check for:

a)  Loose terminals in the power
cireuit.

b)  Discontinuity in the external
wiring.

¢) Loose pins in sockets and
plugs.

d)  Unsoundness in solder joints.

e)  Leaks in the transformer. Use
a “meger” or high potential
voltage of very low current to
check the transformer internal
insulation. €£heck only trans-
former terminals L, T, and
“Common” to the trans-
former chassis.

2)  Repair or replace defective parts or
installations as required.

E.  Constant uncontrollable full output

1) If there is a full output indication
(i.e. the voltmeter indicates full

rated output and the OQUTPUT
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2)

LEVEL neon indicator lamp glows
brightly) but there is no output cur-
rent, then check the load circuit fuse
and the load circuit wiring for an
open circuit. Replace the fuse or
repair the load circuit wiring as re-
quired to obtain normal closed
circuits,

H uncontrollable full output con-
tinues after completing 2.E.1)
above, then disconnect the trigger-
hox white nylon connector plug. I
unconiroflable full output still con-
tinues, then one or both SCR’% are
probably internally shorted and

defective.

a)  Disconnect the load from the
load terminals. Measure the
resistance between L-1 and
T-1 with an ohmmeter at low
scale (i.e. X1). If the resistance
ia less than 5 ohms, then at
least one SCR is defective.

b)  Disconnect one SCR cathode
tend. Measure the resistance
between I.-I and T-l1 as in
2.E.2)a) above. If the resist-
ance is less than 5 ohms, then
the remaining connected SCR
is defective. If the resistance is
very much greater than 5 ohms
(ie. if the circuit appears
open) then the disconnected
SCRis defective.

¢y To test an isolated SCR unit,
proceed as follows:

(i) Measure the resistance
across the cathode and
anode of the SCR with
an ohmmeter set at low
seale (i.e. X1). Then re-
verse (he ohmmeter
leads on the same SCR
terminals and measure
the resistance again. If
the resislance of the
SCR measures tess than
YK in either direction,
the SCR s defeetive.

(i) 1f the SCR does not
appear defective when

Page

3)

tested as outlined above
in 1), then check the
SCR with 1.5 X line
voltage DXC across its
cathode and anode in
both directions. If there
is current leakage great-
er than 2 milliamps in
either direction, then
the SCR is defective.

(d) If a defective SCR is found,
remove and replace it as de-
scribed in 2.B.4ja} through
2.B.4)d).

If a new SCR is installed, and the
output of the unit in service is to a
transformer, then check the unit by
applying the LPAC-1 current output
to a dummy load hefore returning
the LPAC unit to service. (Refer to
2.A5) for recommended dummy
load.)

Fan not rotating or rotating slowly

Remove fan unit and repair or replace with
a properly operating fan unit.

Overheating of any part of the Controller

unit

If the air-cooling or water-cooling system is
functioning properly and overheating
occurs, it indicates one of the following:

a)

b)

Shorting or otherwise defective
LPAC-I circuit elements. Check and
repair as described in 2.C.{) and
2.C.2).

Customer load current too high.
Check to verily that the customer
load current is within the rating of

the LPAC-1 unit,
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AMERICAN ELECTRONIC LABORATORIES, INC.

FTIELD SERVICE DATA SHEET

Type of Service FM RS K6 Moaod.

Station \A/A Y[ Nate (’/‘5:/}7 Model /57 S Ko S/N o5 aAM
Frequency 95 7 Power Output 1.5 Kw

Line Phase 1 2YO P~ Driver Screen I 50 19

Line Phase 2 2 Y2 ()P Exciter Forward O

Line Phase 3 242 UAC Exciter Reflected ./

Driver Filament E 51 VA Power Amp Forward q /575 T 24.5 kud
Power Amp Filament E  /./ UpC Power Amp Reflected Hoo

PA Cathode I 4,9 Lups  Cathode Resistance ]2 5 &
PA Plate 1 Y, D f)/-,(lo,j Transformer Taps R0 . + 12
Driver Plate E 4.2 kKU Efficiency 7,2,/? 77
Power Amp Plate E S, 4 J Counter Settings )

Driver Grid E &35 Vol PA Qutput Loading LPROT72

Driver Cathode I 47 Lrp S PA Cutput Tuning O0YY 3

Priver Screen E j’ﬂ# Vel pa Input Tuning D& 223

PROOF OF PERFORMANCE

F\! Noise -£Y AM Noise SO AL
Distortion @ 100% Mod.' Input Level (dB)

50 Hz A 1 d. 3

100 1iz . 30 (7.

400 bz .33 7.5”

1000 Hz . R 7 G4

5000 Hz L e a-8

7500 Hz A - 3.2

10,000 Hz ., 7D -7 &

15,000 liz LS -5 5

Station Fngineer

=

AEL Enginéer ffﬁjj-g Mm
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?}Zi:L COWARCAST ELECTRGNICS, InC. GODEL FX-30/F11 EXCITER FIRAL TLZY LATA

75 us DE-EMPHASIS

CUSTOMER ORDER NUMBER _ 5 775Y STATION CALL LETTERS
CUSTOMER NAME QMd o Lontsou

BEL P/N _ -404 0009 v (21") BEI SERIAL NUMBER JRAY

TESTED 8Y _ Q... Qﬁ,aj DATE  s2-70-8Y

1. INPUT VOLTAGE SELECTION s o0 FUSE 3 ~ AMPS
2. OPERATING FREQUENCY G327 MEASURED §3, 99999  MHZ.+/5y/  HI
3. FREQUENCY CODE 10y (o) 10MHZ poss /3) IMHI opo /%) 100KHZ /407 (i

(0=ON=JUMPER IN) (1=0FF=JUMPER OUT)
OQUTPUT FREQUENCY EQUALS CODE + 10KHZ.

AFC VOLTAGE (ol VOLTS 5. AFC INTERLOCK OU
POWER QUTPUT < WATTS NOTE: (SET TO 5.0 WATTS "AUTO MODE®
UNLESS OTHERWISE REQUESTED)

7. PAV g VOLTS PAI /72 AMPS 8. HARMONIC AND SPURIOUS
) SUPPRESSION (58db Min.) O#

9. POWER SUPPLY VOLTAGES OK 10. BARRIER STRIP INPUTS/QUTPUTS Qi

11. TEMPERATURE GVERLOAD Ok 12. VSHR PROTECTION Al

13. TEST METERING OK 14. COMPQOSITE TEST JACKS 213!

15. COMPOSITE FM S/N RATIO 79 dB (75 dB MIN. WITH 75 us DE-EMPHASIS)

16. COMPOSITE IMD, 60kHz/7kHz, 1:1 fa/g % (75 us DE-EMPHASIS) (0.08% MAX)

17. COMPOSITE THD @ 400Hz L0/7 % (75 us DE-EMPHASIS) (0.08% MAX)

18. COMPOSITE INPUT LEVELS FOR 100% MODULATION LAZ7 N 1.237V RHMS, NOMINAL)

19. SCA INPUT LEVELS FOR 10% MODULATION A3V 1.237V RMS, NOMINAL)

20. MONO INPUT LEVELS FOR 100% MODULATION +/0 dBm (600 ohm BAL.)

21. MONO FM S/N RATIO v dB (75 dB8 MIN. WITH 75 us DE-EMPHASIS)

22. AM S/N RATIO 75 dB (70 dB MIN. WITH 75 us DE-EMPHASIS)

23. MONO IMD, 60Hz/7kHz, 4:1 Wet% ¢ (75 us DE-EMPHASIS) (0.08% MAX)

24. FNONO FREQUENCY RESPONSE---50Hz =& dB (0.0 + 0.5dB) SkHz f§,4 d3 (+8.2 * 0.5dB)
100Hz o dB (Ref 0.0dB) 10kHz #/7, 5 dB (+13.7 % 0.5dB)
400Hz $,3.  dB (+0.2 * 0.5dB) 15kHz #/4§ dB (+17.1 * 0.5dB)
10004z +} d8 (+0.9 * 0.5dB)

25. MOMO THD---508z  , (/9 % SkHz A7 %

100z . 0/Y p4 10kHz L0577 L*
4004z, 0l % 15kHz 06t A
A *INDICATES HOISE LIMITED AFTER DE-EMPHASIS

1030Hz 1217
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