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AMERICAN ELECTRONIC LABORATORIES, Inc.

EASY MAINTENANCE

The transmitter is housed in a single self-contained
modern cabinet including the AEL Center Line Control
Panel concept. This places all metering, control, and indi-
cator functions at the normal reading level position for easy
operation while making tuning or operation adjustments.

The meter panel is front-end hinged for easy access to
all control and logic circuits.

All High Power circuits and components are located in
the rear of the cabinets.

The entire chassis maintains a positive cabinet air pres-
sure which prevents intrusion of dust and dirt; this feature
significantly increases the life of the high-voltage com-
ponents and reduces the need for maintenance.

TUBES
The RF output stage uses one (1) high gain, high reliability
4CX3000A Tetrode; the RF driver stage utilizes a single
8121 high performance Tetrode which operates at one
third of maximum output capabilities; the modulator stage
uses two (2) 4CX3000A’s operating class AB1.

There are only two tube types (4 tubes total in this
5,000W transmitter).

SEMI-AUTOMATIC OPERATION

This transmitter has several semi-automatic controls that
are of interest to the broadcaster. These include auto-
matic re-start, automatic re-cycle, and power cut-back;
all control functions are accomplished by solid state logic
circuits; each operates from a 24 Vdc regulated power
supply. The interlock and sequence relays are also oper-
ated from this low voltage source for safety and con-
venience. Push button start/stop operation is used.
Operating and fault status lights are placed in the center-
mounted control panel.

AUTOMATIC RE-CYCLING—Overload Protection

Any abnormal condition that might cause an overload con-
dition in the Driver Tube, the Power Amplifier Tube, or the
high voltage section of the amplifier immediately initiates
a 1 second shut down. The plate voltage is removed auto-
matically from these tubes to protect them from permanent
damage. It is automatically returned after this one second
interval; after three consecutive shut downs the plate
voltage can be restored only by a manual re-set.

(Continued on page 8)

RF OUTPUT CIRCUITRY
(Rear View)

At the top of this RF section is the RF
power amplifier and below is the solid
state exciter.

Rear View-with Doors and Air Filters removed. PAGE
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AMERICAN ELECTRONIC LABORATORIES, Inc.

HIGH LEVEL RF SECTION

MODULATOR T =

PROGRAM INPUT LINE

LOW LEVEL HIGH LEVEL
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Simplified Block Diagram, AEL AM-5KD Transmitter

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Frequency Range: .4.,.....,............A4535t01605kHz.
Frequency Stability: . P o 174

Audio Frequency lnput lmpedance: ..........150/600 ohms balanced.
Audio Frequency Input Level: ...............-10dBm ==2 dB for 100% modulation.
Audio Frequency Response: . .. . == 1dB 50 Hz to 8 kHz.
Audio Frequency Distortion: .............. Lessthan 2.5% 50 Hz to 8 kHz at
95% modulation.

Noise Unweighted ........................(referenced 100% modulation at 400 Hz): -55 dB.
Power Qutput Capability: . . ... 5.5 KW
Modulation: ............ High level plate modulation.
Type of Emission: ... .....
Output Impedance: ........................50 ohms unbalanced standard; other impedances
available on special order.
Carrier Shift .............................(100% modulation): Less than 3%.
Monitor Output: . . ....5Vto RMS into 50/75 ohms.
LineVoltage: . ............................ 208 to 240 Vac 60 Hz, 3 phase, 4 wire
(others available on special order).
Power Consumption: ...................... 0% modulation— 11 kW.
309% modulation — 12 kW.
1009% modulation — 14 kW.
Power Factor: . e ..90%
Voltage Variation and Regulatlon 2D,
Spurious RF Emission .....................(2nd harmonic & higher): —80 dB.

Prices and specifications subject to change without notice
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AMERICAN ELECTRONIC LABORATORIES, Inc.

EASY MAINTENANCE

The transmitter is housed in a single self-contained mod-
ern cabinet including the AEL Center Line Control Panel
concept. This places all metering, control, and indicator
functions at the normal reading level position for easy
operation while making tuning or operation adjustments.

The meter panel is front-end hinged for easy access to
all control and logic circuits.

All High Power circuits and components are located in
the rear of the cabinets.

The entire chassis maintains a positive cabinet air pres-
sure which prevents intrusion of dust and dirt; this feature
significantly increases the life of the high-voltage com-
ponents and reduces the need for maintenance.

TUBES
The RF output stage uses two (2) high gain, high reli-
ability 4CX3000A Tetrodes; the RF driver stage utilizes
a single 8121 high performance Tetrode which operates
at one half of maximum output capabilities; the modu-
lator stage uses two (2) 4CX3000A’s operating class AB1.
There are only two-tube types (5 tubes total) in this
10,000 W transmitter.

Rear View-with Doors and Air Filters removed.

SEMI-AUTOMATIC OPERATION

This transmitter has several semi-automatic controls that
are of interest to the broadcaster. These include auto-
matic re-start, automatic re-cycle, and power cut-back;
all control functions are accomplished by solid state
logic circuits; each operates from a 24 Vdc regulated
power supply. The interlock and sequence relays are also
operated from this low voltage source for safety and con-
venience. Push button start/stop operation is used. Oper-
ating and fault status lights are placed in the center-
mounted control panel.

AUTOMATIC RECYCLING—Overload Protection

Any abnormal condition that might cause an overload con-
dition in the Driver Tube, the Power Amplifier Tube, or the
high voltage section of the amplifier immediately initiates
a 1 second shut down. The plate voltage is removed auto-
matically from these tubes to protect them from permanent
damage. It is automatically returned after this one second
interval; after three consecutive shut downs the plate
voltage can be restored only by a manual re-set.

(Continued on page 12)

RF OUTPUT CIRCUITRY
(Rear View)

e O

At the top of this RF section is the RF
power amplifier and below is the solid
state exciter.
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11.



Model AM-10KD Broadcast Transmitter




AMERICAN ELECTRONIC LABORATORIES, Inc.

HIGH LEVEL RF SECTION
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LOW LEVEL HIGH LEVEL -gi °
Simplified Block Diagram AEL AM-10KD Transmitter
SPECIFICATIONS
ELECTRICAL CHARACTERISTICS
Frequency Range: . .......................535t0 1605 kHz.
Frequency Stability: . ................ .. =5Hz
Audio Frequency Input Impedance: .......... 150/600 ohms balanced.
Audio Frequency Input Level: ...............-10dBm ==2 dB for 100% modulation.
Audio Frequency Response: ................. = 1dB50Hzto 8 kHz
Audio Frequency Distortion: ................Lessthan2.5% 50 Hzto 8 kHzat
95% modulation.
Noise Unweighted ........................(referenced 100% modulation at400 Hz):
-55 dB.

Power OQutput Capability: ................... 1L5kW.
Modulation: ........... ... ... High level plate modulation.
Type of Emission: . ... .................... A3

Output Impedance: ........................500hms unbalanced standard; other impedances
available on special order.
Carrier Shift ......... ... ... ... ... ...... (100% modulation): Less than 3%.
Monitor Output: ........ 5-10 V RMS into 50/75 ohms.
Line Voltage: . ............................208to 240 Vac 60 Hz, 3 phase, 4 wire
(others available on special order).
Power Consumption: ...................... 0% modulation— 10 kW.
309% modulation — 22 kW.
1009% modulation — 31 kW.
90% )

Power Factor: . .......... ... ...
Voltage Variation and Regulation: ............ +=5%.
Spurious RF Emission .....................(2nd harmonic & higher): —80 dB.

Prices and specifications subject to change without notice
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AMERICAN ELECTRONIC LABORATORIES, Inc.

Solid State Audio Amplifier

TUBES

The RF output stage uses one (1) high gain, high
reliability 4CX35000C Tetrode; the RF driver stage
utilizes a single 4-400A high performance Tetrode
which operates at one half of maximum output
capabilities; the modulator stage uses two (2)
4CX15000A’s operating class AB1.

SEMI-AUTOMATIC OPERATION

This transmitter has several semi-automatic con-
trols that are of interest to the broadcaster. These
include automatic re-start, automatic re-cycle,
and power cut-back features; all are accom-
plished by solid state logic circuits. All operate
from 24 Vdc regulated power supplies. The inter-
lock and sequence relays are also operated from
this low voltage source for safety and conve-
nience. Push button start/stop operation is used.
Operating and fault status lights are placed in the
center-mounted control panels. Solid state VSWR
protection is a standard feature.

AUTOMATIC RECYCLING—Overload Protection
Any abnormal condition that might cause an over-
load condition in the Driver Tube, the Power
Amplifier Tube, or the high voltage section of the
amplifier immediately initiates a 1 second shut
down. The plate voltage is removed automatical-
ly from these tubes to protect them from perm-
anent damage. It is automatically returned after
this one second interval; after three consecutive
shut downs the plate voltage can be restored
only by a manual re-set.

Solid State Control Circuitry

AUTO RESTART—Power Interrupt

If the primary power to the transmitter is inter-
rupted for less than 5 seconds the transmitter
automatically shuts down; this protects sensitive
tubes and circuits. It is automatically returned to
full power immediately upon return of primary
power. As long as the interrupt is less than §
seconds this sequence will continue indefinitely.
If primary power to the transmitter is interrupted
for more than 5 seconds the transmitter is auto-
matically shut down. When full power is restored,
a 3 minute restart cycle is automatically insti-
tuted after which normal operation of the trans-
mitter resumes. This 3 minute delay is required
to protect the sensitive high power tubes.

SELF-CHECK CIRCUITS
In order to assist the broadcast engineer in routine
maintenance procedures, we have incorporated
an overload Status Board in this transmitter. This
provides a visual indication whenever one of the
following circuits become overloaded:

® High Voltage Supply

® Final Amplifier Driver

e Modulator

° Low Voltage Supply

REMOTE CONTROL

Terminals for connecting remote control and re-
mote metering functions are built into the trans-
mitter, permitting interface with any conventional
remote control system.

POWER CUT-BACK

A single button control with automatic built-in
sequencing controls the cut-back from 50,000
Watts to 25,000 or 10,000 Watts.

(Continued on page 16)

Exciter
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AMERICAN ELECTRONIC LABORATORIES, Inc.

. AEL AM-50KD
Rear View — Modulator Cabinet
(Doors Removed)

Audio Feedback
Ladder Network

Rir Flow
Indicator
Modulator Solid State
Tube Filament Audio Driver
Modules on

Transformers
; Easy-Access Door

High Voltage

Shorting Stick
Heavy Duty
Qil-Filled
Modulation
Modulator Transformer
Blower
1000 CFM

Easy Initial Installation
With Roller Assist Access

PAGE
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AMERICAN ELECTRONIC LABORATORIES, Inc.

BSERHERr S G Ies ST |

Time Elapse Meter

Circuit
‘Breakers

AEL AM-50KD
Rear View — Control Cabinet

T

e Fasy Access
Swing Out Door

Regulated
24Vdc Control Circuit
Power Supplies

Solid State

Plug-In Control Cards
o Timing

o Fault Detection

o QOverload Control

Positive Pressure
Cabinet Fan
1000 CFM

Three-Phase
PA Screen Supply

PAGE
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SOLID STATE EXCITER

+9.5 KV

Simplified Block Diagram, AEL AM-50KD Transmitter

SPECIFICATIONS

ELECTRICAL

Power Output ................... 55 kW max
Frequency Range ................ 530-1640 kHz
Emission ................ .. ... A3

Modulation ................... ... High level Class AB,
Frequence Stability ............... +5 Hz

Carrier Shift at 1009% Mod ........3% max

Output Impedance ................ 50-230 ohms

Audio Response ................. 50-10,000 Hz; +2dB
Audio Distortion .................. 50-7500 Hz, 3% max
Noise (ref 100% mod) ........ ... —55 dB max
Spurious Outputs ©............... —80 dB max

Power Line Requirement .......... 380/460 Vac, 3 phase, 60 Hz

Power Consumption (approx)

09% Modulation ............... 99 kW
30% Modulation .............. 112 kW
1009% Modulation ............. 150 kW
Power Factor .................... 09
MECHANICAL
Main Cabinet Size ................ 84" Hx 136" Wx 48" D
Transformer Vault ................ 48" H x 48" W-x 48" D
Weight (approx) ............... 13,000 Ibs
Operating Temperature ............ 0 to 45°C
Operating Altitude ............... 6,000 ft. max
TUBE COMPLEMENT
1 ea 8121
1 ea 4-400C

1 ea 4CX35000C
2 ea 4CX15000A

Prices and specifications subject to change without notice.
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AMERICAN ELECTRONIC LABORATORIES, Inc.

FM-15QE Exciter
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SPECIFICATIONS Model FM-2.5KE

GENERAL STEREO
Frequency Renge .. .. .. B8 10 108 MHz Audio Input Impedance. ... ... 600 ohms balanced
Rated Power Output... ... ... 500 tc 2500 watts (right and left)
Type of Emissien. . ... ... ... ... F3, F9 Audio Input Leve! (right anc left)
24 00% i +
RF Lead Impedance. 50 obms 90 ﬂz at 100% Medulation... +10 :quBn
o -+
Output Tarmination .. ... ... ..1%" EIA flangs A”?:;’g,:rzz‘éelneﬁ’, Response .. -1 dB
o - 1y
Fraquency Stability, ... ... ... .... =300 Hz Standard 75 Microsecond
Modulation Capability . ... ..*100 kKz Pra-Emphasis, 50 to 15,000 Hz
Temperature Range ... ..........—10to 55°C FM Noise ....... ... o .63 dB
Altitudz Above Sea Level. ... ... 10,000 ft. max (Reference 400 Hz at 1009 Mod)
Power Line Requirements AM Noise ... . . See....—55dB
Voltage ... .. . .200/240 Vac (Referenca Carrier AM Mod. 1009%)
Frequency .. ... ... ..60 Hz Steren Separation
Fhese .............. . single S0t 15000 Hz . ... .. ... ... 40 dB min.
Consumption at 250CW ... .. 6 '*-‘2' Stereo Pilot Stability. . .. .... ...19 kHz =1 Hz
Fowier .Factor’ (Mex). . e o :lu Crosstalk
Overall Dimensions. . 76" H x 28” W x 26" D (L+Rto LR, LR to L+R)... ..—46 dB max.
Net Waight .. .. .. 800 Ivs. (approx.)
SCA
MONAURAL
Audio Input Impedance. . ... . 600 chms balancad Frequency Range ... ........... 30 to 75 kHz
Qtahil 2
Audio Input Level Freq‘Lcncy Stability ......... .. o =400 Hz
400 Hz at 100% Modulation. .. +10 %2 d8m  Audic Input Impedence.. .. . 500 ohms
Audio Harmonic Distorticn Aucio Input Lavel .—15 dBm to 10 dBm
50 to 15,000 Hz...... ......05% maximum edjustable
Audio Fraquancy Response . +1dR Muting Delay 0.5 to 5 seconc adjustable
Standard 75 microsacond pre-emphasis FM Noise... .......................—63 dB
50 to 15,000 Hz AM Noise. .. .......... ... ... ... =55dB
M Noise (Ref 400 Hz at 100% Meod). .. —70 dB Pre-Emphasis .. .. 75 microsesond®
AM Noise (Referance Carricy AM
Modulation 1009%) . ... .—55dB “Standard; otherwise specify
Prices and specifications subject to change without notice.
AUDIO TO ANTENNA
SOURCE
Simplified Block Diagram AEL FM-2.5KE Transmitier
PAGE
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AMERICAN ELECTRONIC LABORATORIES, Inc.

AUTOMATIC RE-CYCLING—Overload Protection

Any abnormel condition that might cause an over-
load condition in the Driver Tube, the Power Ampli-
fier Tube, or the high voltage section of the ampli-
fier immediately initiates a 1 second shut down. The
plate voltage is removed automatically from these
tubes to protect them from permanent damage. It is
automatically returned after this one second interval;
after three conseculive shut downs the plate veltage
can be restored only by a manual re-set.

AUTO RESTART—Power Interrupt

If the primary power to the transmitter is interrupted
for less than 5 seconds the transmitter automatically
shuts down; this protecls sensitive tubes and cir-
cuits. It is automatically returned to full power imme-
diately upon return of primary power. As long as the
interrupt is less than 5 seconds this sequence will
continue indefinitely. If primary power to the trans-
mitter is interrupted for more than 5 seconds the
transmitter is automatically shut down. When full
pawer is restored a 3-minute restart cycle is auto-
matically instituted after which normal operation of
the transmitter resumes. This three-minute delay is
required to protect the sensitive high power tubes.

MISCELLANEOUS

These transmilters contain many other features of
interest to the professional broadcast engineer and
technicians. These include a mid-panel metering sys-
tem for easy viewing. Remole control interface con-
nections are standard. Optional features include
VSWR protection.

AUDIO
SOURCE

SPECIFICATIONS
FM-5KE and FM-10KE with FM-15QE Exciter
GENERAL

Frequency Range .......... .....
Reted power cutput ... ... ... ..

€810 108 MHz

. F\.5 3000 to 6000 watts
Fiv-10 6000 to 11,000 watts
Type of emission . ... ... ... ... ....... F3,F9
RF load impedanca crsarermanaes 50 ghms
Qutput terminaticn R ' B lffg""
FM-10 3%
Temperature range ... . . . . ... —1Dto55°C

Altitude adove sez level . 10,000 7t max
Power line requiraments: )

Voltage ... .. e 180/250 Vec

Fraguercy . I ... ....... 50-60H7

Phase ... ............ 3
Power connection . ....... ... ... 4-wire. Star with grounded neutral
Power consumption ... ........ ... ... ... FM-5OKW

FM-10 18kW

Power factor . .09

Overali dimensions 76" Hx 34" Wx 35D

Net weight = . FM-5 Apprex. 110C Lbs.
FM-10 Approx. 1500 Lbs.

MONAURAL

Audio input impedance .....................600 c7ms balanced

Audio inpul level ... ... . oo +10 =Z dBm
(400 Hz @ 100% moculation)

Audio harmonic distortion ... ... .. . 059% max.
(50-15,000 Hz)

Audio frzquency response . ....... ..........=1dB
(75 microsccond pre-emphasis, 50-15,000 Hz)

FM Noise . ... ... ... 70 4B
(Ref. 400 Hz @ 100% modulati

AM Noise . . ..—55 dB

(Ref. carrie modulation 100%)
Fracuency stahility . ... ... .. ... ....... *500 Hz
Intermadulation distortion ... .. .. .. Typicel 0.25%

(S.M.P.T.E)

STEREOPHONIC

Audio input impedance . ....... ............ 600 ohms balances
(Right and left channels identical)

Audio input level . ... .. . . ... =10 =2 ¢Bm

(Right and left channels identicel)—
400 Hz (@ 1009 modulation)
Audio frequency response ... *=054dB
(Righl and left channels identical—
75 microsecand pre-emphasis, 50-15,000 Hz)

FMneoise ................ ... ... ... ... —b3dB
(Ref. 400 Hz (@ 100% modulation)
Sterec separation ... ... Lo L —40 dB
50-15,000 Hz
Sterso pilot stability . .......... ... . .. ... 19kHz =1H7
Cross talk
(L+R) into (L=R) _........ ... ... ..... —46 dB
(L=R) into (L+R) ..... ... ... .. —46 dB
Composite input level for 1009% madulzticn 4 Vpp
SCA
Sub-carrier frequency range ... . .. 3075 kHz
Sub-carsier frequency stability . ... .. . #4000 Hr

Audio input impadanca . 600 ohms halanced

Audio input lavel ... .—15dBmto —10dBm (adjustzble)

Muting delay . . ~...... 05 to5 seconds (adjustadle)

S/Nratio ... .. —63cB

Pre-emphasis ... ... 75 microsecend standard
(otherwise spacify)

Prices and specifications subject to change without nolice

TO ANTENNA

Simplified Block Diagram AEL FM-10KE Transmitier PAGE
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AMERICAN ELECTRONIC LABORATORIES, Inc.

MDA BTN Lty o,

SV

e
FM-15QF Exciter [ B = -

AUTO RESTART—Power Interrupt

If the primary power to the transmitter is
interrupted for /ess than § seconds the
transmitter automatically shuts down; this
prolecls sensilive tubes &and circuits.
It is automatically returned to full power
immediately upon return of primary power.
As long as the interrupt is less than 5 sec-
onds this sequence will continue indefi-
nitely. If primary power to the transmitter
is interrupted for more than 5 seconds the
transmitter is automatically shut down.
When full power is restored a 3-minute
restart cycle is automatically instituted
after which normal operation of the trans-
mitter resumes. This 3-minute delay is
required to protect the sensitive high
nower tubes.

MISCELLANEQUS

The Model FM-15KE contains many other
features of interest to the professional
broadcast engineer and technicians.
These include a mid-panel metering sys-
tem for easy viewing. Remote control in-
terface connections are standard. Optional
features include VSWR protection.

AUDIO
SOURCE

vd
FM EXCiTen

SPECIFICATIONS FM-15KE with FM-15QE Exciler

GENERAL

requency Range 88 ta 108 MHz
Rated Power Output . ... . 5,00 to 15, DOO wat.s
Type of Emission ... .. F9
RF Lead Impedance .. .. 50 ohms
Qutput Termination ... .. 3“  EIA flange

Frequency Stability =300 Hz
odulation Cepability . ...... ... .. =100 kHz
Temparature Ranga —10 to 55°C

Altitude Above Sea Leval .
Power Line Reguiremen s

10,000 #t. mex.

Va'tage 2087240 Vac
Freguency . ....60 Hz
Phasz

Consumptmn 3t 15 kW 25 kW

Power Fecler ...,
Qverall Dimensions (les:
Net Weight .. .

L 038
|It=r 767 HxA8"Wx35"D*
.. 1800 Ios. {zpprox.)

MONAURAL

Audic Input Impadance 600 ehms bzlanced
Audic Input Level

400 Hz at 100% Moculation
Audio Harmonic Distortion

50 to 15,000 Hz .. . 0.5% maximum
Aucio Frequency Response +1dB

Standard 75 microsecond pre-emphasis

50 to 15,000 Hz

.. +10 +2 dBm

FM Noise (Ref 400 Hz at 100% Mod) . = —70 dB
AM Noise (Reference Carrier AW
Modulation 1009%) —55 dB

STEREO

Audio Input Impedance
(right and lef)
Audio Input Level (rizht and Ief')

60C ohms balanced

400 Hz 2t 106% Wedulation .. +10 =2 dBm
Audio Frequency R-.sponsc ........ . +1dB
(right and leff)
Stenderd 75 Microsecond
Prefrnphasns 50 to 15,000 Hz
FI. Noise —-63dB

AM Nmsa —55dB
(Referznce Carrlnr AM Mod 10L°«,)
Sterco Separation
50 te 15,000 Hz .40 ¢B min.
Stereo Pilot Stebility .. ... ... 16 kHz 21 Hz

Crass-talk (L+RtoL- R L-RteL+R) —46dB max.

SCA
Frequcncy Range . . 30 to 75 kHz
Frequency Stakility .. =400 Hz
Audio Input Impedance . . 600 ohms
Audio Input Level —15 dBm to +10dBm
adjustable
Muting Delay 0.5 to 5 second adjustable
FMNoise .. ... ...................—€3¢B
AWM Neise ... ... ... .. . —55 dB

Pre Emphas-s 75 microsecond®
*33"D wiithout trim "°blandaru otherwise specify

Prices and spscifications subject to change without notice.

TO ANTENNA

Simplified Block Diagram AEL FM-15KE Transmitter
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AMERICAN ELECTRONIC LABOEATORIES, Inc

FM-20E Exciter

AUTO RESTART—Power Interrupt

If the primary power to the transmitter is
interrupted for /ess than 5 seconds the
transmitter automatically shuts down; this
prolects sensitive tubes and circuits.
It is automatically returned to full power
immediately upon return of primary power,
As long as the interrupt is less than 5 sec-
onds this sequence will continue indefi-
nitely. If primary power to the transmitter
is interrupted for more than 5 seconds the
transmitter is automatically shut down.
When power is returned a 3 minute re-
start cycle is automatically instituted
after which normal operation of the
transmitier resumes. This delay is re-
quired to protect the sensitive high power
tubes.

MISCELLANEOUS

The Model FM-25KE contains many cther
features of interest to the professional
broadcast engineer and technicians,
These include a mid-panal metering sys-
tem for easy viewing. Remote control in-
terface connections, VSWR protection, an
elapsed time mdlcator automatic level
controls, and a remote control power ad-
just system are standard items.

AUDIO
SOURCE

g
nEToy

SPECIFICATIONS FM-25KE with FM-20E Exciter

GENERAL

.€8 to 108 MHz
3, 000 to 25.000 waﬂs

Frequesncy Range .. ...
Ratad Power Outp.rt

Type of Emissien ... ... ... RPN =
RF Load Impe:lar,:e .............. 50 ch.ns
Output Termination . 3% FIA flange
Frequency Stability . covoo... =300 Hz
Medulation Capadilicy ...... ... ... +100 kHz
Temperature Range .. ... .. —10to 58°C
Altituds Above Sea Level ... ... 10,000 ft. mex.
Power Line Requiremants
Veltage ...................... 2087240 Vac
Frequency . e ... .60 Hz
Phase .. e 3
Lorsumplun S K L L399 kW
Power Facter .. 0.3

Cverall Dimensions (Iess dilter) 75"Hx28”Wx35°D"
Net Weight . . ...220C Ins. {apprex.)

MONAURAL

Aucio Input Impedance .B60C ohms balanced
Audio Inpual Level
400 Hz at 100% Modulatien .
Audic Harmonic Distortion
£0 to 15,000 Hz .
Audie Frequency Resporse ..
Slandard 75 microsccond pre 8 pl'ems
50 te 15,000 Hz

=10 =2 dBm

0.59% maximum
.x1dB

FM Noise (Ref 400 Hz et 1009, Mod} . —70 ¢B
AM Noise (Refererce Carrier AM
edulation 100%) ... ... ... ... ~55 (B

STEREO

Audic fpput Impedance .. .. 600 ohms Ealanced
(right znd left)

Aucio Input Level (right and left)

400 Hz at 1009, Modulation +10 =2'dBm
Audic Frequency Respensz ... x1dB
(right end left)
Standard 75 Microsecond
Prz-Emphasis, 50 to 15,000 Hz
FIY Naise —63 db
(Pe'erence 400 Hz at 100% % Mod.)
AM Noise ... —55 dB

(Referance Carrier AM Ned. 100%)
Stereo Separalion

50 to 15000 Hz .. ... ... .. .40 dB min.
Stereo Pilot Stability ............ 18 kHz =1 Hz
Cross talk (L+Rtal-R, [-RtoL+R) —4€d3 max.

SCA

Frequency Renge .. ... ... ... .30 to 75 kHz

Frequency Stability . .. %400 Hz
Audio Input Impedarce . ..600 ohms
Avdio ‘nput Level ... ,—15 dBm m +10 ¢Bm

adjusteble
Muting Dzlay .. .....0.5 to 5 second adiustable
FM Neise .. . R o —63 cB
AN Maise ... ... 5dB
Pre-Emphasis ... ...... |crosecond*’

#33"”0 without trim ""Standard oiherwise specify

Prices and specifications subject to change without notice.

| 25000 W

Simplified Block Diagram AEL FM-25KE Transmitter

TG ANTENNA
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AMERICAN ELECTRONIC LABORATORIES, Inc.

FEATURES

Superior Performance
Reliability
Ease of Maintenance
Rutomatic Re-Cycling

e Querload Protection

o Power Interrupt

o Ruto Restart
Mid-Panel Metering
Remote Control Interface
VSWR Protection
Elapsed Time Indicator
Remote Control Power Adjust

SUPERIOR PERFORMANCE

The overall frequency stability of the Model
FM-25/25KE is typically =200 Hz (See FM-20E
Exciter, page 36). Excellent linearity, 0.5% total
harmonic distortion (THD), and 1.0 dB frequency
response result in the faithful reproduction of all
natural sound.
This outstanding performance is obtained prin-

cipally by four factors:

® 0.35% IM distortion

° FM noise of —70 dB

e Bandwidth of 250 kHz

s | ess than 1° phase shift

RELIABILITY

AEL is a major supplier of miiitarized RF systems.
The same lechnology and reliability used in these
sophisticated systems is designed into our com-
mercial transmitters.

All critical components are operated at 50%
below their manufacturer's suggested ratings.
The grounded grid final amplifier stage eliminates
the need for the usual screen voltage supply, the
bias voltage supply and all tuned input circuits.

The pressurized cabinet reduces dirt and dust
intrusion. This significantly increases the operat-
ing life of all major high voltage components.

All transmitters are operated at Station TPO
and frequencies for a minimum of 100 hours at
AEL before shipment to the customer.

EASE OF MAINTENANCE

The estimated mean-time-to repair of the Model
FM-25/25KE is less than 1 hour.

All doors and panzls are easily removed 1o give
immediate access to all majer sub-assemblies.
Standard components are used wherever possible
and most are mounted in easily reached plug-in
modules.

Twenty-four hour parts and technical assistance
is available from AEL.

AUTOMATIC RE-CYCLING—Qverload tection

Any abnormal condition that might cause an over-
load condition in the Driver Tube, the Power Am-
plifier Tube, or the high voltage section of the
amplifier immediately initiates a 1 second shul
down. The plate voltage is removed automatically
from these tubes to protect them from permanent
damage. It is automaticaily returned after this cne
second interval; after threz consecutive shut
downs the plate voltage can be restored only by
a manual re-sct.

T—Power Interrupt

If the primary power to the transmitter is inter-
rupted for less than 5 secconds the transmitter
autematically shuts down; this protects sensitive
tubes and circuits. It is automatically returned to
full power immediately upon return of primary
power. As long as the interrupt is less than 5
seconds this sequence will continue incefinitely.
If primary power to the transmitier is interrupted
for more than 5 seconds the lransmitter is auto-
matically shut down. When power is returned a
3 minute restart cycle is automatically instituted
after which normal operation of the transmitter
resumes. This delay is required to protect the
sensitive high power tubes.

MISCELLANEQUS

The Model FM-25/25KE contains many cther fea-
tures of interest to the professional broadcast engi-
neer and technicians. Thesa include a mid-panel
metering system for easy viewing. Remocte control
interface connections, VSWR protection, an
elapsed time indicator, automatic lavel controls,
and remote control power adjust system are
standard ilems.

(Continued on page 32)
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80kW Dummy Load
(Phantom Antenna)

90° 40kW Hybrid
Combiner

3%" Motor-Driven
Coaxial Switches

315" Coax to
% 1 Reject Load

e

§
E
f
L

et

Forward and Reflected
™ Power Directional

Coupler For

Transmitter “A”

e 25KW Harmonic Filter
to Transmitter “A"

90° 40kW Hybrid
Combiner

25kW Harmonic Filter
to Transmitter “B”

31" Coax to
Reject Load

80kW Dummy Load
(Phantom Antenna)

FM-25/25KE 40KW Combiner
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AMERICAN ELECTRONIC LABORATORIES, Inc.

Ay

SPECIFICATIONS FM-25/25KE

ELECTRICAL MECHANICAL

Pewer Qutput .......... ... . 40 kW max with 31”' line QOverall Dimersions (main cabinets) . ... 76"H x 120"W x 34"D
50 kW max with 614" line (less filters and combiner)

Frequency Range . .............. ... .88 10 108 MHz Net Weight . e 4600 |bs (zpprox)

Emissicn . S F3, F9 Operating Altltud= P 10,000 ft max

Leoad Impedanc= e 50 uhns VSWR 1.5: 1 max Operating Temperaturs .. ... .. ... ... ... 0°tod5° C

Output Termination .. 337 or %" EIA flange

Frequency Stebitity ......... ... o .....x=200 Hz TUBE COMPLEMENT

Modulation Capability .. . . .. coooo.. =100 kHz

Audio Input Impadance . 600 ohms Ealanced 2 ea-4CX10004

Audio Inpul Level ... 10 = 2 dBm for 100°" mod at 400 Hz 2 82 3CX1500047
Audio Response .. Lox1 dB 50-15000 Hz

Audio Distortion ... ... il 05% mex, 50-15000 Hz
FM Noise ...... .. e o e A ke s —70 dB max
AM Noise ... — 55 dB max
Pawier Line . .. L. .208/240 Vac, 3 phase; 60 Fz
POHEE FACOT ..o oo 0.9

Prices and specifications subject to change without notice.

TO
ANTENNA

Basic System Block Diagram AEL FNM-25/25KE
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AMERICAN ELECTRONIC LABORATORIES, inc

STEREO GENERATOR
The AEL FM-20E/SG stereo generator exceeds
its published specifications by a considerable
margin. These specifications are by far more
exacting than the minimum FCC requirements.
The AEL FM-20E/SG utilizes an all silicon
monolithic design which offers unprecedented
reliability and performance. A special digital
chain for the sub-channel carrier offers ex-
treme stability of frequency and phase. A simi-
lar modulation technique assures a separation
in excess of 40 dB at any frequency from 50
Hz to 15.000 Hz.

SCA GENERATOR

The AEL FM-20E/SC Generator provides an
SCA carrier for the exciter, A digital mono-
lithic circuitry provides excellent stability, per-
formance and reliability. The standard AEL
FM-20E/SC provides a 67 kHz sub-carrier
(10% modulation, = 6.7 kHz); a 41 kHz ver-
sion is also available upon request.

MONAURAL MODULE

The Monaural Module of the FM-20E exciter
provides the necessary circuitry for driving the
FMO with a 20-15000 Hz = .5dB signal. It has
an isolation transformer and pre-emphasis and
has provision for altering it to any value that
may be desired.

SPECIFICATIONS

GENERAL

Fraquency Range: S ... ... .BBto108 MHz

Power Output ....... FE ... 520 watts (cont. vzriable)
Load Impedance . ... .. 50 ghms

FC ... ..., . Phase locked Loop

Type of Modulation ... ... . Direct FI¢

Modulation Capability . ... ... .. . == 100 kHz minimumn

Allitude ... 10,000 fest

Temperzture Range L .. ... . —10te55°C

Overall Dimensions ............ ... oo, 814" x 19” x 81,” dzep

Net Weight = .. . . 19" rack—FMO--P.S.——20 Ibs.
Monaurel modu'e  —2.5 Ibs.
Stereo module 7.0 Ibs.
SCA module —5.0Ibs.

VSWR . Will withstand an open or a short

circuited output indefinitely

MONAURAL OPERATION

Input Impedance . ....... .. 150/600 ohms balanced

Input Level .. ... ... ... ... ... 0 dBm to 420 dBm flor
10095 medulation

Frequency Response ....................... 30-1£,000 Hz = 0.5 dB

Pre-Cmphasis ......... ....... ... ... ...Standard 75 usec with provision
to change

FM Noise ... hetter than - 70 dB

AM Noise B ce....—55dB

Distortion . ... ... .. . ......05% max. (INM.O.&THD)

STERED OPERATION
Input Impedance .. ... .. ... .......600 chms balancad
Input Level ... ... oo oo +10dBm % 2B for
100%% modalation
50-15,000 = 1 dB
75 wsec stenderd with provision
to change

Stereo Response ........ .. i
Stereo Pre-Cmphasis

Distortion ... .. .. 0.5% mex. (ILM.D. & T.H.D)
FM Noisz . .. — 63 dB

Stareo Pilot Stablllty . o= 1H2

Stereo Separalion ........... ... e 40 dB 50-15,000 Hz

SCA SUB-CHANNEL
Frequency Range ...

Fraquency Stability .
Input Impedence ..
Input Lavel .. ...
Muting Delay ..
FM Nois2 ... ... ... ... ... .. .
Cross-Telk ........... B — 46 4B

30-100 kHz

Prices and specifications subject ta change without notice.
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