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GUARANTEE

’

The equipment described herein is sold under the following guarantee:

Collins agrees to repair or replace, without charge, any equipment, parts, or accessories which are de-
fective as to design, workmanship or material, and which are returned to Collins at its factory, transportation
prepaid, provided

(a) Notice of the claimed defect is givei: Collins within one (1) year from date of delivery and goods are
returned in accordance with Collins' instructions.

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

(c) No equipment or accessory shall be deemed to be defective if, due to exposure or excessive moisture
in the atmosphere or otherwise after delivery, it shall fail to operate in a normal or proper manner.

Collins further guarantees that any radio transmitter described herein will deliver full radio frequency power
output at the antenna lead when connected to a suitable load, but such guarantee shall not be construed as a
guarantee of any definite coverage or range of said apparatus.

The guarantee of these paragraphs is void if equipment is altered or repaired by others than Collins or its
authorized service center.

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

HOW TO RETURN MATERIAL OR EQUIPMENT, If, for any reason, you should wish to return

material or equipment , whether under the
guarantee or otherwise, you should notify us, giving full particulars including the details listed below, insofar as
applicable. If the item is thought to be defective, such notice must give full information as to nature of defect
and identification (including part number if possible ) of part considered defective. (With respect to tubes we
suggest that your adjustments can be speeded up if you give notice of defect directly to the tube manufacturer.)
Upon receiptof such notice, Collins will promptly advise you respecting the return. Failure to secure ouradvice
prior tothe forwarding of the goods or failure to provide full particulars may cause unnecessary delay in handling
of your returned merchandise.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Type number, name, and serial number of equipment
Sales Service Department (B) Date of delivery of equipment
Cedar Rapids, Iowa (C) Date placed in service

(D) Number of hours of service

(E) Nature of trouble

(F) Cause of trouble if known

(G) Part number ( 9 or|10 digit number) and nameof part
thought to be causing trouble

(H) Item or symbol number of same obtained from parts
list or schematic

(1) Collins' number (and name) of unit sub-assemblies
involved in trouble

(J) Remarks

When ordering replacement parts, you should direct

HOW TO ORDER REPLACEMENT PARTS. your order as indicated below and furnish the following

information insofar as applicable. To enable us to give you better replacement service, please be sure to give
us complgte information.

ADDRESS: INFORMATION NEEDED:
Collins Radio Company (A) Quantity required
Sales Service Department (B) Collins' part number (9 or 10 digit number ) and de-
Cedar Rapids, Iowa scription
(C) Item or symbol number obtained from parts list or
schematic

(D) Collins' type number, name, and serial number of
principal equipment
(E) Unit sub-assembly number (where applicable)
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General Description

SECTION I

GENERAL DESCRIPTION

Section 1

1.1. EQUIPMENT. This Instruction Book covers the installation, adjustment, op-

eration and maintenance of the Collins Type 231D-20 Radio Transmitting equipment.
The conplete equipment consists of the following units and accessories:

Collins Overall Weight
Part No. Qty. Description Dimensions Gross Net
1100C-1 1 Rectifier Power Unit  25"x31"x8L4" 1830# 1350#
1025-4 1 Modulator 28-1/2"x31"x84" 1390# 830#
1 Radio Transmitter 28-1/2"x31"x 1730# TT5#
95-5/8"
1776-9 2 Remote Control Unit 8-29/32"x10-7/8" 56#
or X 19"
177G-10 Remote Control Unit 8-15/16"x10-1/2"
x 19" 30#
L26N6 1 Power Cord
223G-8 2 Desk Set
6TA-3 2 Telegraph Key & Cord 3' (cord)
GA-26L49A 1 Meter Extension Cord  10'
178B-2 3 Antenna Ammeter 11-5/8"
GA-1198¢C 1 Test Cable (Red) 10'
GB-1198C 1 Test Cable (Green) 10!
1 Kit Assembly Hardware

When packed for shipment, the total gross weight of the complete equipment is
5716 1lbs. The net weight of the complete equipment is 3325 lbs.

NOTE

The above list does not designate equipment
shipped with this order but indicates a com-
plete detailed installation.

1l.2. GENERAL DESCRIPTION. This equipment has been designed for applications in-
volving point-to-point communication, aeronautical ground stations and other
services requiring operation on a number of readily selected frequency channels.
The Transmitter is equipped with the Collins Autotune System which permits the
selection of any one of ten pre-tuned frequency channels by the operation of a
telephone dial on the transmitter control panel or a dial located on the remote
control unit.

2781 1-1



Section 1 General Description

1.2.1. Transmitter. The transmitter is contained in three bays or cabinet
requires a space 31" deep by 82-1/6" wide by 95-5/8" high and enough additi
space to permit free circulation of air and the making of antenna and groun
nections. The cabinets are finished with a zinc chromate primer and a fina
of black crinkle on the outside and are painted flat gray on the inside.
Collins Type 1016-5 Radio Transmitter cabinet contains all r-f units and th
Autotune control system. The Collins Type 1100-2 Rectifier Power Unit cabi
contains the bias, low voltage and high voltage power supplies and all tran
ter power controls. The Collins Type 1025-4 Modulator cabinet contains the
amplifier, audio driver and modulator circuit components. Each of the cabi
is equipped with full length front and rear doors. All three cabinets are

ped with door interlock switches so that power is immediately removed when

a front or rear door is opened. Glass windows in the front door of the r-f
audio bays permit viewing all indicating instruments without opening cabine
doors. All Autotune control knobs are accessible through openings in the t
mitter cabinets front doors so that tuning adjustments may be made without

ing the doors. :

¥

All three bays are ventilated by a blower located in the base of the Coll
Type 1025-4 Modulator cabinet. The air is forced into the power and r-f ba
through ducts located in the bases of the cabinet. The air is exhausted in
a manner that dust is not permitted to settle on the transmitter components

The following paragraphs give a brief description of the various units co
ing the transmitter:

(a) Output Network. This unit contains the components of the output bala
network and the pi network that is used as a combination power amplifier pl
tank and antenna coupling circuit. The three variable capacitors, the SPDT
switch and the two tap switches are driven by heavy duty singleturn units t
are associated with the Autotune system.

(b) Power Amplifier Unit. The power amplifier tubes, the intermediate am
fier plate tank circuit and a stabilizer circuit are contained in this unit
network contained in this unit is a combination intermediate amplifier plat
and power amplifier grid circuit. The tank circuit utilizes a pair of tap
ductors and two variable capacitors to make up a balanced tank circuit. Th
able capacitor and inductor tap switch are driven by singleturn units. The
bilizing circuit utilizes a Type 811 triode as an electronic load on the gr
circuit of the power amplifier tubes.

(¢) R-F Exciter Unit. The remaining r-f circuit components are contained
this unit. Two singleturn units, associated with the Autotune system, driv
variable components within the unit. One singleturn unit drives the excite
plate tank tuning capacitors and the other singleturn unit drives the excit
band switch sections. Components within the r-f unit have been carefully p
and shielded to obtain the best possible performance. The plate mounted ne
intermediate amplifier tubes is used as a neutralizing capacitor. Filament|volt-

N
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General Description Section 1

ages for tubes within the unit are supplied by three transformers mounted on the
unit chassis. All connections to this unit except those to the intermediate am-
plifier tubes plate caps, are made by two plug-in connectors on the ,rear of the
chassis.

(d) Autotune Control Unit. All of the Autotune system control relays are mount-
ed in this unit. All these relays are of the 48 volt d-c type and are supplied
with voltage by a dry disc rectifier that is mounted on the power chassis. All
connections to this unit are made by two plug-in connectors that are located on
the rear of the chassis,

(e) Power Unit. All power supplies and all power controls are mounted on the
vertical chassis that makes up the power unit. Four rectifier supplies furnish
all voltages for operation of both rf and audio circuits within the transmitter.
The relay supply utilizes a dry disc rectifier to obtain the 48 volts dec. Two
autotransformers are located near the bottom of the vertical chassis. Terminals
of the transformers are brought out through the front of the chassis so that ad-
Justments may be made to compensate for low or high power source voltage. A pan-
el, mounted near the center of the unit, contains all of the power controls. The
high voltage plate transformer mounts behind the vertical chassis.

(f) Modulator and Audio Driver Unit. This unit contains the components of the
cathode-coupled audio driver and modulator stages and the hand-set coupling trans-
former. Components in this unit are mounted on a chassis that is bolted into the
modulator cabinet. All connections are made by means of cables. The transformer
that supplies voltage for filaments of the audio driver tubes is mounted in this
unit but the transformer that supplies voltage for the modulator tubes is mounted
on a separate chassis.

(g) Speech Amplifier Unit. This unit contains the first, second, and third
audio amplifier stages, the audio limiter and audio squelch circuits and the MCW
oscillator circuit. Four controls on the front of the chassis control the MCW
frequency, MCW gain, audio gain and limiter gain. The local-remote switch, the
test switch, the telephone dial, the key Jjack and microphone jack are also mount-
ed on this unit. Connections to the unit are made by two plugs that are mounted
on the rear of the chassis. Filament voltages for all tubes in this unit are sup-
plied by a transformer that is mounted on a chassis with the modulator filament
transformer. :

(h) Base Components. The PHONE-CW relay, the intermediate voltage filter capa-
citor and the high voltage filter capacitor are mounted in the base of the Collins
Type 1016-5 Radio Transmitter cabinet. The modulation transformer and the venti-
lating blower are mounted in the base of the Collins Type 1025-4 Modulator cabinet.

1l.2.2. Remote Control Unit. Panels of the Remote Control Units are finished in
flat black and the chassis finished in flat gray. This unit may be located at
any distance from the transmitter up to the distance for which the line loss be-
comes greater than 25 db or the resistance of the line loop becomes greater than
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1000 ohms. This unit may be used to control all functions of the transmitter,
The power supply for the tubes is contained within the unit and is designed for

General Description

operation from a 115 volt 50/60 cps single-phase power source.

1l.2.3. Tube Complement. One complete set of vacuum tubes for the Transmitting

Equipment consists of';

Collins Type 1016-5 Radio Transmitter

Symbol Type

Designation Number
V10l 6X5GT
V102 6537
V103 837
V1ok 807
V105 4-125A
V106 4-.125A
V1lk T50TL
V115 T50TL
V116 811

Circulit Function

Keying Rectifier

Keyer

Xtal Oscillator
Frequency Multiplier
Intermediate Amplifier
Intermediate Amplifier
Power Amplifier

Power Amplifier

P.A, Stabilizer

Collins Type 1100C2 Rectifier Power Unit

V201 4B32
V202 4B32
V203 4B32
v20k 4B32
V205 4B32
V206 LB32
V207 866/866A
V208 866/866A
V209 866/866A
V210 866/866A

High Voltage Rectifier
High Voltage Rectifiler
High Voltage Rectifier
High Voltage Rectifier
High Voltage Rectifier
High Voltage Rectifier
Low Voltage Rectifier

Low Voltage Rectifier

Bias Rectifier

Bias Rectifier

Collins Type 1025-4 Modulator

V30l 6SLTGT
V302 6c8ac
V303 6c8ac
v3ok 6537
V305 6SNTGT
V306 6X5GT
V307 801
V308 801
V309 8h45
V310 845
V31l 450TL
v3l2 450TL

1.y

Audio Amplifier
Limiter

Audio Squelch
Audio Amplifier
MCW Oscillator
Limiter Rectifier
Audio Amplifier
Audio Amplifier
Audio Driver
Audio Driver
Modulator
Modulator

Unit

R-F Exciter
R-F Exciter
R-F Exciter
R-F Exciter
R-F Exciter
R-F Exciter
Power Amp.
Power Amp.
Power Amp.

Power
Power
Power
Power
Power
Power
Power
Power
Power
Power

Speech Amp.
Speech Amp.
Speech Amp.
Speech Amp.
Speech Amp.
Speech Amp.
Speech Amp.
Speech Amp.
Mod. & Driver
Mod. & Driver
Mod. & Driver
Mod. & Driver
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Remote Control Unit Type 177G-9 or Type 177G-10

VLol  6V6GT Audio Amplifier Type 1776-9 Remote Unit
vho2  65J7 Receiver Disabling Amp. Type 117G-9 Remote Unit
V403  5ULG Rectifier Type 177G-9 Remote Unit
v301 68J7 Audio Amplifier Type 177G-10 Remote Unit
V302  6SN7GT Audio Amplifier Type 177G-10 Remote Unit
V303  6X5GT Rectifier Type 177G-10 Remote Unit

1.3, POWER SOURCE, The transmitting equipment proper is designed to operate from
a 230 volt 50/60 cps 3-phase power source. The equipment draws a maximum of 30
amperes when operating with full 3-kw output. The power required under varying
operating conditions is tabulated belowg

Condition Power Input
CW - Standby 18L0 watts
VOICE & MCW - Standby 3160 watts
CW - Key Closed 6480 watts
MCW - Key Closed 7240 watts
VOICE = 100 modulation 9920 watts

The Remote Control Unit is designed to operate from a 115 volt 50/60 cps single-
phase power source and requires apnroximately 52 watts for normal overation. The
power factor in all cases is approximately 85%.

1l.4. POWER OUTPUT. Nominal power output of the 231D-18 is 3 kw. For CW only
power output of I kw is available,

1.5, TYPE OF EMISSION. CW (Al), MCW (A2), and VOICE (A3) emissions are available
with this equipment. Electronic carrier control is used and permits keying speeds
of up to two hundred words per minute with Al emission and keying speeds up to
sixty words per minute with A2 emission. The modulation frequency for A2 emission
is variable in seven steps in the range 00 cps to 1200 cps.

l.6. FREQUENCY RANGE. The equipnent is capable of operation on any frequency
within the range 3000 kc to 26,000 kc. The power amplifier output coupling net-
work is designed to work into unbalanced antennas or transmission lines having
impedances of from 50 to 1200 ohms with a phase angle of 0%, 70 to 850 ohms with
a phase angle of + 45° and 100 to 600 ohms with a phase angle of + 60° A bal-
ancing network is available which will permit operation into a balanced transmise
sion line of 300 to 1200 ohms resistivey; with a standing wave of up to 2 to 1
ratio,

1.7. FREQUENCY CHANGE SYSTEM, The equipment empmloys the Collins Autotune System
of frequency selection. The Autotune system provides for fast frequency change’
by mechanical repositioning of the various tuning elements to nresent positions,
The positioning elements are driven by a single motor which is controlled by a

series of interlocking relays., The whole system will operaté to change the fre-
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quency of transmission within a period of ten seconds. Any one of ten frefuency
channels or manual tuning may be selected by dialing.

The Autotune mechanisms are constructed with mechanical play and therefore can
have two extreme rqtational settings when locked., All dials, when operated auto-
matically, approach the calibrated setting in a clockwise direction., Reset ac-
curacy is thus assured, provided that in the preliminary manual tuning, the final
direction of rotation is also in a clockwise direction., Details concerning the
cams may be found in Fig. 5 and Fig. 6.

1.8, FREQUENCY CONTROL, The frequency of the r-f output is controlled by & cry=
stal. Any one of fen crystals can be selected by the Autotune systen.,

1,9, AUDIO CHARACTERISTICS., The overall frequency response, as measured between
500-ohm input and the rectified carrier output, is uniform within 3 db from 150
cps to 3500 cps. The compression circuit has negligible effect with modulation
levels below 70% modulation. For modulation levels above 70%, a change of 10 db
in input level will cause a change in output level that does not exceed 3 dbe

The noise on the carrier, with a 500-ohm resistor connected across the audio input
circuit, is more than LO db below 100% modulation level, The harmonic distortion
with 100% modulation does not exceed 104 input at LOO cps. The audio input ranges
from 0 to =25 db. for 100% modulation. The noise level is at least 4O db below
1004 modulation,

1.10. PANEL CONTROL. Panel controls on the transmitter consist of a telenhone

dial for selecting frequency channels and tyve of emission; a power level switch,

a local-remote switch, filament and plate power switches; a test key switch, a
telegraph key cord plug receptacle and a microphone cord plug receptacle. ' The

above controls permit the operator to apply or remove power, and to contrnl the emis-
sion from a position adjacent to the transmitter propers.

1.11. RFMOTE CONTROL. The remote control unit permits an operator to perform all
operations that are necessary to select the frequency channel and type of emission,
to control the emission, and to turn the transmitter on and off from any distance
up to the distance where the resistance of the remote line loop becomes greaater
than 1000 ohms or the loss in the line exceeds 25 db, All of the above functions
except control of the carrier are performed by dialing. The control systen re-
quires two cable pairs and a ground return circuit. A receiver disabling qir-

cuit has been incorporated in the control unit to disable the receiver wheni the
transmitter carrier is on,

1,12, 60 to 50 cps CONVERSTION KIT., A conversion kit allows the transmittdr to be
converted from 60 cps operation to 50 cps operation., Coils must be removed from
K-202, K-203, K-205 and replaced with 50 cps coils. Part No. of the kit id

505 53L5 001.

l.13. ABBREVIATIONS. Throughout this Instruction Book abbreviations have been
used 1n place of some of the more common radio terms and phrases. The abbrevia-
tions used in the sections that follow will not be defined,; but it will be as=-
sumed that reference will be made to the list on page 7.
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ac
a-f(a)
amp.
ant.
AWG
BSG
CFI
CT

CW

de
DPDT
DPST
Fil.
FSK
Gnd.

h-v
ke
LOCAL
l-v
nma,
me
MCW

mfd
mmf'd

MO
MOD.

N.C.
N.O.
osc.
P.A.
REMOTE
rf
SPDT
T.
term.
TV

VA
Voice

A%
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ABBREVIAT IONS

alternating current

audio frequency

amperes

antenna

American Wire Gage

Browne & Sharpe Gage

Crystal Frequency Indicator

Center Tapped

Continuous Wave (telegraphy)

direct current

Double Pole, Double Throw (switch)
Double Pole, Single Throw (switch)
filament

frequency shift keyer

ground (earth or chassis)

henry (unit of inductance)

high voltage

kilocycles

symbol for inductance

Control of the transmitter using panel controls
low voltage

milliamperes

megacycles

Modulated Continuous Wave (telegraphy)
microfarads

micromicrofarads

millihenries

Master Oscillator

Modulator, Modulation

milliwatts

Normally Closed

Normally Open

oscillator

Power Amplifier

Control of the transmitter from a remote position
radio frequency

Single Pole, Double Throw (switch or relay)
Turns (inductor

terminal :

Test Voltage

volts

Volt-Amperes

speech modulated transmission (telephony)
watts

Working Voltage

Section 7
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Section 2 Circuit Description

SECTION II

CIRCUIT DESCRIPTION

2.1. GENERAL. Unit type of construction is employed in this transmitter. Most
of the components, except the larger transformers, are mounted on removable chas-
sis or panels. All connections to the r-f exciter, Autotune control, speech
amplifier and audio filament supply units are made with heavy-duty multi-terminal
connector plugs. All connections to the power supply unit are made to terminal
strips on the rear of the panel. Below is a tabulation of the units and the
arbitrary letter which has been assigned to each for use as a reference to indi-
cate inter-unit cabling connections:

Letter
Designation Title

R-F Bay Meter Panel
Output Network

Power Amplifier

R-F Exciter

Autotune Control

PA Filament Supply

R-F Base Components

R-F Bay Terminals

Power Chassis

Modulator Bay Terminals
Modulator Bay Meter Panel
Modulator and Driver
Speech Amplifier
Filament Supply

Mod. Bay Base Components

nNmO-ZICORqgHQEOQW R

2.2 POWER CONTROL CIRCUITS. Refer to Fig. 2. This transmitter has been designed
for normal control from a remote position using the Collins Type 177G-1Q or 177G~
9 Remote Control Units. A key switch located on the speech amplifier unit panel

permits transfer of power and control of emission from the remote control unit to
the panel controls.

2.2.1. Sequence of Power Application. The sequence of power apﬁlication is the
game whether LOCAL or REMOTE control is employed and is as follows:

(a) Remote Control. (Circuit breaker, S211, in ON position.)

. FILAMENT relay operated by any dialing operation.
. TIME DELAY relay operates.

. PLATE CONTROL relay operates.

. BIAS INTERLOCK relay operates.

. LO-POWER relay or HI-POWER relay operates.

v W
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(b) Local Control.

. Operate CIRCUIT BREAKER to ON position.

. Press FILAMENT START button to operate FILAMENT relay.

. TIME DELAY relay operates.

. Press PLATE START button to operate PLATE CONTROL relay. _

. BIAS INTERLOCk relay operates. B
. LO-POWER relay or HI-POWER relay operates.

o\ FWw o+

2.2.2. Remote Control. With the LOCAL-REMOTE switch, S303, in the normal or RE-
MOTE position, the filament relay will be immediately energized by operation of
the circuit breaker, S211, to the ON position. The filament relay will be ener-
gized by the circuit through contacts of the transmitter off relay, K106, and the
contacts of the LOCAL-REMOTE switch. Operation of the filament relay energizes
the time delay relay, K204, and all filament transformers. When sufficient time
has elapsed, the time delay will operate and close the circuit necessary for the
energizing of the plate control relay, K206. The plate control relay is of the

L8 volt d-c type and is energized by the circuit through the contacts of the LOCAL-
REMOTE switch, the contacts. of the time delay relay, the contacts of the power
amplifier overload relay, and the interlock switches of all three cabinets and the
air flow switch. The air flow switch, S308, is located in the modulator cabinet
and is operated by the air stream from the ventilating blower. If the blower
fails to operate it is impossible to energize the high voltage supply.

If the ADJUST-OPERATE switch, 8210, is operated to the ADJUST position, the
door interlock switches in the radio transmitter and modulator cabinets and the
air flow interlock switch are shorted to permit the adjustment of low power cir-
cuits within these bays with the cabinet doors open.

With the ADJUST-OPERATE switch in the OPERATE position and the time delay and
bias interlock relays operative, either the LO-POWER relay, K202, or the HI-Fower
relay, K203, will be energized. (The relay that is energized depends upon the
position of the power level switch, S205, and the type of emission that has been
selected.) If switch S205 is operated to the LO-POWER position, the LO-POWER re-
lay will be energized by the circuit through the contacts of the filament relay,
the contacts of the bias interlock relay, the contacts of the plate control re-
lay, the contacts of the OPERATE-ADJUST switch, the contacts of the CW control
relay and the normally closed contacts of the HI-POWER relay.

High power operation is only possible with CW emission. Even with the power
level switch in the HIGH position, the circuit necessary for the energizing of
the HI-POWER relay is not completed unless CW emission is selected by dialing
Al. The change in power level is made by changing the turns-ratio of the plate
power transformer, T203.

Operation of the LO-POWER relay breaks the energizing circuit for the HI-POWER

relay, and the normally open contacts close the circuit to the voltage control
relay, K201. If the TUNE-OPERATE switch, S207, is in the H.V. TUNE position (as
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shown on Fig, 2) the energizing circuit for the voltage control relay will be
broken, If the switch is operated to the OPERATE position, the voltage contrql
relay will operate following the operation of the LO-POWER relay. Operation gf
relay K201 applies plate voltage to the audio driver tubes and shorts out re-
sistors R201 and R202 to increase voltage that is applied to the intermediate
amplifier tube plates,

2,2,3, Local Control, If the LOCAL-REMOTE switch on the speech amplifier pandl
is operated to the LOCAL position, control of power and emission is transferred
to controls located on the speech amplifier unit panel,

To begin the sequence of power application, press the FILAMENT START switch,
5201, The momentary closing of the circuit through switch S201 actuates the|
filament relay, K205, The filament relay is held operated by the circuit thrqugh
the normally closed contacts of the FILAMENT STOP switch, S202, the contacts|qf
the FILAMENT relay, and the normally open (as shown on Fig. 2) contacts of th
IOCAL-REMOTE switch,

Operation of the filament relay energizes the time delay relay, K204, and a
filament transformers. Following the operation of the time delay relay, the low
voltage plate supplies will be energized if the PLATE START switch, S203, is|pressed.
The operating of switch, S203, energizes the plate control relay, K206, The

switches and the air flow switch. Operation of the ADJUST-OPERATE switch to
ADJUST position shorts the interlock switches in the radio transmitter and mL
tor cabinets,

If the ADJUST-OPERATE switch is in the OPERATE position, the operation of
plate control relay completes the circuit necessary to energize the LO-POWER
lay, K202, If CW emission is selected by dialing Al (operates the CW control
relay, K105) and the power level switch is in the HI-POWER position, the HI=
relay, K203, will be operated. High power can be used only with CW emission, [no
matter what position the power level switch is in, because the CW control relqy
must be operated if the circuit necessary for the energizing of the HI-POWER re-
lay is to be completed, If the TUNE-OPERATE switch, S207, is in the OPERATE
position (H.V, TUNE position shown in Fig. 2), the operation of the LO-POWEere-
lay will complete the circuit necessary for the energizing of the voltage com~
trol relay K201, The operation of the voltage control relay shorts out resistfors
R201 and R202 to increase the voltage that is applied to the intermediate ampli-
fier tube plates and applies plate voltage to the audio driver tubes,

Pressing the FILAMENT STOP switch will release all relays and remove all pewer
from the transmitter except that which is applied to the relay rectifier supply.

»
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2.3. A-C PRIMARY CIRCUITS. Refer to Fig. 3. The transmitter has been designed
to operate from a 230 volt 50/60 cps 3-phase power source. A circuit breaker,
S211, is connected in the primary power line to permit the complete disconnecting
of the primary power from the transmitter circuit. Two auto-transformers, T209
and T210, are connected across the three-phase line so that voltage adjustments
may be made to compensate for high or low power source voltage. The three-phase
power is applied to the auto-transformers by the operation of the circuit breaker,
S211.

Primary power for application to the plate power transformer, T203, is control-
led by the TUNE-OPERATE switch, S206, and the LO-POWER and HI-POWER relays K202,
and K203. With the TUNE-OPERATE switch in the L.V. TUNE position the circuit to
the primary of the plate power transformer is broken. If the switch is operated
to the H,V. TUNE position, tuning resistors, R222, R223, and R22L, are connected
in series with the 230 volt leads to reduce voltage that is applied to the tubes
during the period when the higher power r-f stages are being adjusted.

Whether the LO-POWER relay or the HI-POWER relay is operated, depends upon the
position of the power level switch, S205, and the type of emission that is select-
ed. (The operation of control circuit is described under 2.2 POWER CONTROL CIR-
CUITS.) The LO-POWER relay is always operated when transmitting with MCW or
VOICE emission, no matter which position of switch S205 is selected. If the switch
is operated to the HIGH position and CW emission is selected, the HI-POWER relay
will be operated. The HI-POWER relay will be operated. Operation of the HI-

POWER relay increases the turns ratio of the plate power transformer and thus
increases voltage that is applied to the power amplifier tubes.

The relay rectifier and master oscillator compartment heater supply transformer
are immediately energized following operation of the circuit breaker. The re-
maining transformer and motor primary circuits cannot be energized until the fila-
ment relay, K205, has been operated.

As explained under 2.2. POWER CONTROL CIRCUITS., the equipment is designed for
normal control from a remote position. With the LOCAL-REMOTE switch in the RE-
MOTE position, the filament relay will immediately be energized by operation of
the circuit breaker.

The operation of the filament relay lights the FILAMENT pilot lamp, I201, ener-
gizes the bias filament, low voltage rectifier filament, the two high voltage
rectifier filaments, the audio driver filament, the modulator filament, the
speech amplifier filament, the exciter filament, the intermediate amplifier fila-
ment and power amplifier filament transformers, and the ventilating blower.

Selection of CW-emission by dialing Al will operate the phone-CW relay to re-
move the filament voltage from the audio driver and modulator tubes.

When the time delay relay, K204, has operated, the plate control relay, K206,
will be energized. Operation of the plate control relay energizes the PLATE
pilot lamp, I202, and the blas rectifier plate transformer, T206. Application
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of plate voltage to the bias rectifiers energizes the bias interlock relay wh*c
when operated completes the circuit necessary to energize the low voltage recti
fler plate transformer, T205, and the circuit necessary to energize either the

|2

2]

LO-POWER relay or the HI-POWER relay. (Refer to Fig. 2.) The operation of either

of the plate power relays will energize the plate power transformer.

The bias holding relay coil is connected in series with the high voltage supply

bleeder. One pair of contacts functions to supply filament voltage, the other
pair plate voltage to the bias supply even though the filament relay K205 and/o
plate control relay K206 has opened. Thus, to prevent damaging the higher powe
tubes by applying plate voltage without having bias on the grids, the bias sui-
Ply is kept energized as long as the high voltage supply is operating.

The Autotune motor control relays are controlled by the Autotune control cir-
cuits.

All transformer primaries except the plate power transformer primary are fu?ed
to prevent damaging the transformers by sudden overloads. The plate power trans-

former is protected by the transmitter circuit-breaker.

With the LOCAL-REMOTE switch operated to the LOCAL position, the application
of primary power is controlled by the operation of the FILAMENT and FLATE START
and STOP switches, located on the power rectifier unit control panel. The func
tions of all other circuits are the same as described for REMOTE control.

> Bla |

2.4. FILAMENT CIRCUITS. Refer to the Cabling and Complete Transmitter Schematics

in the APPENDIX of this book. Filament power for all tubes in the transmitter
is supplied by step-down transformers.

Filament voltage for the crystal oscillator (V103), and the r-f multiplier
(Viok) is supplied by transformer T102. T103 furnishes filament voltages for
the keyer tube and the keying rectifier. Filament voltage for the intermediate

amplifier tubes (V105 and V106) is supplied by transformer T10l. All of the abbve

tubes are located in the R-F Exciter Unit. Filament voltages for all tubes that

are located in the RF Exciter Unit may be measured by inserting the metering cord

plug into plug receptacle J1Ok. Filament voltage for the power amplifier tubes
(V1llh and V115) is supplied by transformers located in the Power Amplifier Fila
ment Supply Unit. A separate transformer is provided for each tube. The P.A.

Overload Relay energizing coil is connected between the center taps of transformers

T104 and T105 and ground so that if the cathode current of the power amplifier

tubes exceeds a safe value the relay will operate and prevent the damaging of VI1lk

and V115 by removing the plate voltage.

Four step-down transformers, located in the power supply unit, furnish voltages
for application to the filaments of the bias, low voltage, and high voltage recfti-

fiers. Transformers T201 and T202 furnish the voltage necessary for applicatio]
to the filaments of the high voltage rectifier tubes (V201, V202, V203, V20h,|V
and V206). The output voltage of transformer T201 may be measured by inserting
the metering cord plug into plug receptacle J201. The output voltage of trans-
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former T202 may be measured by inserting the metering cord plug into plug recep-
tacle J202,

Filament voltage for the low voltage rectifier tubes (V207 and V208) is suonlied
by transformer T207. The output voltage of transformer T207 may be measured by
inserting the metering cord plug into plug receptacle J203. Filament voltage for
the bias rectifiers (V209 and V210) is furnished by transformers T208. The out--
put voltage of transformer T208 may be metered by inserting the metering cord
plug into plug receptacle J20U.

Filament voltages for all tubes located in the Speech Amplifier Unit are fur-
nished by transformer T308 that is located in the Filament Supply lnit., Two
windings on the secondary of transformer T308 furnish 6.3 volts for the first
audio amplifier (V30l), the limiter (V302), the audio squelch (V303), the second
audio amplifier (V30L), the MCW oscillator (V305) and the limiter rectifier (V306)
tubes and 7.5 volts for apnlication to the filaments of the audio power amplifier
stage. The 6.3 volt winding may be metered by inserting the metering cord plug
into plug receptacle J311 in the Speech Amplifier Unit. No vrovision has been
nade for the metering of the 7.5 volt winding. The two filament voltage windings
are on the same transformer; therefore, adjusting the output of the 6.3 volt
winding to the correct value will regulate the outnut voltage of the other winding.

Filament voltage for the audio driver tubes (V309 and V310) is supplied by trans-
former T305 located in the Modulator and Driver Tnit. Because the cathode follower
type of audio driver is used, separate windings on the secondary of transformer
T305 furnish the voltages for V309 and V310, The secondary voltage of the trans-
former may be measured by inserting the metering cord plug into plug receptacle
J305., Filament voltage for application to the filaments of the modulator tubes
(V311 and V312) is furnished by transformer T307 in the Filament Suppoly Unit.

The output voltage of transformer T307 may be measured by inserting the metering
cord plug into plug receptacle J30l in the Modulator and Driver Unit. Filament
voltage for application to the tubes in the Remote Control Unit is sumvlied by
transformers TLO3 and TLOL. WNo provision has been made for the metering of the
filament windings of these transformers.

All filament transformers have tapped primary windings so that the secondary
voltages may be adjusted to compensate for low or high suonly voltage. The pri-
mary windings of all the transformers are fused,

2.5. HIGH VOLTAGE AND REIAY SUPPLY CIRCUITS, Refer to the Cabling and Complete

Transmitter Schematics in the APPENDIX of this book. Three vacuum tube rectifier
systems and a dry disc rectifier supply d~c power for the operation of all vacu-
um tubes and the d-c relays within the transmitter. All four rectifier systems
are located in the Collins Type 1100C-2 Rectifier Power Unit.

Relay K-209 is activated by the low voltage supnly and will turn off the high
voltage when the low voltage fails,

Power that is necessary for apnlication to plates of the vacuum tubes that are

located in the Collins Type 177G-9 Remote Control Unit is supnlied by a rectifier
system which is contained within the control unit.
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2.5.1. Bias Supply. The bias supply employs two Type 866/866A half-wave mercury

vapro rectifier tubes (V209 and V210). The two half-wave rectifiers are comnect-
ed in a full-wave single-phase rectifier circuit. A two-section choke inp
ter is connected across the output of the rectifier system. The positive
the rectifier system is at ground potential. A tapped bleeder furnishes the fixed
bias voltages necessary for apnlication to grids of the power ammlifier tu
grids of the modulator tubes, the grid of the r-f multiplier, grids of theli
mediate amplifiers, grids of the limiter, squelch, keyer and audio power '
tubes. A variable resistor, R217, permits adjustment of the voltage that
plied to grids of the audio limiter tube and the Push-to-Talk relay K302.
variable resistor, R203, makes possible the adjustment of bias voltage tha
plied to grids of the modulator tubes. The bias rectifier filament voltag
plied by operation of the filament contactor and plate voltage by the oper
of the plate control relay. The coil of the bias interlock relay, K207, i
nected in series with the bleeder and will operate following the overation
time delay and plate control relays. Contacts of the no-bias relay, X207,
connected in the primary circuit of the low voltage plate supply and preve
plication of plate voltages to plates of the tubes until the bias voltage

plied to the grids. As a further precautionary measure a bias holding rel
K208, has been connected in the bias suoply primary circuit to keen the bi
ply on during the time that the high voltage supvly is energized. The coi
lay K208 is connected in series with the high voltage supply bleeder. Thnu
bias voltage is kept on the tubes until the high voltage has decayed to a
value,

Another
is ap-
is ap-

2.5.2. Low Voltage Supply. The low voltage power supply employs two Tyve
000A half-wave mercury vapor rectifier tubes (V207 and V208) in a full-wav
single-phase rectifier circuit. Operation of the filament relay applies filament
voltage to V207 and V208. Plate voltage cannot be apnlied to the rectifiexns un-
til the filament relay and the no-bias relay have operated, When the fil
contractor and no-bias relay have operated, plate voltage will be apvlied fo V207
and V208 upon the operation of the plate control relay., The negative side |of the
supply is at ground potential.

The output of the rectifiers is filtered by a two-section choke input filter,
Bleeder resistors R213 and R225 are connected across the output of the supnly.
Voltage developed across resistor R225 is applied to the microphone when uging
LOCAL transmitter control. The low voltage supply furnishes vlate and scrden
voltages for the r-f exciter and audio tubes and cathode voltage for the aydio
driver tubes,

2.5.3. High Voltage Supply. The high voltage power supply employs six Tyvq LB32
half-wave mercury vapor rectifier tubes (V2 1, V202, V203, V20L, V205, and [V206)
in a three-phase full-wave rectifier circuit. The plate power transformer, T203,
has a Delta connected primary and a Y connected secondary. The full output volt-
age of the supply is applied to plates of the r-f power amnlifier tubes and the
modulator tubes. By tapoing the center point of the secondary, one-half the full
voltage of the sunply is obtained for apnlication to plates of the intermediate
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amplifier tubes. This type of rectifier gives output with a low percentage of
ripple. Each voltage 1s filtered by a single section choke input filter. The
negative side of the rectifier system is at ground potential. The full output
voltage of the supply is indicated by meter M302, located in the modulator bay.
When the power level switch, S205, is operated to the LOW position the full pri-
mary winding of the plate power transformer is used. If switch S205 is operated
to the HIGH position the turns-ratio of the plate power transformer is increased
by tapping the transformer primary so that the 230 volts is impressed on only a
section of the primary winding.

During the time that tuning adjustments are being made with the TUNE-OPERATE
switch in the H.V. TUNE position, resistors are connected in series with the
leads to the transformer primary and in series with the intermediate voltage
lead. Refer to Fig. 3.

2.5.4. Relay Power Supply. A selenium rectifier (CR201) supplies the 48 volts

dc that is necessary for operation of all d-c relays in the transmitter. Trans-
former T204 supplies the a-c voltage for application to CR201l. The transformer
is energized whenever the power switch, S211, is operated to the ON position.
Transformer T204 also provides voltage for application to the crystal compartment
heater resistors, R102, and R103. The primary of the transformer and the output
of the rectifier are fused. .

/
2.6. AUTOTUNE SYSTEM. The Collins Autotune system is an electrically controlled 1
means of mechanically repositioning adjustable elements such as tap switches, {
variable inductors, variable capacitors and variable resistors. Any combinations ‘
of these items such as are used in radio transmitters and receivers can be tuned
to any one of a number of preselected frequencies in a period of less than ten ‘
seconds by use of the Autotune system. ) —

The Autotune consists of a group of positioning mechanisms, one connected to
each tuning element. Each mechanism 1s provided with a tuning knob so that the
elements may be adjusted manually. Each positioning mechanism provides precise
angular setting of the tuning element with which it is associated. The position
of the tuning element with respect to the mechanism is readily adjustable. The
setting for each control is entirely independent of the other controls. Locking
bars, located on each tuning dial, lock the tuning element to the mechanism for
each predetermined setting of the control.

The accuracy of positioning the Autotune system 1s of a very high order. Each
setting i1s inherently independent of wear, backlash, alignment, line voltage,
etc. The accuracy of the resetting of the tuning elements is comparable to that
obtainable with vernier manual controls. All parts are machined within close
limits, and although operation is most precise there are no delicate adjustments
or fragile mechanisms.

The Autotune system employed in this equipment utilizes eight single-turn units
to perform the tuning operations necessary for frequency selection, exciter tuning,



Section 2 Circuit Descriptio

power amplifier tuning, antenna loading and balancing. Two singleturn units ar
located on the R-F Exciter Unit, one operating the exciter band switch and the
other tuning the crystal oscillator and the frequency multiplier plate tank cir
cuits. A channel indicator, located on the same Autotune assembly, is driven b
the line shaft that drives the two singleturn units. The channel indicator dia
is divided into 12 divisions engraved with numbers from 1 through 11, and the
twelfth position is engraved with the letter M. The numbers indicate the frequency
channel to which the Autotune system is operated. When the letter M is opposit

the indicator mark, the Autotune system has been operated to the Manual positio

and all tuning dials may be operated manually without unlocking the stop rings or
disturbing the positions of the rings. Thus, by selecting manual control, tuning
adjustments may be made without danger of disturbing the predetermined settings
of the stop rings.

Two singleturn units are mounted on the Power Amplifier Unit and operate the
power amplifier grid network switches, S112 and S116, and the grid tuning capa-
citor, C105.

Four heavy duty singleturn units mounted on the Output Network operate the poyer
amplifier plate tuning capacitor, C158, the power amplifier band switches, S111
and S119, the antenna loading capacitor, €159, the antenna selector switch, S118,
and the balance capacitor, C178.

The singleturn units are driven by line shafts and the line shafts are in turn
coupled to the drive shaft by gears that are mounted near the lefthand end of the
Autotune assemblies. When aligning the Autotune system it is of utmost importance
that the coupling shaft between the Autotune assemblies in the R-F Exciter, Power
Amplifier, and Output Network Units be in the proper position with respect to egch
other so that units in the three assemblies are properly synchronized. The Autg-
tune line shafts are driven by a motor that is mounted on the side of the trans-
mitter cabinet. The motor shaft is coupled to the Autotune drive shaft by a shert
coupler that incorporates a universal Joint to compensate for any misalignment qf
the drive shafts. The shafts between the Autotune motor and the assembly in the
R-F Exciter Unit may be coupled without regard to shaft positions. Complete prq-
cedure for synchronizing the units is included in the MAINTENANCE Section of thils
Instruction Book.

2.6.1. Mechanical Details. The Autotune system in this equipment consists of three
assemblies driven by a motor through a series of line and drive shafts. Refer o
the drawings of the Collins Autotune System - Mechanical Details. One drawing
shows the details of the Light-Duty Autotune and the other drawing shows the d?-
tails of the Heavy-Duty Autotune. The number that appears before the part or ag-
sembly description corresponds to the item number on the drawing.

(a) Standard Autotune Units.

1. AUTOTUNE MOTOR. The Autotune motor is a three phase motor and drives the
line shafts through a shaft and gear arrangement.
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Circuit Description Section 2

2. DRIVE SHAFT. The drive shaft couples the Autotune motor (1) to the Auto-
tune assemblies. One section of shaft couples the motor to the assembly that is
located in the R-F Exciter Unit, and the second section of shaft couples the line
shafts of the assemblies on the Power Amp. and Network Units.

3. LINE SHAFT DRIVE GEARS. Each Autotune assembly is provided with a gear
box on the left-hand end of the assembly to couple the drive shaft (2) to the
line shaft (4).

4. LINE SHAFT. The line shaft extends the entire length of the Autotune
casting and drives all Autotune units within the casting. The line shaft is
driven by the motor (1) through the gears (3) and the drive shaft (2).

5. SINGLETURN WORM. The singleturn worm drives the singleturn unit and is
fastened to the line shaft (4) with a groov-pin.

6. SLIP CLUTCH WORM GEAR. This gear is fastened to the cam drum drive spur
gear (7) and drives the stop-ring drum (12) through the slip clutch (11). The
gear is driven by the singleturn worm (5).

7. CAM DRUM DRIVE SPUR GEAR. This gear is fastened directly to the slip
clutch worm gear (6) and drives the cam drum spur gear (9) through the idler
gear (8).

8. IDLER GEAR. This idler gear transmits power from the cam drum drive spur
gear (7) to the cam drum spur gear (9).

9. CAM DRUM SPUR GEAR. The cam drum spur gear is driven by the line shaft
through the singleturn worm (5), the cam drum drive spur gear (7) and the idler
gear (8). The spur gear drives the cam drum (1k) through the single tooth rat-
chet (15).

10, SLIP CLUTCH BAND. The band is driven directly from the slip clutch worm
gear (6) and presses against the slip clutch drum (11).

11. SLIP CLUTCH DRUM. The clutch drum is fastened to the stop-ring drum shaft
and is driven by the slip clutch band (10).

12. STOP-RING DRUM. The stop-ring drum assembly consists of 12 stop rings
mounted on a shaft with spacers between the rings. The stop rings are free to
rotate but the spacers are keyed to the shaft in a manner such that the rotation
of a stop ring will not change the position of adjacent rings. The stop rings
may be locked in position by rotating the locking bar on the front of the dial
in a clockwise direction. The locking mechanism consists of a bar mounted on a
screw that applies pressure to the stack of stop rings and spacers as the screw
is rotated clockwise and thereby in effect locks the stop rings in position.

13. TUNED ELEMENT. The tuned element, capacitor, etc., is fastened rigidly
to the stop-ring drum shaft.
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14. CAM DRUM. The cam drum consists of 12 cams mounted on a shaft with ad-
Jacent cam slots staggered 30 degrees. These cams are rigidly fastened to the
cam drum. The singletooth ratchet (15), mounted on the shaft behind the drum,
drives the drum.

15. SINGLETOOTH RATCHET. The singletooth ratchet is fastened to the cam dnum
shaft and when engaged, drives the cam drum. This ratchet is used to keep the
cam drums of the units synchronized.

16. IDLER GEAR SHAFT. This shaft is fastened rigidly to the back plate o{
the singleturn unit. The idler gear (8) is fastened to the shaft with a flat
head screw.

17. SINGLETURN HOME STOP PAWL. The singleturn home stop pawl limits the rd-
tation of the singleturn unit to one revolution. The pawl is located on the Seme
shaft as the stop ring pawl (20) and is engaged by the singleturn home stop ring
(18). The pawl, shown in solid lines on the drawing, limits the rotation of the
stop-ring drum (12) in the counterclockwise direction. The pawl cannot pivot
further because of bearing on the stop-ring drum (12) at point B. The pawl shagwmn
in dotted lines, limits the rotation of the stop-ring drum (12) in a clockwise
direction. The pawl cannot pivot further in this position because of bearing an
the cam drum (14) at point A.

18. SINGLETURN HOME STOP RING. This ring, mounted with the other stop rings
on the stop-ring drum (12), is rigidly fastened to the drum. The home stop pawl
(17) engages the ring to limit the rotation of the stop-ring drum (12) to one
revolution.

19. SINGLETURN DIAL. The singleturn dial is fastened to the stop-ring drum
(12) and permits the calibration of the tuned element (13). The locking bar is
located on the front of the dial and requires only a fraction of a revolution to
lock or unlock the stop rings.

y 20. STOP-RING PAWL. The pawl heel (20B) is held against the cam drum (14) py
the pawl spring (21). The pawl toe (20A) serves to position the tuned element
(13) by stopping the stop-ring drum (12) at the predetermined position.

21. PAWL SPRING. The pawl spring presses the pawl heal (20B) against the
cam drum (14) and when the pawl (20) drops into the cam slot, the pawl spring
presses the pawl toe (20A) against the stop ring drum (12).

(b) Heavy-Duty Autotune Units. (Fig. 6)

1. LINE SHAFT. The line shaft extends the entire length of the Autotune capt-
ing and drives all Autotune units within the casting. The line shaft is driven
by the motor through the drive gears and the drive shaft.

2. SINGLETURN WORM. The singleturn worm drives the singleturn unit and is
fastened to the line shaft (1) with a groov-pin.
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3. SLIP CLUTCH WORM GEAR. This gear is fastened to the cam drum drive spur
gear (4) and drives the stop-ring drum (9) through the slip clutch. The gear
is driven by the singleturn worm (2).

4. CAM DRUM DRIVE SPUR GEAR. This gear is fastened directly to the slip
clutch worm gear (3) and drives the cam drum spur gear (6) through the idler
gear (5).

5. IDLER GEAR. This idler gear transmits power from the cam drum drive spur
gear (4) to the cam drum spur -gear (6).

6. CAM DRUM SPUR GEAR. The cam drum spur gear is driven by the line shaft
through the singleturn worm (2), the cam drum drive spur gear (4), and the idler
gear (5). The spur gear drives the cam drum (11) through the drive dog (12).

7. SLIP CLUTCH BAND. The band is driven directly from the slip clutch worm
gear (2) and presses against the slip clutch drum (8).

8. SLIP CLUTCH DRUM. The clutch drum is fastened to the stop-ring drum shaft
and is driven by the slip clutch band (7).

9. STOP-RING DRUM. The stop-ring drum assembly consists of 12 stop rings
mounted on a shaft with spacers between the rings. The stop rings are free to
rotate but the spacers are keyed to the shaft in such a manner that the rotation
of a stop ring will not change the position of adjacent rings. The stop rings
may be locked in position by rotating the locking bar on the front of the dial-
in a clockwise direction. The locking mechanism consists of a bar mounted on a
screw that applies pressure to the stack of stop rings and spacers as the screw
is rotated clockwise and thereby in effect locks the stop rings in position.

10. TUNED ELEMENT. The tuned element, capacitor, tuning slug, etc., is fast-
ened rigidly to the stop-ring drum shaft.

11. CAM DRUM. The cam drum consists of 12 cams mounted on a shaft with ad-
jacent cam slots staggered 30 degrees. These cams are rigidly fastened to the
cam drum. The drive dog (12), mounted on the shaft behind the drum, drives the
drum.

12. DRIVE DOG ASSEMBLY. The drive dog assembly is made up of six drive dogs
held apart by spacers. The assembly is driven by the idle gear (5) and drives
the cam drum (11).

13, IDLER GEAR SHAFT, This shaft is a bolt that is inserted through a hole
in the rear plate.

14. SINGLETURN HOME STOP PAWL. The singleturn home stop pawl limits the ro-

tation of the singleturn unit to one revolution. The pawl is located on the
same shaft as the stop-ring and is engaged by the singleturn home stop ring (15).
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The pawl, shown in solid lines on the drawing, limits the rotation of the stop-
ring drum (9) in the counterclockwise direction.

15. SINGLETURN HOME STQOP RING. This ring, mounted with the other stop rings

on the stop-ring drum (9), is rigidly fastened to the drum. The home stop pawl
(14) engages the ring to limit the rotation of the stop-ring drum (9) to one re
volution.

16. SINGLETURN DIAL. The singleturn dial is fastened to the stop-ring drum '

(9) and permits the calibration of the tuned element (10). The locking bar is

located on the front of the dial and requires only a fraction of a revolution to

lock or unlock the stop rings.

17. STOP-RING PAWL. The pawl is held against the cam.drum by the 'pawl spring

(18). The pawl serves to position the tuned element (10) by stopping the stop-
ring drum (9) at the predetermined position.

“18. PAWL SPRING. The pawl spring presses the pawl (17) against the cam dran
(12) and when the pawl drops into the cam slot, the pawl spring presses the paw]
against the stop-ring drum (9).

2.6.2. Electrical Details. Refer to Collins Autotune System-Electrical Details
The symbol designations opposite the description of the component correspond to
the symbol designations that are used on the transmitter schematic diagrams and
in the parts l1list. The following section has been compiled to aid the operator
better understand the operation and control of the Collins Autotune system. A
brief description of each component associated with the system and a function nj
each is given below:

B10l  AUTOTUNE MOTOR. This motor operates directly from the 230 volt 3 phase
power source. The motor drives the Autotune mechanism through a series
of drive and line shafts. The motor is comtrolled by the motor start
relay, K104, and the motor reverse relay, K103.

K101  OVERLOAD RELAY. If the overload relay has been operated by an overload
in the power amplifier circuit, any dialing operation will energize the
reset coll and permit power to be applied to the high voltage supply.

K103 MOTOR REVERSE RELAY. When the circuit seeking switch, S108, has been op-

erated to the position corresponding to the frequency channel that has |

been dialed, the motor relay will be energized by the circuit through thg

contacts of the circuit seeking switch, the contacts of switch section
S113D and the contacts of slow release relay #l, K107. The operation of
relay K103 changes the connections of the Autotune motor and reverses
the direction of rotation.
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K10k

K105

K106

K107

K108

K109

K110

MOTOR START RELAY. This relay causes the forward rotation of the Auto-

tune motor by completing the connections to the 230 volt 3 phase power
source. The motor start relay also serves as an interlock relay in the
dialing circuit to prevent emission selection, channel selection and car-
rier application during the time that the motor is operating. Relay K104
may only be energized after the last dial impulse and the consequent re-
lease of the slow release relays, K107 and K108.

CW CONTROL RELAY. The CW control relay is operated by dialing Al. If the
automatic emission selector circuit is employed, relay K105 will be ener-
gized whenever the channel is selected that has been connected for auto-
matic selection of CW emission. The CW control relay is held operated by
the circuit through the contacts of K105 and the normally closed contacts
of the pulsing relay. Any dialing operation will release the CW control
relay.

TRANSMITTER OFF CONTROL RELAY. The transmitter off control relay is op-
erated by dialing AO. The operation of relay K106 breaks the circuit to
the coil of the filament relay. The holding circuit for relay K106 is
through the normally closed contacts of the pulsing relay. Any dialing
operation will release relay K106 and permit the application of filament
and plate power to the transmitter.

SLOW RELEASE RELAY #1. Slow release relay #1 is operated by any dialing
operation. The slow release characteristic of the relay holds the relay
operated until after the last .dial impulse. Slow release relay #1, when
operated, energizes the reset coil of the overload relay to reset the over-
load relay and permits the application of plate voltage to the power am-
plifier tubes. When relay K107 releases, the motor reverse relay is op-
erated by the circuit through the rotary switch and the circuit seeking
switch.

SLOW RELEASE RELAY #2. Relay K108 is operated by the circuit through the

normally open contacts of slow release relay #1. The operation of relay
K108 prevents the starting of the Autotune motor during dialing operations.

HOMING RELAY. After a dialing operation and when slow release relay #l has
returned to the unoperated position, the homing relay will operate to com-
plete the circuit necessary for the operation of the rotary switch. The
rotary switch will continue to operate until position #25 is reached. The
operation of the homing relay also prevents any further dialing operation
by opening the energizing circuit of the pulsing relay.

PULSING RELAY. The pulsing relay is of the quick acting type and follows

the operation of the telephone dial. The operation of relay K110 releases
the transmitter off relay and either the CW relay or the MCW relay if
elther has been operated. The rotary switch 1s stepped one position for
each operation of the pulsing relay.
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K112 REVERSE INTERLOCK RELAY. The contacts of K112 when open prevents the hold-
ing ground on the CW relay or the MCW relay from keeping the MOTOR REVERSE
relay K103 closed when the AUTOMATIC EMISSION SELECTOR plug is used. The
coil of K112 is paralleled with the coil of the MOTOR START relay K10k,
therefore the energizing sequence for K1O4 applies also to K112,

K301 MCW CONTROL RELAY. Relay K301 is operated by dialing A2. If connections
are made faor automatic emission selection the relay will be operated when-
ever a channel 1s selected upon which MCW emission is to be used. Relay
K301 is held operated by the circuit through the normally closed contacts
of the pulsing relay. Any dialing operation will release the MCW control
relay.

S108 CIRCUIT SEEKING SWITCH. The circuit seeking switch is mounted on the chan-
nel indicator. When the rotor of switch S108 reaches the contact corres-
ponding to the channel that has been dialed the circuit is completed for
the operation of the mator reverse relay.

S110 LIMIT SWITCH. The limit switch 1s mounted on the exciter Autotune casting.
The contacts are immediately opened when the motor begins to rotate. When
the motor has reversed and returned to the original pegition the switch
contacts are closed and the circuit necessary for the operation of the
homing relay is completed.

S113 ROTARY SWITCH. This switch is of the 25 position telephone type and con+
sists of 4 banks and a set of normally closed asuxiliary contacts. The ro-
tary switch 1s energized by the operation of the pulsing relay. As the
coil is energized a pawl and ratchet arrangement acts to compress a spring
which when released rotates the switch banks one position for each impulse
of the pulsing relay.

S302 TELEPHONE DIAL. This telephone dial is located in the control unit in the
modulator bay. The dial will transmit a maximum of 11 impulses. The cir-
cult through the dial is normally open.

S303 LOCAL-REMOTE SWITCH. Switch S303 is normal in the REMOTE position. Op-
erating the switch to the LOCAL position transfers transmitter control
from the remote control unit to the panel controls.

S502 REMOTE TELEPHONE DIAL. This dial is located in the remote control unit.
The dial is of the same type as telephone &lal S302, the dial located in
the modulator bay.

2.6.3. Sequence of Operation. Refer to Fig. 7 and Fig. 8. The Autotune system
is controlled by a number of interlocking relays. The sequence of operation of
these relays amust be preserved 1n order to accomplish the desired results. A
step-by-step description of the operation of the control circuits is outlined
below:
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Fig, 7 Collins Autotune System - Electrical Details
(Dwg, No, 500 4557 00C)

OPERATOR DIALS
FREQUENCY CHANNEL
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Fig, 8 Autotune Operation Sequence (Dwg, No, 500 4557 00C)
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Circuit Description Section 2

(a) When the operator has selected LOCAL or REMOTE control, he dials the de-
sired frequency channel.

(v) As the dial returns toward the rest position, the pulsing relay will be
operated a number of times corresponding to the number of the channel dialed.
(For example: If frequency channel 6 has been dialed the pulsing relay will be
operated six times.) The pulsing relay is energized by the circuit through the
normally closed contacts of the homing relay, K109, the contacts of the LOCAL-
REMOTE switch and the contacts of the telephone dial.

(c) The operation of the pulsing relay releases the transmitter off control re-
lay, K106, releases the CW control relay, K105, or the MCW relay, K301, if either
has been operated, operates slow release relay #l1 and steps the rotary switch,
5113, one position for each pulse.

(d) Slow release relay #1 and the rotary switch are energized by the circuit
through the normally open contacts of the pulsing relay and the normally closed
contacts of the motor start relay, KLOL.

(e) The operation of slow release relay #l energizes slow release relay #2 and
resets the power amplifier overload relay, K1Ol.

(f) Because of the slow release characteristic of relay K107, slow release re-
lays #1 and #2 are held operated until after the last dial pulse.

(g) When the telephone dial has returned to rest, slow release relay #l will
release and break the energizing circuit to slow release relay #2. '

(h) The release of slow release relay #2 energizes the motor start relay and
the reverse interlock relay by the circuit through switch section S113B, the
normally closed contacts of slow release relay #2 and the normally closed con-
tacts of slow release relay #l.

(i) The operation® of the motor start relay energizes the Autotune motor, BlOl,
by the circuit through the contacts of the motor start and motor reverse relays.

(3) The operation of the motor start relay opens the plate power holding cir-
cuit and prevents the turning on of the r-f carrier during the time that the
motor is operating. ’

(k) The limit switch, S110, the circuit seeking switch, S108 and the automatic
emission selector switch, S107, are operated by the motor.

(1) when the motor begins to operate, the limit switch immediately opens and
the motor continues to rotate until the rotor arm of the circuit seeking switch
reaches the position corresponding to the channel that has been dialed.

(m) When the circuit seeking switch reaches the position corresponding to the
channel dialed, the motor reverse relay is operated through the closed contacts
of the reverse interlock relay.



Section 2 Circuit Description

(n) The operation of the motor reverse relay changes the power input connections
to the motor so that the direction of rotation is reversed.

(o) The motor reverses until the limit switch is closed.

(p) The closing of the limit switch energizes the homing relay, K109, through
the contacts of switch section S113C, the contacts of the limit switch, the con-
tacts of the circuit seeking switch, the contacts of switch section S113D and the
normally closed contacts of slow release relay #l.

(a) The operation of the homing relay energizes slow release relay #l by the
circuit through the auxiliary contacts of the rotary switch, the normally open
contacts of the homing relay and the contacts of rotary switch section S113A.

(r) The operation of slow release relay #l energizes slow release relay #2.

(8) The operation of slow release relay #2 releases the motor start relay to
stop the Autotune motor.

(t) The rotary switch also is energized by the operation of the homing refllay
and operates and releases, stepping to position #25.

(u) The operation of the rotary switch to position #25 releases the homing re-
lay and slow release #1.

(v) The release of slow release relay #1l releases slow release relay #2 com-
pleting the Autotune cycle.

2.6.4. FSK Control or Automatic Emission Selection. This transmitter has been
provided with a spare switch (S107) ganged to the Autotune and wired to receptacle
J105. If external FSK exciters are to be used on channels 8, 9, and 10, these
exciters may be connected to plug PLOk and S107 used to turn on the proper FSK
unit according to the channel selected. Fig. 16 shows connections used with the
Collins T709S-1 FS keyer.

The transmitter normally sets up for Voice (A3) emission when a new channgl is
selected and CW (Al) or MCW (A2) may be had by dialing Al or A2 on the telephone
dial.

If CW or FSK emission is to be used predominately, the transmitter may be made
to normally set up for CW emission by connecting terminal #6 to terminal #12 on
P105. Then, if A2 or A3 is desired, it must be dialed on the telephone dial.
However, if it is desired to have the type of emission selected automatically
when a channel is selected, S107 may be used for this purpose instead of to con-
trol external units.

Terminals #14 and #15 in plug receptacle J105 may be connected to terminals #6

and #19 on P105 which will then connect to the coil of CW relay and coil of MCW
relay, respectively. Terminals #1 through #10 are connected to the selector
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switch, S107. The rotor of the selector switch may be connected to terminal #13
on P105 which will connect it to a normally open contact on the motor reverse
relay, K10k. If a channel is dialed, for example Channel #9, and terminal #9 in
plug PLO4 is jumpered to plug terminal #15 and plug PLO4 is inserted in receptacle
JX05, -MCW emission will be automatically selected.

The selection sequence is as follows:

(a) Dialing a channel starts the operation of the Autotune mechanism and ro-
tates the selector switch to the position corresponding to the channel dialed.

(b) The motor reverse switch operates and the coil of the MCW relay is grounded
through plug P1OL, the selector switch and the contacts of the motor reverse relay.

(c¢) The operation of the MCW relay permits the MCW oscillator, V112, to operate
by removing the ground from the grid and opens the circuit from the audio lines
to the primary of the audio input transformer, T103.

(d) The MCW relay is held operated by the circuit through the normally closed
contacts of the pulsing relay. Any dialing operation will release the MCW relay.

The sequence of CW emission selection is the same as outlined
for MCW emission selection. CW emission will be automatically
selected when any channel is dialed for which connections have
been made to terminal #l4 in plug P1Ok.

2.7. RADIO FREQUENCY CIRCUITS. Refer to Transmitter Cabling and Complete Sche-
matics in the APPENDIX Section of this book. The radio frequency system of this
transmitter covers the frequency range 3000 kc to 26,000 kc. The frequency is
controlled by crystals, any one of the ten of which may be selected automatically
by the Autotune system. The crystal oscillator is followed by an r-f multiplier,
an intermediate amplifier and a power amplifier. The combination power amplifier
plate tuning and antenna coupling network is designed to feed either a balanced
or an unbalanced antenna system.

2.7.1. CRYSTAL OSCILLATOR. The crystal oscillator employs a Type 837 r-f power
amplifier pentode. The grid and screen together with the cathode constitute the
primary oscillator circuit which oscillates whenever voltage is applied to the
screen. The oscillator circuit is electronically coupled to the plate circuit.
The coupling is controlled by the suppressor grid. When a negative potential
from the bias supply or from the remote unit is applied to the grid of the keyer
tube, current flow through the tube is effectively blocked. Thus, the negative
potential on the suppressor grid of the oscillator is reduced to virtually zero.
With the keyer tube blocked the signal from the oscillator section of V103 appears
in the output section of the tube. As the frequency is increased, the oscillator
drive to the doubler grid decreases, causing the current through R126 to decrease.
Thus, the small bias on the oscillator output gives automatic control of the ex-
citation.
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A small trimmer capacitor, Cllk, is shunted across the crystal circuit to laet
as a trimmer for final frequency setting. Increasing the capacity of the conf
denser will lower the crystal frequency. Adjustment of this tifimer effects a
shift of all of the crystal output frequencies and this fact must be kept in mind
when adjusting the capacitor. Frequency adjustment can not be made for one |ery-
stal only.

To further improve the frequency stability, the entire oscillator circuit {{

5
completely shielded. Ten crystal positions are provided in the shielded oscillator

compartment and a constant temperature is maintained by two series thermostatk,
5102, and S103, and series heater elements R102 and R103.

The transmitter is capable of operating on either twice or four times crystal
frequency in all bands. However, since the crystals are usually in the range|of
1000 to 6500 ke, the operating frequency is normally four times crystal frequency.

2.7.2. Frequency Multiplier. The frequency multiplier employs a Type 807 b
power amplifier tube. The plate circuit of the tube is tuned by a variable
citor that is ganged with the oscillator plate tuning capacitor. Five coil
used in the oscillator doubler circuit; only two are used in any one frequenc
band. The tube has both cathode and fixed bias, the latter being supplied by
the keyer tube. When the keyer tube is conducting the positive end of the keyer
rectifier tube, V10l, is in effect grounded and a high negative bias is applied
to the grid of the doubler. This is the same keying potential that is supplied
to the suppressor of the oscillator. Therefore both tubes are effectively block-
ed. -

2.7.3. Intermediate Amplifier. The intermediate amplifier circuit employs t
Type UD21/4-1254 power tetrode tubes in a parallel connected circuit. Fixedr
bias for the tubes is furnished by the bias supply. The grid current may be

metered by operating switch S101 to the position designated as "h-l25A?. Ope
ing switech S101 to the "L4-125A" position connects the EXCITER GRID CURRENT me
M10l, in series with the lead from the bias supply to the grids of V105 and W
and connects the meter shunting resistor, R1lll, across the meter. The neutr

ing circuit consists of* capacitors C1l43 and C1l3L4. Capacitor C135 has been co
nected in series with ClU3 and resistor R112 has been connected between the J
tion of capacitors Cl43 and €135 and ground to protect the operating personne
from the shock due to the low voltage potential which would otherwise be app.

to capacitor C1k43. ‘

Refer to Fig. 10 Int. Amplifier Neutralization Circuit. The actual circuit
shown on the left and the effective components in the neutralization circuitl
shown on the right. Capacitor C135 is very large in comparison to Cl43 and b
cause the two capacitors are in series the effective capacity from the PLATES
the tubes to Point A 1s really the capacity of capacitor C143. Resistor R112
a very high impedance and therefore has negligible effect upon the circuit.
drawing on the right shows the simplified circuit with only the effective cap
cities. Theoretical balance of the circuit is obtained when C1l3k4 x Cgf(capa

grid to filament) = C143 x Cgp(capacity grid to plate).

0
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2,7.4, Power Amplifier, The power amplifier circuit employs two Type 750TL
transmitting triodes (V114 and V115). The tubes are connected in parallel

with the grids fed by the parallel connected intermediate amplifier staga,.

The full output voltage of the bias supply is applied to the grids of the

power amplifier tubes and is fed through choke L10l and grid inductors L128B
and 1129, The full output voltage of the high voltage rectifier supply is
applied to the plates of V114 and V115 through choke L122, The grid tank cir-
cuit consisting of L127, L128A, 1L128B, L129 and capacitor C1l05 permits the tun-
ing of the grid circuit for maximum excitation, The amount of inductance in
the grid circuit may be varied by the operation of the INT., AMP, BAND SWITCH
and the circuit may be tuned by the operation of the INT, AMP. PLATE Tuning
Control, The INT., AMP, PLATE Tuning Control operates variable capacitor C1l05, .
Neutralizing capacitor C157 is of the semi-variable type. Capacitor C1l57 con-
sists of two parallel discs., The gap between the discs may be varied by mov-
ing one disc with respect to the other,

2,705, Power Amplifier Stabilizer, Some of the Type 750TL tubes require stabili-
zation the instant the drive is removed. The instant the key is opened or micro-
phone switch is released the grid voltage on the tubes is such that unless the
grid circuit is loaded the plate current of the power amplifier tubes will rise
to a value that will damage the tubes, if not stabilized,

A vacuum tube load is connected in the grid circuit of the power amplifier to
stabilize the stage, A High mu transmitting triode (Type 811) is used as an
electronic load across the grid circuit, The plate of V116 is connected to the
grids of the power amplifier tubes (V114 and V115) and the grid of the Type 811
tube is c