Collins 6187T HF Single Sideband Transceiver
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The SSB illustration shows the three
basic parts of an AM signal, a carrier
and two sidebands, Simply, and di-
rectly, single sideband transmission
takes away two of the three parts when
the signal is sent — the carrier and
one or the other of the sidebands.

This is whal is meant when “sup-
pressed carrier” single sideband s
mentioned in connection with the
G18T. The carrier wave and one of
the sidebands are suppressed and not
transmitted with the signal. If you
are saying that a carrier wave is needed
1o receive the signal, you are correct.
As much of the carrier wave as is
required for reception is injected at
the receiver instend of being trans-
mitted with the intelligence.

In order to do this successfully it
is necessary that the frequency of the
transmitter and receiver be exactly the
same and very stable, The high sta-
bility of Collins 618T (0.8 part per
million per month) now makes air-
borne single sideband communication
possible,

Some of the major sdvantages of
single sideband over AM communica-
tion are greater talking power, reduced
power requirement, more Tange, col-
servation of one-half the spectrum and
clearer intelligence with comparable
power.

Greater talking power is achieved
because the signal is clearer and less
susceplible to interference by adjacent
transmitted messages. Because there is
no carrier wave, there is little distor-
tion due 1o selective fading — a phe-
nomenon that makes AM signals un-
intelligible when the carrier fodes —
usually noticed at longer ranges.

For the same range, S5B communi-
cation can utilize less input power be-
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Single Sideband . . an explanation

cause no carrier wave [s required. In
convenlional AM communication sys-
tems a great amount of inpul power
is required to send the carrier wave.
For example, compare two (rans-
mitters with the same total sideband
power, A 100 watt AM transmitter
puts %4 of its rated cartier power in
each of two sidebands, while o 50 watt
S55B  transmitter puts its full rated
output in one sideband. In other
words, in normal use, an SSB trans-
mitter rtated at 100 watts PEP will
give equal performance with an AM
transmitter rated at 400 watts carrier
power. As a further bonus the 18T
equipment concentrates the radiated
energy in % the bandwidth.

It can be seen that suppression of
the carrier wave and one of the side-
bands effectively reduces the width of

the transmitted signal. Since the two
sidebands are equal in shape, the space
required is cut in half, Channel fre-
quencies are doubled. With S5B equip-
ment it is practical for two transmis-
stons to take place on the same fre-

quency — one on the upper sideband
and one on the lower — with no
interference,

Single sideband provides the assets
required of today's HF spectnum com-
munication — using minimum band-
width, minimized guard bands between
channels for frequency drift and poor
selectivity, keeping spurious radiztion
to a very low value to avoid interfer-
ence between services and to provide o
more reliable signal, All of these
assets and desirable qualities are found
in the 618T HF S8B Transceiver.
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COLLINS

Collins 618T HF Single Sideband Transceiver

The Collins 618T is a compact HF
single sideband transceiver for long
range voice, CW, data or compatible
AM communication in the 2.0-29.999
me frequency range. It is automati-
cally twned in 28,000 1 kc channel
inctements by means of an operator’s
remote control unit.

The operating frequency is indicated
directly in a digital-type presentation.
Mominal transmit power is 400 walts
PEP in 85B or 100 watis in com-
patible AM,

While primarily designed as an air-



Collins 618T HF Single Sideband Transceiver

borne transceiver, the 6187 has been
employed in transporiable, mobile,
shipboard and semifixed station appli-
cations, Performance has been proven
in thousands of installations through-
out the world.

The transceiver provides RF spec-
frum conservaton with immunity o
multipath distortion and a.much greater
signal-to-noise ratio than conventional
AM. With 55B all the power amplifier
and power supply capacities are uti-
lized in amplifyving the intelligence por-
tion of the transmilted signal, resulting
in more usahle power for transmission.
Coliins Mechanical Filters in the IF
circuit provide maximum rejection of
adjacent channel signals;

Through the use of phase-locking
circuits, accurate frequency control is
possible in both transmission and re-
ception, making additional frequency

control unnecessary. By use of phase-
comparison circuits, all injections to
the transmitter and receiver are phase
locked to a siogle, highly accurate
frequency standard.

The accurate frequency control in
the 618T is necessary for the proper
operation of the suppressed earrier
558 system. The carrier wave that is
suppressed at the transmission point
can he sccurately re-injected by a
local oscillator at the receiver.

Instant on-frequency operation is
assured by o temperature-compensated
frequency standard with a stability of
(LB part per million per month,

To allow eperation of conventionsl
AM selective calling, a special audio
autput is provided on the 618T. This
feature allows AM signals to be mon-
itored regardless of the setting of the
mode selection switch,

6187 Right Side

GI8T Left Side



Design Features

APPLICATIONS — A choice of op-
tional accessory antenna tuners per-
mits use of the 618T in a wide range
of aircraft with peak performance at
all frequencies. A Collins 49T Retro-
fit Adapter is available to facilitate
retrofit installation in an  airframe
which has been wired for & Collins
6188 HF AM system,

DATA TRANSMISSION — For voice
transmission, & very minute frequency

Front Panel Metering

errar can be allowed, Accurate repro-
duction of the transmitted frequency
components for data and signaling
systems is either unnecessary for 100
word per minute teletypewriters or
can be accommodated by accessory
units, This concept results in simplicity
for the voice transceiver and adds
automatic frequency control com-
plexity only when required by high
speed dats systems,
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SELECTIVE CALLING — The use of a
selective ecalling (SELCAL) sysiem
on AM is facilitated by a special audio
output, which allows signals to be
monitored regardless of the mode
selection swiltch setting.

COOLING OPTIONS — Fillered air
from a front panel blower {5 dis-
tributed to all portions of the trans-
ceiver requiring forced mir cooling; the
air is metered by vents of the proper
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Transceiver Systems

E e

#907=1 Antenna Coupder

618T-1 — The 618T-1 includes a power
supply module for 400 v, 400 cps pri-
mary source and is used only in certain
retrofit installations. This power is
furnished by the Collins 516H-1 ex-
ternal power supply, This two-package
system can be used with the 49T-4
Retrofit Adapter to effect direct retro-
fitting into & 614C-2 Harness without
wiring changes.

618T-2— The 618T-2 is intended pri-
marily for new installations and has a
high wvoltage power supply module
using 3 phase, 400 cps power. No ex-
ternal power supply is required. The
system is contained in a 1 ATR case.
618T-3 — The 618T-3 also is com-
pletely self-contained and intended for
new installations, However, retro-
fitting is also possible in certain air-
craft through the use of the 49T-3
Retrofit Adapter. Equipped with 27.5
v electronic inverter-type high voltage
power supply module, the 618T-3 re-
guires & 27.5 v de, 35 amp and 115 v,
1 phase, 400 cps, 1 amp source.
HF-101-618T-1 Transceiver and 714E-
2 Control with external 516H-1 Power
Supply for operation from 27.5 v de,

35 amp and 115 v, 1 phase, 400 cps,
1 amp power source.
HF-102—618T-2 Transceiver and 714E-
2 Control with self-contained power
supply for operation from 27.5 v dg,
4 amp and 208 v, 3 phase, 400 cps,
800 watt source.

HF-103—618T-3 Transceiverand 714E-
2 Control with self-contained power
supply for operation from a 27.5 v
de, 35 amp, and 115 v, 1 phase, 400
cps, 1 amp source.

ANSARC-94 — 618T-2 Transceiver and
714E-2 Control with self-contzined
power supply for operation from a 27.5
v de, 4 amp and 208 v, 3 phase, 400
cps, BOOD watt source,
ANSARC-102=618T-3 Transceiver and
T14E-2 Control with self-contained
power supply for operation from a
27,5 v de, 35 amp, and 115v, 1 phase,
400 cps, 1 amp source,

ANSARC-105 — A pressurized com-
munication system especially designed
for tactical jet aircraft with perfor-
mance characteristics comparable to
618T. It operates from 115 v (line
to neatral), 400 cps, 3 phase, 4 wire,
1039 watl power source,



COLLINS

Accessories . . . Antenna Tuning Units and Couplers

180L ANTENNA TUNERS — The 180L
Antenna  Tuners contain  servo-con-
trolled circuits which tune out the
inductive or capacitive reactances en-
countered in fixed wire gircraft an-
tennas: between 45 and 100 feet in
length, Complete flexibility of location
permits the greater portion of the radi-
ating wire to be outside the nirframe.

The 180L-2 is used for applications
which do not require reception before
tuning of the antenna unit.

The 180L-2,-3,-3A Couplers ‘are
identical in design with the exception
of an antenna transfer relay which is
inchuded in the 180L-3 and T8OL-3A
and an antenna grounding relay in the
180L-3A; The transfer relay connects
the antenna to the receiver when the
transmitter is unkeved. The grounding
relay connects the unused antenna to
ground in o dual installation.

Maximom tuning time required is
10 secopds, Because the 1BOL series
has an upper frequency of 22 me, the
complete 618T frequency range is not
usable with these couplers,

Size: 103%™ W, 9-3/16% H, 114"
D (26353 em W, 2334 ecm H, 2889
em D), including shockmount, Welght:
186 bz, (844 kg) I180L-3 Size!
104" W, 9-3/16" H, 135" D (26,33

IR0L=3 Anfenns Thner

ot W, 23.34 em H, 3524 cm D).
including shockmouns, 180L-3 Weight:
20 by, (9.07 ke,

AT-101 ANTENNA TUNING SYSTEM—
The AT-101 Antenna Tuning System
is for use in aircraft emploving o tail-
cap antennil. It consists of three units:
B 452A4-1 pressurized lightning arrester
and relay assembly, & 1B0R-4 pres-
surized antenna coupler assembly, and
a 309A-1 control unit, The lightning
arrester and relay assembly serves as
o mounting for the antenna coupler as-
zembly, Provision is made for a
second coupler should an installation
using two Eransceivers be required.
This would permit operation of twa
receivers simultaneously on a comman
tailcap antennn, although only one
trunsmitter could be operated at a
time, Two optional type 136G-1 re-
ceiver coupler modules plug into the
309A-1, permitting additional receivers
to be used for monitoring.

The antenna coupler assembly con-
tains servo-controlled loading and
phasing elemeants for resonating the
gntenne and matching mpedance at
varions operating frequencies.

Tuning sccuracy is within a 1.3:1
WEWR for all service conditions at
nominal -supply voltage. Maximum

FiPA-1

T80R -
ATI08 Anrenna Tuning System

required tuning time is 10 seconds,
Protective circuils prevent damage
to the equipment should loss of pres-
SUre Or Excessive temperature Tise
occur, The lightning arrester assembly
contains no tubes, transistors or diodes.
Lightning Arrester and Relay  Unit
Size: Fla* W, 10" H, 16-7/16" D
(19.05 em W, 2699 cm H, 41.75 cm
D), Weighe: 16 ths, (4.534 kgl An-
tenna  Coupler Size: 7-7/16" W,
jp/i6" H, 1H&" D (1889 em W,
14,13 em H, 2826 em D), Weaight:
I3 Ihs. (6.05 kgl Coupler Control
Unit Size: 34 ATR short, Weighsy
2% lbs, (3,78 kgl
180H-6 ANTENNA COUPLER— Used in
conjunction with the 309A-2D An-
tenna Coupler Control, the 180R-6 will
sutomatically resonate 45-100 ft. wire
antennas over the 2-30 me frequency
ranges. The addition of options] plug-
in 156G-1 modules in the coupler
permits the use of up to three addi-
tional receivers for monitoring other
frequencies. Anrenna Coupler Size:
W AN, (T3 D (I7T8

4524-1

15081

3094-1



et W, 2943 e H, 4374 em D).
Welpght: 21.5 Iby, (%.75 kp). Antenna
Coupler Control Sizer 3-11/16" W,
FEETH, 144" D (937 cm W, 1937
cm H, 3683 cm D). Weiphtr 1214
Ihs. (5.56 kgh

400T-1 ANTENNA COUPLER — The
490T-1 is 2 general purpose HF suto-
malic antenna coupler for 235 ft. or
lenger whip and wire sntennss in the
2-30 me frequency range. Shorter an-
tennas can be sccommodated  with
proper loading eoils. It fealures o short
tuning cvele of five seconds maxi-
mum, less than three seconds average,
Tuning accurscy is within 8o 1.31]
WEWR. The high speed tuning capa-
bility reduces the over-ull rechennel
time and keeps radintion at a minimum
for radio silence operation. Solid state
logic circuits, capable of fust decisions
with high speed switched and variable
tuning elements, are used (o insure
relighle high speed tuning,

Optional application groups include
exchange with either the 180L-3 or
I80L-3A Antenna Coupler, These
application groups can be added in
the field.

The short tuning time grestly en-
hances reliability, since operating ele-
ments are cnergized for only hrief
periods, The servo system is controlled
by a demund surveillance technigue
which causes the coupler to retune if
the antenna impedance changes appre-
ciubly, but does not require the servo
SVElEM [0 remain in constant operation,

The £890T-1 consists of four RF
assemblies, three modules, a chassis,
front panel and dust cover, All assam-
bligs are ensily removed from the unit,
simplifying maintenance and ‘support
PrOETams.

Power Requirements: [15 v, 400

cps, o phise, 130 warts maxfmum dur-
ing funing, 20 wans during operate,
Altitwder 0-30,000 fr. operating. Size;
1o 1250 W 7.e25y H, - T0.635" D

(23787 em W, 19367 cm H, 26.987
o D Weight: 18,7 lbs, (848 kp).
180R-12 ANTENNA COUPLER = The
|80R-12, together with the 309A-9
Coupler Control Unit, aumtomatically
matches a probe antennas in the 2-30
me frequency range, The system is

JiHA-20
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tuned in 16 seconds
Twypical tuning time iy

automatically
IR I,
five scconds,
The 180R-12 Antenna Coupler, de-
signed  for the Boeing 727, can be
easily retrofitted for the Boeing 707,
Ihe serve loop is aetivaled only
during tuning or when the VSWH ex-
ceeds presel limits, contributing greatly
to incressed component life,  All
coupler components are tested 1o pro-
vide a predicied MTBF of 2000 hours,
High voltage protection is provided
by o ball gep thet will fire at & voltage
lower than that reguired to couse in-
termal or external arcing. This neti-
vales o circuit that will cut off the
transmitter power within 50 milli-
seconds. In the event the protective
circuits function due to gap firng, the
transmitier can be channeled 1o a new
opereting frequency, and if excessive
valtage doas not exist at that [requency,
the coupler will tune properly,
A sensor removes RF power if in-
ternal air temperature éxceeds 100° C.
Freguency Range: 2-30 me. Power
Reguivermeniss 115 v, 400 eps, 3
phase, 0.6 amp per pliage muaxinn,
BF Power Inpur: (200 watty PEP,
S04 wates average power. RF Dury
Cyeler 2-3 mce, 5 minuies on and -5
minwtes offy above 2 me, continuous
aduty. For installations oher than the
727, the duty evele is dependent upon
the antenna impedanee and environ-
mental  lemperature.  Tuning Time:
ft seconas maximumy Aliiiede: 45,000
feet maximum, Size: 180R-12 — & 31
W A5 8T DREIT em W,
I9.05 cm H, 47.63 em D), Weighr:
27 Mhs (933 kp). 3094-9 — 3-1]7/15"
W, 7-25/32" &, 145" D (9.68 em W,
1976 em H, 3683 cm D). Welght:
il ths. (4,99 kg



CONTROL UNITS— The 714E Con-
trol Units provide remote selection of
the 28,000 communication channels
available in the 618T, Frequencies
are immdicated in a direct reading digi-
tal readout and can be selected in 1 ke
increments throughout the 2.0-29.999
me range. Frequency selection is ac-
complished by rotating four knobs
until the desired frequency appears in
the window. A function selector and
RF sensitivity adjustment are included.

The 714E-1 and 7T14E-2 are similar

7i4E-3 Control Unir

Accessories . . . Control Units and Power Supplies

in construction but not mterchange-
able, Either can be used in a new
installation; however, only the 7I14E-2
replaces the 614C-2 Control Unit in
retrofit applications. The T14E-3 is
used with equipment operated in the
data or CW mode, The T14E-3 uses
a black edge-lighted panel with e
lamps, and the 714E-3B uses a gray
panel with blue lamps, Size: 535" W,
2-8/18" H, 6-9/32" D (14.6] em W,
631 em H, 1595 em D). Weighe:
Ilb, (045 kg).
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HETROFIT POWER SUPPLY — The
516H-1 15 a solid state power supply
to replace the 416W-1 in Collins
6185-1 retrofit installations, It can
be located on the same shockmount
that was used previously. A self-con-
tained blower assures adequate cool-
ing. Output is 400 v, 1500 cps for the
A18T=1 Transceiver, where it is used
to obtain the high voltage for the
power amplifier.

6I8T-3 and 49T-3/-34 Retrafit
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Specifications

| SIZE

| W H

i 618T-1 1014 754"
fransceiver 257 em 194 ¢cm
fBl18T-2 [ 10w" T5E"
(ransceiver [ 237 cm 194 cm
618T-3 _ 109" T
transceiver [ 257 cm 19.4 cm

FREQUENCY RANGE:
2.0-29.999 me,

NUMBER OF CHAMNNELS:
28,000,

METHOD OF FREQUENCY CHANGE]
Autopositioner®-type, remotely controlled
swilching mechanisms. Automatic reso-
nating power amplifier and antenna
matching circuits.

POWER SOURCE:

618T-1 and 516H-1 — 27.5 v de and
115 v, 400 cps, single phase,

618T-2 — 27.5 v de and 208 v, 400 cps,
3 phase. Note: 618T-2 is 208 v (208 v
line to line), 3 phase. wye connected with
grounded neutral,

018T-3 — 27.5 v deand 115 v, 40H) cps,
single phase.

POWER REQUIREMEMTS:
Receive — 180 watts, Transmit S5B —
800 watts, Transmit AM — 1050 watts.

FREQUENCY STABILITY!
0.8 part per million per month.

NOMINAL CHANNEL CHANGE TIME:
A18T — 8 seconds; 30 seconds, includ-
ing antenna uner.

AMBIENT TEMPERATURE RANGE:
—40° Cto 433" C with 30 minute oper-
afion at 4-70% C.

AMBIENT HUMIDITY RANGE:
Up to 95% relative humidity at 50° for
48 hours,

ALTITUDE RANGE:
Pressure equivalent of 30,000 feet.

TRANSMITTING
CHARACTERISTICS

RF POWER OUTPUT;
S58 — 400 watts PEP, AM — 100 watt
carrier.

RF OUTPUT IMPEDAMNCE:
32 ohms,

VEWR:

Transmitter shall provide specified power
output into 32 ohm load with SWR not
to exceed 1,3:1.

AUDIO INPUT IMPEDANCE:
100 ohms unbalanced; 600 ohms
balanced,

AUDIO FREQUENCY RESPONSE!

5 db peak-to-valley ratio from 300-
3000 cps.

DISTORTION

S5B — third order products down at

least 30 db. AM — less than 20% at
#5% modulation,

,—
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WEIGHT
D

22-3/16" 50,0 Ibs,
364 em 22,68 kg
22-3/16" 52.0 1bs,
56.4 cm 23.59 ke
22-3/16" 50,0 Ibs.
56.4 em 22.68 kg

RECEIVING

CHARACTERISTICS

SENSITIVITY:

S55B — 1 uv for a 10 db S+N/N ratio.

AM — 3 uv modulated 30% at 1000 cps
for a 6 db S4+N/N ratio.

SELECTIVITY ;

55B — 2.85 ke, 6 db down; 6.0 ke, 60
db down, AM — 5.5 ke, 6 db down;
14.0 ke, 60 db down.

AGC CHARACTERISTICS:

Maximum variation of sudio output is
6 db for signals from 10-100,000 uv,
Mo overload below 1 v signal input,

IF REJECTION:
80 db minimum.

AUDIO OUTPUT POWER:
100 mw into a 300 chm load.

AUDIO DISTORTION:
Less than 105,

AUDIO FREQUENCY RESPONSE!
3 db peask-to-valley ratio from 300-
I0N00 cps.

COMMUNICATION /COMPUTATION /CONTROL

Collins Radio Company, World Headguariers, Dallas, Texas
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