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SECTION 1

GENERAL
.1 SCOPE 13-4 INPUT IHPEDANCE: 50 ofm non-
ina
This instruction manual contains in-
formation necessary for the  in- 1.3.5 TUNING ACCURACY: 1.5:1 VSWR
stallation, operation, maintenance max, after
and the repair of the antenna cou- tuning
pler.
1-3.6 RF TUNE POWER REQUIREMENT:

1.2 DESCRIPTION

The coupler is remote controlled and
is designed to match antennas from
9 foot whips to 150 foot long wires
over a frequency range of 1.6 to 30
MHz. The coupler may be configured
to operate from either a 12 or a 28

- volt system by installation of the

appropriate motors and proper strap-
ping connections on the control
board. Designed for outside mount-
ing near the antenna, the coupler is
mounted in a fully gasketed water-
tight case.

1.3 SPECIFICATIONS

1.5.1 FREQUENCY RANGE: 1.6 - 30 MHz

L3.7 ANTENNA MATCHING CAPABILI-
[TES:
Whip, 9 ¥t 1.6 - 30 MHz
Whip, 16 Ft, 1.6 - 30 MHz
Whip, 23 Ft, 1.6 - 30 MHz
Whip, 35 Ft, 1.6 - 30 MHz
Longwire, 50 Ft. 1.6 - 30 MHz
Longwire,150 Ft, 1.6 - 30 MHz

505 PEMWER HANDLING CAPABILITY.

N

150 Watt Average

20 Watt Minimum
50 Watt Maximum
1.3.7 TUNE CYCLE: 30 seconds maxi-
mum {Includes

Home Time)
STATUS LINES:

Coupler Ready

Excess VSWR (Tune Fault) or
Excess Tuning Time Fault
Tune-In Proagress

SUPPLY VOLTAGE:
Group 001 - 11.9 to 14.5 VRC

1.3.8

1.3.9

Group 002 - 22.0 to 42.0 VDC

1.3.10 POWER REQUIREMENTS (MAXIMUM) .

4 Watts, Coupler Tuned
(Surveillance Disabled)

15 Watts, Coupler Tuned
{Surveillance Enabled)

40 Watts, Tuning (Average)

L-3-11 DIMENSIONS

Length 30.5 em (12 in.)
Width 24,2 cm (9.5 in)
Height 16.3 cm (6.4 in.)
- 19.8 om (7.8
in,} with shock

isglation kit
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WETGHT: 9.1 kg (20 1bs.)
TEMPERATURE:  -30°C to +65°C
VIBRATION:  MIL-STD-810C,

Method 514.2, Fig. 6, Curve

y (20 to 200 Hz) (with iso-
lators)
SHOCK:  MIL=-STD-810C, Method

516.2, Fiqure 2, Procedure
1, (with isolators)
HUMIDITY: 95%, 50°C for 48
hours

ENCLOSURE : MIL-STD-108E,
Table II, splash and rain

proof, proof, (sealed), de-
signed for exposed installa-
ticns.

EQUIPMENT SUPPLIED

EGUPLEH: ﬁ”TEHHﬁ} - Pu‘:l'rt Hum—
her 600233-800-XXX

MANUAL, OPERATION/MATNTENANCE
- Part Number 600216-823-001

CONNECTOR,  CONTROL - Part
Number 500274-606-004
CABLE CLAMP - Part Number

6002 74-606-001

SUCKET PINS, 20 - Part Number
600275-230-004 (ea.)

T00L, EXTRACTION, - Part Num-
ber 600045-701-001

LUNNECTOR,  RF TYPE N (UG-536
B/l - Part MNumber 600384-
EN&E-001

DAY SEAL Part Mumber

600033-115-001

1.5 OPTIONAL EQUIPMENT - .
NOT SUPPLIED

1.5.1

1.5.2

1.5.3

1.5.4

1.5.5

1.5.6

1.5.7

1.5-8

1.5.9

KIT,  SHOCK MOUNTING - Part
Number 600233-817-006
CABLE, CONTROL (SPECIFY

LENGTH) - Part Number 600069-
102-008

ANTENNA  WHIP, 9 FOOT - Part
Number 600015-398-002  (Use

with 1.5.4)

BUMPER MOUNT, MOBILE WHIP -
Part  Number 600020-398-001
(Use with 1.5.3)

ANTENNA, WHIP, 16 FOOT - Part
Number ~ 600015-398-001 (Use

with 1.5.4)

SPRING, BUMPER, HEAVY DUTY -
Part MNumber 600020-398-002
{Accessory for 1.5.4) (For 9
Foot Antenna)

ANTENNA, SELF-SUPPORT NG,
WHIP, 725 Foot - Part Number
600019-398-002

ANTENNA, WHIP, 23 FOOT - Part
Number 600019-398-001

MOUNT, LAYDOWN, WHIP, 23 FOOT
- Part HNumber 600019-398-003
{use with 1.5.8)

1.5-10 ANTENNA, WHIP, 35 FOOT - Part

Number 600018-398-001

1.5.11 MOUNT, BASE, SELF-SUPPORTING,

WHIF, 3% FOOT - Part Number
600018-398-007 {use with
1.5.10




1.5.17 MOUNT,  BASE,  FEEDTHROUGH,
WHIP, 35 FOOT - Part Number
5ﬂﬂﬂl§i393*ﬂﬂﬁ {use  with
1.5.1

1.5.13 KIT, ANTENNA, LONGWIRE, 150
FUU? - Part MNumber 600233-
817-007

1-5.14 KIT, SPARE  PARTS,  DEPUT,
COUPLER (12 VDC) - Part Num-
ber 600233-817-004

1.5-15 KIT,  SPARE  PARTS, DEPOT,
COUPLER (24 VDC) - Part Num-
ber 600233-817-005

1.5.16 CABLE, RF, RG-58A/U (SPECIFY
LENGTH) - Part Number 600016-
102-001

1.5.17 CABLE, RF, RG-213U (SPECIFY
LENGTH)Y - Part Number 600017-
102-001  (Cable recommended
for installations longer than
100 feet)

C?asL«f {o | (over

Goocry - L2g- ool
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1.5.18 CONNECTOR, RF, TYPE W (UG-21
p/l) - Part Number 600028-
606-001  (required with
1.5.17)

1.5.19 KIT, PC BOARD, SPARE (12 VIX)
- Part Number 600233-817-002

1.5.20 KIT, PC BOARD, SPARE (24 VIC)
- Part Number 600233-817-003

1.5.21 ANTENNA, MOBILE, 16 FT WHIP
- Part Number 600018-398-009
(Use with 1.5.22)

1.5.22 KIT, ANTENNA SIDE MOUNT -
Part MNumber 600233-817-008
(Use with 1,5,21)

1.5.23 MOUNT, BASE, FEEDTHROUGH -

Part Number  600021-398-001
(Use with 1.5.3 or 1.5.5)

1-3
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SECTION 2
INSTALLATION

2.1 GENERAL

Thiz section describes the installa-
tion procedure for the antenna cou=-
pler. Included within this section
are procedures for wunpacking, in-
spection and, if necessary, reship-

ping.

2.2 UNPACKING AND
INSPECTION

Unpack the antenna coupler taking
care not to damage the connectors or
insulator. Retain the carton and
packing materials until the contents
have heen inspected and checked
against the packing list, If there
15 & shortage or any evidence of
damage, do not attempt to use the
equipment. Contact the shipper and
file a shipment damage claim.

2.3 RBESHIPPING

[F it should become necessary to re-
turn the antenna coupler, a RM (Re-
turned Material} number must first
be ocbtained from the manufacturer.
This nunber must accompany the re-
turnped equipment. When the manu-
Tacturer receives the equipment,
arrangements will be made for ex-
pedicious repair or replacement,

Wher packing the coupler for reship-
ment, special attenmtion should be
Qiven td  providing  enough  packing
material around the connectors and
antenna insulator. Cardbgard oy
other suitable material  must be
placed around the unit to protect
ddainst damage.

2.4 INSTALLATION

Careful attention to the following
installation considerations will re-
sult in best coupler performance,
Figure 2.1 and 2,2 provide overall
coupler dimensions to aid in instal-
lation.

2+8.1 [INSTALLATION CONSTOERATIONS

1} Antenna Site Location: For op-
timum characteristics and safe-
ty, the antenna should be mount-
ed high enough to clear any sur-
rounding obstructions, The an-
tenna should also be Tocated as
far as possible from nearby ob-
Jects such as  power Tlines,
buildings, etc. Typical instal-
lations cam be seen in Figures
2.3, 2.4, 2.5, and 2.6.

?) Adequate Ground: Provide the
best possible RF ground for the
radio  and the coupler. lUse a
tlat copper strap, 1 1inch wide
or #6 qauge or larger wire and
connect it to the ground termi-
nal at the rear of the transmit-
ter and caoupler, Leads to the
ground system should be as short
a5 possible,

3} Cable Length: Provide maximum
separation between the coupler
output and the radio and its as-
sociated wiring. The coupler
may be mounted up to 200 feet
from the radic  when RG-2130
cable 15 used, For runs under
100 feet, RG-58 cable can be
used, lUse the UG-536 BfU RF
connector  (provided) with the
Ri-58 cable and a UG-21 /YU con-

Ik
[
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6)

nector {accessory, not provided)
with the RG-213U cable,

Antenna Lead-In: The Tead-in
from the antenna coupler to the
antenna must be insulated for at
feast 10 kV potential. The
lead-in should not run parallel
to metal objects which are bond-
ed to the system ground. The
tuner should he as close to the

antenna as possible and
never further away than 3 feet,
as this will decrease antenna
efficiency.

Antenna Compatability: The cou-
pler can be used with 9, 16, 23

or 35 foot whip antennas, as
shipped from the factory with no
change, However, if a 50 to 150
foot Tongwire antenna is used,
it will be necessary to cut the
strap inside the coupler that is
across the two 100 pF capaci-
tors,

Low Level Modulation:  Linear
amplifiers with low Jlevel modu-
lation wili oscillate if the RF
power output is radiated or con-
ducted 1nto the lTow level sta-
ges. Eyidence of this situation
is erratic or  excessive power
output.  This is caused by the
coupler and the antenna being
too close to the transmitter
and/or inadequate RF grounds.

Coupler Mounting:  The coupler
can be bolted to mounts at the
Dase of the antenna in any posi-
tion with four #10 bolts. Make
sure that the ground strap going
to the arocunding lug of the rou-
pler 15 adequate and secure. IF
{he coupier is to be subjected
to severe  shock  and vibration,
it must  be mounted on the op-
tignal shock  mounting plate,
rigure Z2.2. The optional isola-
Tors suppiies are Tall attitude’

type, that is the coupler may he
mounted in any plane although it
is recommended that the horizon-
tal position be used if possi-
ble, as shown in Figure 2.2.

8) Post Installation: After all
connections are made to the cou-
pler, completely tape both of
the plugs with coax sealant that
is supplied. The application
procedure is to roll off approx-
imately 6 inches of plastic
tape, remove the backing, wrap
starting at the cable outer cov-
ering and work toward the fit-
ting with 1/2 tape width over-
lap. After wrapping, gently
knead to form a smooth surface
and to force out any air.

2-4.7 REMOTE CONTROL CABLE
FABRICATION

The following material
and supplied for
control cable:

is required
fabricating the

1) Connector, Assembly (P2) - 1
each

2} Pins, P2 - 20 each

3) Tool, Extractor - 1 each

2.4.2.1 The foliowing material is
required but not supplied for fabri-
cating the control cable:

1) Solder

2} Cable, 12 conductor, #18 AWG,
shielded and jacketed {optional
item 1.5.2}

3} Wire, insulated, 2 1/2 inches
long, #18 AWG

4} Vinyl Tape

51 RTV Sealant

2.4,2.2 Tt is recommended that the

contral cablie for the coupler be
purchased from the manufacturer.
However, & <shielded PVD  jacketed

cable with af least 17 #18 AWG wires
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WHIP ANTENNA

COUPLER

6" METAL STRAP
TO GROUND AND RADIALS

Figure 2.3

GROUND
ROD

RADIALS AS LONG AS
ANTENNA AND AS MANY
AS POSSIBLE

Typicel Whip Antenna Installation
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TRANSCEIVER
W/SHOCK MOUNT

Q00 GROUNDS

ANTENNA COUPLER
W/SHOCK MOURNT

MOBILE ANTENNA

MAXIMUM LENGTH
46 CM (18 INCHES)

. Figure 2.5 Typical Vehicle [nstailation
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SOLDER ALL JOINTS

—— — —
— —

-

BOND WATER TANK
TO COPPER STRAP

— i i

6" COPPER STRAP

— =—BOND FUEL TANK
TO COPPER STRAP

6 INCH COPPER STRAPS SHOULD
BE LAID IN THE BILGE. 3 EQUALLY
SPACED IN PARALLEL THE
LENGTH OF THE BOAT WITH 4
CROSS STRAPS SOLDERED AT
EACH POINT OF INTERSECTION.

BOND ENGINES TO COPPER STRAP

Filgure £.8 Typical Ground/Counterpoise Installation




can  be substituted. Use Table 2.1

to fabricate the cable.

1) Strip approximately 1 1/8 inch
of the vinyl jacket off of the
control cable, Figure 2.7.

A} s

M CABLE JACKET  CABLE GHIELD  WSHIELD GROUND WIRE

-Figure 2.7 Cable End Preparation

2) Cut back the shield until there
is just enough left to solder a
2 inch #18 AWG wire to the
braid.

3} The socket pins can then be at-
tached by stripping about 3/16
inch of insulation off of the
end of each wire. Place the
stripped end into the back of
the socket pin, securing the
wire by bending the ears on each
pin with pliers. Then, solder
gach wire to its pin (Figure
2.8).

4) Push each pin into the plug body
until it snaps into place. Push
the extra pins into the unused
positions of the connector ac-
cording to Table 2.1.

BEND EARE OVER
Ot INSULATION
AFTER S0LDEA

BEMND EARS OVER
BEFOAF ROLOER

Figure 2.5 Socket Pin Preparation

NOTE

Do not push the wire into
the barrel of the pin or
let the solder flow too
far into the barrel as
this will prevent the
mating pin in Connector
J2, from entering the
barrel.

5} With the vinyl tape, wrap behind
the connector for about 3-4
inches. Before installing the
plug clamp and back shell, fill
the body of the plug and the
shell with RTV sealant (Figure
2.9). Secure the shell and
clamp and wipe the excess RTV
off of the plug body.

| NOTE

To remove the wire and
the pin from the con-
nector, use the ex-
traction tool provided
in the kit. Insert the
tool into the front of
the connector and push
the barrel over the
pin  and push the
plunger in. The tool
and the pin will be
ejected from the con-
nector.

25 POWER
REQUIREMENTS

The antenna coupler is manufactured
to operate in two wvoltage ranges.
Group 001 coupler can operate from
11.9 to 14.5V and Group 002 coupler
can operate from 22 to 42 VDC. To
change from one group to another re-
quires that the DC motors be changed
and some strapping be performed on
the control PC board.

i
]
[te]



COUPLER

PIN #

16 PIN
CONNECTO

2-10

)

Coupler
Control Plug, P2

FUNCTION

Reflected Power
Ground (Braid)
Forward Power
Ground

12 or 28 VDC
Tune Initiate
Fault

N/C

12 or 28 VOC
Ready
Surveillance Enable
N/C

12 or 28 VDC
Tune in Progress
N/C

Key Enable
Ground

Gy ound

TABLE 2.1

COUPLER CONTROL CABLE

PIN #

TRANSCEIVER
N/C or
CONTROL BOX

K 37 PIN
CONNECTOR

Control Plug
From Transceiver
or Control Box
(Strap k 8 C to W)

vV
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Figure 2,9 Control Cable Connector Sealing

2.6 TESTS AFTER
INSTALLATION

2-6-1 ANTENNA CONSIDERATIONS

The input impedance of an antenna is
influenced by many factors, such as
earth conductivity, height above
ground, effects of nearby conductors
and dielectrics, and antenna length.

The antenna coupler contains two
parallel connected 100 pf ceramic
transmitting capacitors which are
mounted on the rear support plate of
the roller inductor. These capaci-
tors, designated (1 and C2, may be
connected in series with the output
lead to the antenna and will effec-
tively reduce the maximum value of
series capacitance that is required
to tune certain antennas.

2.6-2 INSTALLATION CHECKS

1) Whip Antennas: The  coupler
will tune whip antennas without
the need for series capacitors
Cl1 and (2. These capacitors
should be shorted by a small
piece of buss wire soldered
across the capacitors,

|NOTE |

The coupler as shipped
from the  factory is
connected for  whip an-

tenna operation (that
is with the capacitors
short circuited).

?2) Longwire Antennas: Depending on
the Tength and mounting config-
uration of longwire antennas,
the insertion of C1 and (2 will
normal ly be required. The small
jumper wire across Cl1 and C2
need only be cut or vremoved to
insert the capacitors 1in series
with the output lead.

3) It is recommended that tuning be
checked on the desired frequen-
cies to ensure whether or not C1
and C2 are required for a given
antenna.

2-6.3 TESTS

A

'NOTE |

[t is assumed that the
coupler control will
come from its compan-
ion  transceiver or
another 125 watt
transmitter with an
external control head.

When the system installation is com-
plete, perform the following tests:

1) Connect a watimeter and a 50
ohm, 100 watt dummy load to the
transceiver RF output,
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2} Turn on the transceiver. The
FAULT light should be illumina-
ted (steady, non blinking).

3) Place the MODE switch on the
transceiver in the AME or AM
position. Key the microphone,
and check forward power on sey-
eral frequencies. The AME power
output should be approximately
3h watts,

4) Press the TUNE button. The NOT
TUNED light should be illumina-
ted and the power output should
be about 35 watts. Wait approx-
imately 30 seconds. The trans-
ceiver should return to the re-
ceive mode and the FAULT light
should start blinking.

5) Remove the dummy load and con-
nect the wattmeter between the
transceiver RF output and the RF
input to the antenna coupler.
Depress the TUNE button. The
reflected power on the wattmeter
should be less than 10 watts and
the panel meter should indicate
a reading on both FWD and RFL
switch positions. The reflected
power indicated on the wattmeter
should change and finally drop
to near zero., At this time, the
READY Tight should be i1lumina-
tad,

6} With the MODE switch in the AME
position, key the transmitter.

2-12

Check  forward and reflected
power to determine VSWR.

7) Check transceiver/coupler opera-
tion on all desired frequencies
and note the reflected power.

2.6-4  DESICCANT INSPECTION

The coupler is protected from humid-
ity by a rechargeable/replaceable
desiccant cartridge. The cartridge
has a humidity indicator Tlocated on
the exposed side. The indicator
should be inspected at least once
every six months or, more often dur-
ing adverse weather or humidity con-
ditions.

When the center dot of the indicator
turns from blue to pink, the desic-
cant cartridge must be replaced or
recharged. Proceed as follows to
recharge the desiccant:

a) Remove the cartridge from the
antenna coupler.

b) Place the desiccant cartridge
into an oven.

c} Heat at 300°F (149°C) for two or
three hours or, until the indi-
cator returns to its normal blue
color.

d) After cooling, replace the des-
iccant cartridge. Ensure that
the cartridge is securely tight-
ened.
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SECTION 3
OPERATION

3.1 GENERAL

This section contains information
and instructions required for proper
operation of the antenna coupler
when used with its companion trans-
ceiver. Refer to the transceiver's
technical manual for a complete
technical description of coupler's
operation with the transceiver.

3.2 OPERATING
CONTROLS

The following controls and indica-
tors are located on the front panel
of the companion transcefiver:

3.72.1 JUNE: Depressing this button
initiates a tuning cycle. A momen-
tary depression of this button is
the only action required.

3.2.7 FAULT: This light is i1lumi-
nated for the following conditions:

1) When the transceiver 1is initi-
ally turned on, a steady, non-
blinking light comes on.

Z2) When the time delay runs out
{approxzimately 30 seconds after
initiation of a tune command)
the Tight will blink.

3} Anytime the VSWR exceeds 2:1,
except during a tuning cycle,
the Tight will blink.

5.2.3 NOT TUNED: This light is il-
luminated only during a tuning
cycle.

3.2.4 READY: This light is illumi-
nated after a tuning cycle has been
completed and the coupler has tuned
to a VSWR less than 2:1.

5.2.5 TX POWER SWITCH

1) FWD: Indicates relative forward
RF power at the input to the an-
tenna coupler.

2) RFL: Indicates relative ve-
flected RF power at the input to
the antenna coupler. A null or
low reading when transmitting
indicates that the antenna is
corvectly matched to the trans-
ceiver,

3.3 GENERAL OPERATING
PROCEDURES

Refer to the transceiver technical
manual for all operating procedures.



SECTION 4
THEORY OF OPERATION

4.1 GENERAL

The automatic antenna coupler is de-
signed to be wused with the 100-150
watt class of transmitters or trans-
cejvers having a standard 50 ohm
output impedance. The operation of
the coupler is completely automatic
and includes all network tuning,
control, and monitoring functions.

4.2 SUBASSEMBLIES

The antenna coupler consists of sev-
eral assemblies as described below
and shown in Figure 4.1,

4.72.1 ENCLOSURE (1AL): The en-
closure provides a watertight, pro-
tective environment for housing the
coupler.

4.7.7 INTERFACE  CONMNECTOR ASSEMBLY
{1ALAL ) The interface connector

assembly provides DC power and con-
trol line interconnections between
the external control cable and coup-
ler circuitry. A miniature slide
switch for epabling the surveillance
tuning feature is a part of this as-
sembly.

4.2.5 ANTENMA  INSULATOR  ASSEMBLY
{1ALAZ }: The antenna insulator as-
sembly provides a mechanical and
electrical connection between the
coupler and antenna.

G.2.4  CHASSIS ASSEMBLY (1AZ2):  The
chassis assembly provides the re-
quired mounting surfaces for the
other electrical and mechanical as-
samblies,

4.2.5 CONTROL BOARD (1AZA1):  The
control  board contains all of the

active coupler logic circuits, servo
amplifiers, and the related power
supply elements.

4.2.6 DETECTOR  ASSEMBLY (1A242):

The detector assembly contains the
phase discriminator, magnitude dis-
criminator, and forward and reflec-
ted power detectors,

4.2.7 ATTENUATOR ASSEMBLY (1A2A3):
The attenuator assembly provides a
series 3 dB pad and switching relay
to limit impedance variations during
the tuning cycle.

4.2.8. VARIABLE CAPACITOR (1AZ2A4):
The variable capacitor assembly con-
sists of the vacuum variable capaci-
tor, its support and mounting brac-
kets, 1imit switches, switch actua-
tor, and associated hardware.

4.7.9 MOTOR/INDUCTOR ASSEMBLY
(1A245):  The motor/inductor assem-
bly consists of the roller inductor
and its limit switches, drive mo-
tors, associated belts, pulleys and
idlers and the mounting surface for
€1, C2, and LZ.

4.3 TUNING NETWORK

The antenna tuning network consists
of a series C, shunt L configuration
with an auxilliary capacitor which
may be inserted in series with the
antenna under certain conditions, A&
block diagram of the antenna zoupler
is shown in Figure 4.2,
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{1, the series element, is a 12-500
pf vacuum variable capacitor, while
L1, the shunt element, is a 0.1-50
uH variable inductor. The variable
inductor has two tracking roller
contacts to prevent possible self-
resonances. (2 and £3 are parallel
connected 100 pf ceramic transmit-
ting capacitors that may be hard-
wired 1in series with the antenna
when using longwire type antennas.
Fixed inductor L2 is a small 0.7 uH
coil in series with C1 and has the
effect of making the value of Cl
"Took" much larger at resonance. A
4:1 impedance matching transformer,
T1, is used at the input of the net-
work to provide a wider tuning range
with the given values of L and C.

4.4 NETWORK CONTROL

The coupler's variable tuning ele-
ments are adjusted by two separate
servo systems in accordance with the
signal outputs from the detector
assembly. The phase discriminator
output controls the capacitor servo
system and the magnitude discrimina-
tor output controls the inductor
servo system. A power detector is
used for metering forward and re-
flected power samples.

During the tuning cycle, a 3 dB at-
tenuator 1s switched in  serjes with
the RF 1nput to Timit impedance var-
iations,

45 DETECTOR ASSEMBLY
4.5.1  GENERAL

The detector board (Figure 4.3 and
4,41 [1AZAZ) contains the phase ()
giscriminator, maagnitude or [R) dis-
criminator, and forward and reflect-
ad power detectors.

When the antenna has been properly
tuned or matched by the reactive
elements in the antenna coupler, the
coupler will present a purely resis-
tive 50 ohm load to the transmitter.
If the antenna 1is not properly
tuned, the impedance at this point
may be something other than 50 ohms
and either inductive or capacitive,
The circuits on the detector board
sense these conditions and direct
the coupler's tunable elements to
achieve a proper match.

14.5.2 PHASE () DISCRIMINATOR

The function of the phase (¢) dis-
criminator 1is to sense the reactive
component and to provide a propor-
tional DC output to the servo system
that will drive the variable capaci-
tor such that the condition is cor-
rected.

The discriminator circuit dis con-
structed such that the antenna cur-
rent induces a voltage in transfor-
mer Tl.  The combination of C2 and
R3 forms a divider which produces a
reference voltage at the junction of
R4 and R5 which is 90° out of phase
with the Tine voltage. The combin~
ation of hot carrier diodes CR1 and
CRZ, along with R2, serve to limit
the amplitude of this reference
voltage which would change with pow-
er and frequency. The vector sum of
the reference voltage and the in-
duced voltage in T1 are detected by
CR3 and CR4, filtered by C3 and C4
respectively, and summed 1in poten-
tiometer R1., Rl is adjusted such
that the circuit is perfectly sym-
metrical.

When adjusted properly, the phase
discriminator output on pins 5 and 6
will be at a null {zero volts) when
the antenna impedance presents a
purely resistive load, as in a tuned
condition. If the lopad is capaci-
tive, a positive output results and




causes the servo system to drive the
vacuum  capacitor toward maximum
capacitance. If the load is induc-
tive, the output is negative and the
vacuum capacitor 1is driven toward
minimum capacitance.

4.5.3 MAGNITUDE (R) DISCRIMINATOR

The function of the magnitude (R)
discriminator is to sense the resis-
tive component of the line impedance
and to provide a proportional OC
output to the servo system that will
drive  the
achieve a resistive component of 50
ohms.

The discriminator circuit is con-
structed such that the antenna cur-
rent induces a voltage in transfor-
mer T2.  The combination of C1 and
C6 form a divider which produces a
voltage sample in phase with, and
proportional to, the Tline voltage.
L1 s provided for frequency com-
pensation. This voltage is detected
by CR5, peak filtered by CB, and
will produce a positive voltage
across R11  at the output., L2 s
used strictly as a DC return path to
ground.

When the load impedance is 50 ohms
resistive, the voltage across T2 is
twice the amplitude and 180° out of
phase with the voltage sample pro-
duced by divider C1 and C6, The
vector sum of the outputs from T?
and divider C1/C6 is detected by
CR7, filtered by C9, and appears as
a negative voltage across R1Z.
Thus, when the line 1impedance is &0
ohms resistive, the positive voltage
across R11 and  the negative voltage
across R12 are equal and opposite
and the magnitude discriminator out-
put on pins 1l and 12 will be at a
null  {(zerc volts), as in a tuned
condition.

variable inductor to

T

[f the lToad impedance is higher than
50 ohms, a Jlower antenna current
will result causing a lower voltage
across T2 and less negative voltage
across R12. The output from the
discriminator will then be positive
and cause the servo system to drive
the variable inductor toward minimum
inductance.

If the Toad impedance is less than
50 ohms, a higher antenna current
will result causing a higher voltage
across T2 and more negative voltage
across R12. The output from the
discriminator will go negative and
cause the servo system to drive the
variable inductor toward maximum in-
ductance.

4.5.4 FORWARD AND REFLECTED POWER
DETECTOR

The function of the power detector
is to provide voltage samples of
forward and reflected power for met-
ering purposes and for use with the
VSWR comparator on the control
board.

As with the (R) discriminator, the
power detector is constructed such
that the antenna current induces a
voltage in transformer T3. The com-
bination of C2 and C12 forms a divi-
der which produces a voltage sample
in phase with and proportional to
the line wvoltage. The voltage
across C1Z is in phase and equal in
magnitude at 50 + jO (the tune
point) to the voltage developed at
pin 1 of T3, These voltages, added
vectoriaily, are rectified by CRS,
peak filtered by C13, and appear as
a positive OC wvoltage proportional
to the forward power on pins 17 and
18.

The voitage across C12 s 180° out
of phase with, and equa’ in magni-
tude to, the voltage developed at
pin 2 of T3. These voltages are

4-5
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Figure 4.3 Detector Board Component Location

DETECTOR BOARD

SYMBOL
Cl, C2
cr

3 thru €5
8, C1t, c13
6, £12

14

CR1, Che

L1
Lz

Rl

Rz

R3

R4, RS, RO,
R1E

RE, R7, EIO,
R13, RL4

RE

R1&, RE7
R1L, #lZ

Ty, 12, T2

DESCRIPTION

PART NUMBER ]

Lapacitor, variable, .8 - B.5 pf
Capacitor, 5.4 pf
Capacitor, .01 uf, 50V

Capacitor, 180 pf
Capacitor, 47 pf

Mode, HP 200

Cafl, .33 uH
Coil, 1000 uH

Resistor, variabie, 10K
Resistor, 100, 174§, 5%
Resistor, 470, 1/2W, 5%
Resistor, 24, 1/2W, 5%

Resistor, 4.7K, 1/4W, 5%
Resistor , 47, 1/2W, 5%

Resistar, 2.4K, 1/4W, 5%
Resistor, M0k, 174W, 5%

Detector , toriod

GO0058-217-001
BO0269-114-006
BO0272-314-002

618003-306-501
67093 -306-501

BOO11S-410-001

BO0125-376-001
£00034 - 376001

£O0063-360-010
E10004-341-075
£ATO0M - 341205
E24094-341-205

EATON4- 341075
EAT094-341-205
£24014-341-075
E10024-341-001

B0 38-512-001
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added vectorially, and because they
are 180° out of phase at 50 + jO,
will cause a proportional phase
shift or change in magnitude and be
detected by CR6 as a reflected power
voltage. This voltage is peak fil-
tered by C10 and appears as a posi-
tive DC voltage on pins 15 and 16.

46 CONTROL BOARD
ASSEMBLY

4.6.1 GENERAL

The control board (Figures 4.5, 4.6
and 4.7) (1A2A1) contains all of the
active coupler logic circuits, servo
amplifiers, and the related power
supply elements.  1A2Q1, the series
regulator for the power supply, is
mounted external to the PC board to
provide for heat dissipation re-
quirements.

4.6.2 POWER SUPPLY

The BC input power originates from
the companion transmitter/trans-
ceiver and is supplied to the coup-
ler through the same multiconductor
cable used for the control  func-
tions. From the connector board, DC
power enters the control board
through a 26 connector ribbon cable
on connector P2, pins 23 through 26.

Because the coupler may be required
to operate over a wide range of DC
input voltages, the wunit has been
designed for the two voitage groups
shown in Table 4.1.

Group | Voltage Range |[Connections

001 f11.9 to 14.5 vODC
002 [22.0 to 42.0 vDC

El to E2
EZ2 to E3

TABLE 4.1
VOLTAGE GROUPS

TTT

Configuration of a particular group
requires the installation of the ap-
propriate motors and proper strap-
ping connections on the control
board.

When operating with the Group 001
configuration, the primary power is
applied directly to the servo drive
system, attenuator relay, and the
input to the +8V logic supply requ-
lator, U2l1. The servo operating
voltage is designated V...

When operating with the Group 002
configuration, because of 1its wider
range of input voltage, an on board
20 volt regulator is used for the
Vee supply.  CR22 and CR23, R66 and
n%?, and (31 comprise a constant
current source for zener diode CR24,
CR24 establishes a 20V reference
voltage through (32 to the base of
the chassis mounted series regulator
transistor, 1A201. The regulated
output from the collector of 1A2Q1
is applied, as was the primary power
in Group 001, to the servo drive
system, attenuator relay, and the
input of U21.

The negative 5 VOC supply is obtain-
ed from a DC-DC converter and is
used for powering the servo pream-
plifiers, comparators, and servo os-
cillator. IC timer U19 serves as a
free running relaxation oscillator
whose frequency is determined by R1,
R2, and C1. The output of U19, a
square wave having an amplitude of
approximately 6 volts and a fre-
quency of 125 kHz, is connected to a
nretwork consisting of (2, €3 and
CR4. Series capacitor C2 causes the
pulsed output to Tlose its ground
reference before being rectified by
CR3 and CR4, and filtered by C3 (the
-5 VOC supply is enabled only when
RF power is present. This is to in-
sure that no noise is radiated dur-
ing receive conditions).
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A1 power supply voltages are ref-
erenced to chassis ground and can be
checked at test points on the PC
board as shown in Table 4.2,

TEST POINT | GROUP VOLTAGE
P4 001 12.9-14.5 0C
002 20.0 DC +5%
5 +8 0C
TPY -5 0C
TABLE 4.2
POWER SUPPLY VOLTAGES AND TEST
POINTS

4.6.5 SERVO PREAMPLIFIER

Control information for the variable
capacitor servo originates in the
phase discriminator. This control
signal enters the control board on
Pl - pins 5 and 6 and is applied to
the non-inverting (+) input of dif-
ferential amplifier USA. The in-
verting (-} input of U5A is connect-
ed to ground through a 2.4K resistor
located on the detector board. In
this manner, both inputs of USA will
be subject to the same amount of
stray hum or noise pickup. Since
U5A can respond only to differences
between its two inputs, this  un-
wanted noise will not be amplified.

Inductors L3 and L4, and capacitors
C8 and C9 serve to remove any RF on
the input Tines to USA.

The voltage gain of USA s basically
determined by the ratio of R28 to
RZ25; therefore, the voltage gain of
the preamplifier is 20. C7 and R24
comprise a damping network while C10
15 used to insure that any AC on the
preamp input is not amplified.

The control signal at the non-inyer-
ting input of UBA can be positive or

Mackay:

negative as a function of the dis-
criminator output. The output of
USA is applied through RZ29 to the
inverting input of USC.,  Since R29
and R30 are equal in value, USC has
unity gain; therefore, the voltage
outputs from USA and USC will be
equal but of opposite polarity. The
outputs from USA and U5C are also
connected to the inverting inputs of
comparators USB and U5D.

The servo oscillator, made up of
Ul2A, U128, and associated compon-
ents, produces a triangular shaped
waveform having a frequency of about
300 Hz.  This signal is applied to
the non-inverting inputs of compara-
tors USE and USD.  Whenever the er-
ror signal at the inverting input of

USB or USD exceeds the voltage at

the non-inverting input, a low logic
level is produced at the respective
comparator's output.

A low logic level will be produced
only during the period of time that
the error signal exceeds the triang-
ular signal. In this way, the ana-
log error signal is converted into
a time modulated signal whose pulse
width is  directly proportional
to the error signal. Depending on
the polarity of the error signal,
this wvariable pulse width signal
will be present on the output of
either USE or USD. With no error
signal, both outputs from USB and
UsD will be high. R32/CRI1 and
R33/CR12 serve to remove the nega-
tive voltage swing from the compara-
tor's output to prevent damage to
the inputs of the following CMOS
IC's. Because -5 VDC is wused in
these circuits, they are operational
only when RF power is present,

Signal input to the servo preamp for
the variable inductor criginates in
the magnitude discriminator. Its
operation s didentical to that of
the variable capacitor servo preamp

1-13
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with the exception of the RC damping
network and a lower volitage gain.

f4.6.4  SERVOD CONTROL LOGIC

The servo control legic is used to
force the servo amplifiers to drive
the tuning elements in a particular
direction in response to a homing or
forcing signal, to disrupt the drive
when the elements are at their Tim-
its, and to remove drive entirely in
response to the limits or to the
servo enable/disable signal.  Under
tuning conditions, the control logic
routes the output signals from the
preamplifier/comparators to the ser-
vo amplifiers.

The control logic for the capacitor
servo is comprised of IC's U2A/C and
U6. When a homing signal is receiv-
ed, the output of U6C is forced high
while the output of U2C 1is forced
Tow. Consequently, the output of
UBB will be high and, assuming the
servos are enabled and the capacitor
is not at its maximum limit, the
output of UBA will be low. These
signals, applied to the C servo am-
plifier, will drive the capacitor
toward its home position.

The control logic for the inductor
servo is comprised of IC's U2R, U3,
and U4, it is important to note
that a homing and forcing function
cannot  occur simultaneously, By
following the logic paths, it can be
seen that when homing, the output
from U3A  is Tow while the output
from U3B 1s high. Consequently, the
output of U4B will be high and, as-
suming the servos are enabled and
the inductor s not at  its minimum
1imit, the output of U4B will be
Tow.  These signals, applied to the
L oservo amplifier, will drive the
inductor toward its home position,
When & forcing signal is applied,
the output states of U4A and U4B are
reversed and the inductor will be

4-14

driven in the opposite direction,
toward maximum inductance. Under
tuning conditions, as with the capa-
citor servo logic, the output sig-
nals from the preamplifier/compara-
tors are routed unchanged to the L
servo amplifier.

4.6.5 SERVO AMPLIFIER (MOTOR
DRIVER)

The capacitor servo amplifier con-
sists of two complementary power
transistor pairs, Q14/Q15 and Q17/
Q19, that control the motor for the
vacuum variable capacitor. (13/0Q16
and Q18/Q20 combine with the power
transistors to form a darlington
configuration. Q11 and Q12 trans-
late the +8 volt CMOS Tlogic levels
up to Vee for driving Q13/Q16 and
Q18/Q20 respectively,

The two complementary transistor
pairs form a bridge type circuit
with the motor connected across the
emitter junctions of Q14/Ql5 and
Q17/Q19.  With no positioning sig-
nal, the bases of Q11 and Q12 are
supplied with high logic levels
through R34 and R35 respectively.
With Q11 and Q12 turned on, no drive
signals are applied to the bridge
circuit and no voltage will appear
across the motor.

Assuming Q11 is turned off and N1z
is turned on, then the bases of
Q13/Ql6  will be near V.. potential
and the bases of Q17/0I9 will be
near ground potential.,  This will
bias on power transistors (14 and
Q19 and bias off Q15 and Ql7.  The
servo motor will then turn 1in the
direction that runs the capaciter
toward its home position of maximum
capacitance.  When Q11 is turned on
and (12 is turned off, the situation
15 reversed and the motor will run
in the opposite direction,




During normal operation, the bases
of Q11 and Q12 will often have time
modulatad drive voltages applied to
them.  The pulse width will control
the speed, since the motor will in-
tegrate the pulses across it into an
average voltage. By employing this
type of servo, maximum motor effi-
ciency and proportional control are
maintained, aven at low error volt-
age levels.

Operation of the servo amplifier for
the variable inductor dis identical
to that of the capacitor servo just
described.

4.b.b %ER ON RESET PULSE GENERA-

Upon an initial application of pow-
er, capacitor Cl6 charges through
resistor R50. During this time, the
outputs of UZ0D and UISB are high
and are used to reset flip-flops
ui3, UL7, and U18. After approxi-
mately 400 ms, the voltage across
C16 becomes high enough to cause the
outputs of U200 and U158 to go low,
thus terminating the reset pulse,
Diode CR20 is used for fast recov-
ery in the event of a momentary pow-
er disruption.

4.6.7 TUNE INITIATE

A tuning cycle is dnitiated by a
closure to ground originating at the
compatibie transmitter/transceiver.
A short, positive going pulse is
generated on the control board that
resets the fault circuitry and 30
second timer, oplaces the sequencer
in the homing mode, switches in the
3 dB attenuatar, and lights the tune
Tight

lmizially, pin 9 of Ul5 is low and

pin 4 is high. When momentary
graund 1s placed on P2, pins 21 and
22, pin 9 of U1SC immediately goes

high, resulting ina low level at

BUUY Mackay

its output on pin 10. At the same
time, C15 is discharged to ground
through R49. As scon as the voltage
across (15 has decreased below the
logic 1 threshold, the output of
UI5C returns to its high state. The
duration of  this negative going
pulse is determined by the RC time
constant of R49 and C15, which is 10
ms. This "tune" pulse is inverted
by U20E to become a positive going
pulse.

During the 10 ms that the tune pulse
is high, transistor Q33 is biased on
and allows the timer capacitor, Cl17,
to discharge through R52 to ground.
With flip-flop U18A now set, C17 re-
charges through RS3. If the coupler
tunes successfully within the 30
seconds allowed, the ready line go-
ing high will reset U1BA and allow
€17 to quickly discharge through
CR27 to ground. Should no ready
signal appear, (17 will eventually
be charged enough to force the out-
put of UZ20F Tlow, signifying a time
out fault.

Pin 13 of ULSD will go low only if a
VSWR fault occurs. Thus, the output
of U150 going high will indicate a
general fault condition for either a
time out or YSWR fault. This high
level on the output of U150 enables
the free running oscillator, con-
sisting of Ul6C and U160, RS54, C18
and C19, and causes the fault light
to blink, indicating a true fault
condition.

At the same time that UIBA 1is set,
both inputs to U9B are low causing
its output to be high, This, in
turn, biases on  transistor pair
023/024 and causes the tune light to
Tight, Should a fault occur, pin 6
of U9B goes high and the tune light
will extinguish.

£
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L.b.&  ELEMENTS HOME LOGIC

dpon receiving a positive tune
pulse, fiip-flop U174 is set, re-
sulting in  its Q output going low.
This homing instruction, which may
be checked on TP6, is used in the
servo  control logic to steer the
tuning elements toward their home
positions of maximum capacitance and
mimimum inductance.  When the ele-
ments are home, their Timit switches
make a closure to ground which is
applied to the inputs of U9A causing
its output to go high. This high
tevel passes through UBA and resets
UL7A, thereby terminating the homing
function.  UBA is also used to pass
the power on reset pulse to ensure
the correct state of Ul7A at initial
turn on.

4.6.9 FORCE LOGIC

The conditions required to generate
the force function will normally oc-
cur only during an initial tuning
operation in the low frequency
range. When the elements are at
their home positions, the mismatch
appears as such a high impedance
load that very Tittle line current
is produced., Therefore, insuffi-
cient voltage is induced in the tor-
vidal transformers of the discrimi-
nators and no output results., To
correct this condition, the variable
Inductor s forced to run toward
maximum inductance until the 1line
impedance changes enough to provide
an output from the phase discrimina-
tor or until the VSWR falls below
its 2:1 threshold. At this point,
the capacitor and inductor will be
actively driven from the discrimina-
tor outputs and normal tuning will
be completead,

The actual circuit operation  of the
force function te as follows:

At the same time that Ul7A is reset
by the elements at home signal, U17B
is set, making its Q output on pin
12 Tow. Assuming that the VSWR is
above 2:1, the output of the phase
discriminator is not indicative of
an inductive reactance, and the ca-
pacitor is at its home position, all
four inputs of UIDA will be low.
The output of ULOA will be high and
is  inverted by U20A to result ina
Tow level.  This force instruction,
which may be checked on TP7, is used
in the servo control logic to force
the variable inductor to run toward
maximum inductance. As previously
mentioned, when the capacitor moves
off its 1imit switch or the VSWR
goes below 2:1, the appropriate in-
put of UlOA goes high and the force
instruction is terminated. Because
there is a small time delay before
the capacitor actually leaves its
Timit switch, an output from the ca-
pacitor drive-to-minimum  control
logic is also applied to the input
of ULOA to disrupt the forcing func-
tion. By gradually removing the
forcing of the inductor as the phas-
ing goes inductive, smoother, less
violent movement is achieved.  When
the coupler has successfully tuned,
Ul78 is reset by a low to high
transition of the ready line applied
to its clock input on pin 11.

4.6.10 RF POWER STATUS

This circuit monitors both the for-
ward and reflected power levels, as
sampled in the detector module, and
provides four outputs: two metering
outputs and two logic outputs.  U7D
and U7C buffer the forward and re-
flected power samples respectively
for the metering lines.

Tne forward and reflected power ley-
eis are compared in U7B. The values
of R44 and R45 have been chosen such
that Y5WR JTevels less than 2:1 will
produce @ high logic level  at the




cutput of U78 called WSHWR <2:1 (+).
This tevel may be checked at TPL.

The RF present (+) threshold is
established by the reference voltage
from divider R42 and R43 at the in-
verting input of comparator U7A.
U7A compares the forward power out-
put of U7D with the reference volt-
age to produce a high logic level at
its output whenever the forward pow-
er sample exceeds this reference.
This logic level may be checked at
TP2. This RF present signal is used
to enable the servos when RF power
is applied. The amount of RF power
required is set at approximately 10
watts.  This power threshold may be
increased by raising the reference
voltage to UTA. This could become
necessary if the effects of a nearby
transmitter causes wmistuning when
operating in the surveillance mode.

4.6.11 READY/FAULT LOGIC

To allow the coupler to achieve op-
timum matching, the elements are al-
lowed to fine tune for approxi-
mately 2 seconds after the VSWR goes
below 2:1. After this delay, the
ready Tight will light and the ser-
vos will be switched off.

The VSWR fault circuit also has a
delay in order to reject minor VSWR
excursions during the final phase of
the tuning cycle. A VSWR fault will
occur whenever the VSWR  exceeds 2:1
for approximately 1 second. This
short time delay allows the surveil-
lance tuning action to operate over
a wider range of mismatch than if no
delay were present. During an act-
yal tuning cycle, the YSWR s ex-
pected to exceed 2:1 and is not con-
sidered to represent s fault  condi-
tian. t 2 matched, ready condition
15 not achieved within approximately
30 seconds after-a tuning cycle has
been initiated, a fau’t condition
will e indicated ana the servos

TTT

disabled. Likewise, failure of the
elements to reach their home posi-
tions will also cause a fault condi-
tion. A fault condition, for what-
ever reason, is indicated hy a
blinking of the fault light.

When DC  power is initially applied,
the tuned, ready/fault status of the
coupler is unknown and retuning may
or may not be necessary. This con-
dition is indicated by a steady,
non-blinking  illumination of the
fault Tlight. When RF 1is applied,
the fault light will start blinking
if the VSWR exceeds 2:1 or, 1if the
coupler is already tuned, the ready
light will Tight. The ready/fault
detectors are always enabled and
will display the coupler's tuned
status as conditions dictate.

The actual circuit operation of the
ready/fault logic is as follows:

U22A and U22F, CR18, R63, and C21
comprise the ready delay. When the
VSWR goes below 2:1, pin 13 of ULLD
goes high, Pin 12 of U11D is also
high whenever sufficient RF power is
present.  When the output of ULID
goes low, (21 is allowed to dis-
charge through R63. Eventually, as
determined by the RC time constant
of R63 and C21, the output of U22F
goes high and clocks U13A. Assuming
the data input of U13A is high, as
is always the case except during
homing, the 0 output of U13A goes
high, turns on  transistor pairs
Q29/030, and places the coupler in
the ready mode. CRI8 s used to
quickly recharge C21 when the output
from UL1D returns high,

‘U228 and U228, CR19, R64 and (22

comprise the VSWR fault delay which
operates identically to the ready
delay circuit only when RF power is
present.., ULIA inverts the VYSWR 1ine
so that the output of ULIB goes low
when the VSWR sxceeds 2:1.




Assuming a ready status already ex-
ists or the coupler has just been
turned on, should the VSWR exceed
2:1, the output of U22F goes high
and clocks U13B. If the data input
of Ul3B is high, as is always the
case except during a tuning cycle,
the O output of U138 will go high.
The data input of U138 is held low
during a tuning cycle to inhibit a
false VSWR fault indication.

At the same time UL3B is clocked,
UL3A is reset. This action will re-
move the ready signal, 1if present,
and make Q high.  With both inputs
of UL1C now high, its output will go
low signifying a VSWR fault,

4.6.12 ATTENUATOR CONTROL LDGIC

During the tuning cycle, a 3 dB at-
tenuator is switched in series with
the RF input to the coupier. This
provides protection for the trans-
mitter/transceiver by limiting the
impedance variations while tuning.
The attenuator is switched out of
the circuit just prior to the com-
pletion of the tune cycle.

The actual operation of the attenu-
ator control logic is as follows:

U1BB is set by the tune pulse and
turns on  transistor pairs Q21/Q22.
This, in turn, activates the relay
on the attenuator board by complet-
1ng a circuit-to-ground through (22,
Should the VSWR go below 2:1 for ap-
proximately 0.5 seconds, as deter-
mined by the time delay consisting
of U22C and U220, CR2, R3, and C51,
U1E8B will be reset and (22 switched
off, The time delay prevents the
attenuator from being removed pre-
maturely due to minor VSWR perturba-
tions.  Likewise, the data input of
UiBB s held high during homing for
additional protection against pre-
mature attenuator removal,

4.6.13 KEY ENABLE L0GIC

The key enable Tlogic functions to
automatically force the compatible
transmitter/transceiver to produce
an unmodulated carrier for tuning
purposes.

The key enable condition occurs af-
ter the tuning elements have reached
their home positions after a tune
cycle has been 1initiated. The key-
ing signal is removed after the
coupler has switched to the ready
mode or has faulted because of a
failure to tune within the allotted
time,

The key enable condition 1is genera-
ted at the output of U15A when both
of its dinputs go high. Pin 2 of
UL5A goes high with the tune signal
while pin 1 goes high when U178 is
set by the elements home signal.
The output of U154 1is inverted by
U208 and is used to bias on trans-
istor pair 25/026.

f.6.14 SERVO ENABLE LNGIC

The servo enable logic s used to
turn the L and C servo systems on
and off as required. The servo 5Ys-
tem 1is enabled during homing and
tuning, and is disabled whenever
power is initfally applied, if a
fault condition exists, or in the
absence of sufficient RF power., The
serva system 15 normally switched
off after the coupler has tuned and
the ready light lights. However,
should the surveillance tuning fea-
ture be enabled, the servos will re-
main on.

The actual operation of the servo
enable togic is as follows:

U9 produces a low level at its out-
put whenever a fault condition ex-
ists or when the coupler fs initial-




iy turned on. As a result, the out-
put of Ul4C and pins 1 and 2 of UL4A
will be forced high,

During a homing condition, both in-
puts to Ul6B will be high; there-
fore, the output of UGB and pin 8
of U148 will be low. This forces
the output of UL4A high and the ser-
vo system 1is enabled to allow the
elements to run toward their home
positions. If the elements fail to
home within the allotted time, pin 6
of UL6B will go low and the output
of Ul6B will go high. With all in-
puts of UL4A now high, the output of
UL4A will go low and the servo sys-
tem will be switched off.

At all times other than homing, pin
5 of Ul6B will be low, resulting in
pin 8 of Ul4A being high. Conse-
quently, the servo system will be
controlled by the output status of
Ul4C. A low on any input of Ul4C
will turn the servos off.

As  mentioned previously, pin 11 of
Ul4C will be high in the absence of

‘a fault or initial power on and pin

12 will be high whenever sufficient
RF is present. The logic state of
the remaining input of pin 13 is de-
termined by the output status of
U148, If the surveillance tuning
feature is disabled, pin 4 and & of
U148 will be pulled high through
b5,  When a tuning cycle is under-
way, the output of Ul4B will still
be high since pin 3 of U146 will be
Tow. However, after the coupler is
tuned, pin 3 will go high with the
ready signal, the output of U148
will go Tow, and the servos will be
switched off.  Should the surveil-
Tance tuning feature be enabled,
either by an externzl switch closure
0 ground or by the miniature slide
switch on top of  the connector
poard, pins 4 and 5 of Ul4B will be
culled Tow and the output of 1J148
Will be forcad high,

4.6.15 SURVEILLANCE MODE

The surveillance ON/OFF switch is
Tocated on the connector assembly,
1A1A1 (see Figure 4.8). The unit is
shipped from the factory with the
surveillance switch in the OFF posi-
tion.

When the surveillance mode is en-
abled (switch ON), the coupler has
the capability to continuously moni-
tor the antenna VSWR and retune the
antenna whenever the VSWR exceeds a
2:1 ratio. Since RF power must be
present for this to occur, this mode
works best in the AME or FSK modes
where a continuous carrier is pre-
sent.

If & freguency or antenna VSHWR
change occurs which is outside the
recovery range, a fault will occur.

4.7 CONNECTOR BOARD
ASSEMBLY

The connector board (1A1Al, Figures
4.3 and 4.9) provides DC power and
control  line  interconnections bhe-
tween the external control cable and
the coupler circuitry. The control
line connector is mounted on the BC
board and is secured to the case by
6-32 threaded studs.

The connnector board is connected to
the control board by a plug on 26
conductor ribbon  cable. A1l lines
are bypassed by axial lead capaci-
tors  on  the connector board
(See Figure 4,10 for all chassis
interconnections).

In addition, a miniature slide
switch s mounted near the top edge
of the connector board. This switch
provides a user serviceable method
of selecting the surveillance tuning
feature if an extarnal switch is not
used,
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4.8 Connector Board Component Location
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4.8 ATTENUATOR
ASSEMBLY

4.8.1 GENERAL

The function of the attenuator in
the coupler (Figures 4.11 and 4.12)
is to provide a series 3 dB pad to
1imit impedance and VSWR variations
during the tuning cycle.

The attenuator pad s designed to
operate over the frequency range of
1.6-30 MHz. It consists of RF input
and output terminals, a relay to
control the routing of the RF, a 3
dB resistor L pad, and a relay con-
trol terminal.

4.8.2 RELAY

A DPDT relay is used to route RF
power from the input (E1) to the
output (E2) of the attenuator board.

TrT I

When the relay is de-energized, it
provides a direct, low Toss path
from E1 to E2. However, during the
coupler tuning cycle, the relay is
closed, routing the RF power through
the 3 dB resistor pad before going
to the tuning elements.

4.8.5 3 pB ATTENUATOR PAD

The 3 dB pad used in the attenuator
board consists of six, 10 watt, non-
inductive resistors. They are used
in an L pad configuration that gives
approximately 3 dB of loss, and lim-
its worst case VSWR to a nominal
3:1.  The 1k, 10W vresistor, R7,
serves as a wide band load for the
harmonious from the amplifier. The
pad has a total power handling capa-
bility of 60 watts and is required
to dissipate 25 watts average power
du;ing the tuning cycle (50 watts -3
dB}.
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SECTION 5
MAINTENANCE AND REPAIR

5.1 GENERAL

This section provides test proce-
dures for routine maintenance and
evaluation of overall coupler per-
formance. A fault analysis table is
included to aid in the isolation and
repair of a defective assembly or
circuit board. Figures 5.1, 5.2 and
5.3 identify major components,

—CAUTION=—/—

RF  from the transmitter
can cause high voltages
within the coupler. Care
should be taken to avoid
RF burns.

2.2 TEST EQUIPMENT

The following test equipment or
equivalent is required for trouble-
shooting and repair of the coupler:

1) Companion transceiver or equiva-
Tent source of RF power

2) Wattmeter:  Bird Model 43 with
50 watt, 2-30 MHz element

3} Dummy Load: 50 ohm, 100 watt

4)  HP410B YTVM or equivalent

5) Detector RF Cable Assembly (Fig-
ure 5.5)

5.3 PERIODIC
MAINTENANCE

In  order to  assure  continued
trouble-free operation, the coupler
should receive periodic inspection
and  maintenance, The desiccant
should be inspected every six months
following the procedure outiined in

paragraph 2.6.4. In addition, the
following maintenance should be per-
formed every twelve months on the
remaining components of the coupler.

5.3.1 EXTERNAL INSPECTION

Inspect the coupler for dust and
other foreign particle accumulation
on the antenna insulator, Tloose
electrical connections, and evidence
of arcing or corrosion. The unit
should be cleaned as required using
a soft cloth moistened in a mild de-
tergent.

5.3.2 INTERNAL [INSPECTION

1) The cover for the coupler is
secured to the Jower enclosure
by 8 spring type latches,

—CAUTION=—

Care should be exer-
cised when releasing
the Tatches to pre-
vent their snapping
up against hands or
fingers.

Inspect the neoprene cover gas-
ket for signs of deterioration
and possible water lTeaks.

?} Check all hardware and retighten
if necessary.,

i) Apply a small amount of Aero
Lubriplate grease to the thread-
ed shaft and thrust bearing as-
sembly of the wvacuum variable
capacitor. The capacitor sleeve
should De Tubricated with 2 or 3
drops of a Tight machine oil,

5-1
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4)  Inspect the drive belts for wear
and adjust tension if necessary.
Tension adjustment will neces-
sitate chassis removal as out-
lined below.

5) Lubricate the ground rods and
the contact point on the rotary
inductor with a small amount of
cramolin paste.

5.5.3  CHASSIS REMOVAL

The chassis assembly may be removed
from the lower enclosure by follow-
ing the procedure:

1) Loosen the screw on the RF con-
nection bracket that s mounted
on the antenna insulator assem-
bly and remove output wire ter-
minal.

2) Unfasten the coaxial RF input
cable at the right angle BNC
connector on the attenuator as-
sembly.

3) Loosen the 4 captive spring fas-
teners at each corner of the
chassis with a long screwdriver,

4) Remove the ribbon connector from
the interface connector board.

5) The chassis may now be lifted
stratght up and out of the en-
closure. (The center support
rod of the roller dinductor and
the rear end of the vacuum vari-
able capacitor make convenient
1ift points.)

5} Reverse the procedure for rein-
stalling the chassis assembly
into the enclosure.

—CAUTION=—

Make sure that the rol-
lers on the rotary in-
ductor  have not  been
movad off their respec-
Eive Turns,

JUul Voo,

5.3.4 BELT REPLACEMENT AND ADJUST-
MENT

Belt tension for the vacuum variable
capacitor and roller inductor s
identical. 1If an adjustment is re-

quired or a belt needs replacing,
the detector and attenuator assem-
blies may be temporarily removed for
improved belt access.

Belt replacement can be achieved
without the need for removing any
pulleys. To remove a frayed or oth-
erwise defective belt, loosen the
two screws securing the 1idler brac-
ket and work the belt off the pul-
leys in a manner similar to changing
speed of a pulley/belt type drill
press. Likewise, a new belt may be
installed without removing any
parts.

—CAUTION=—/

When removing and instal-
ling belts, be sure not
to rotate the capacitor
or inductor in a direc-
tion such that limit
switch  damage or  a
"jumped" voller may re-
sult.

Belt deflection at the center of the
longest run  (measured prependicular
to the belt) should be between 1/8-
3/16 inch.  To adjust belt tension,
loosen the idler bracket and press
downward on the bracket's tab. Re-
tighten the adjustment screws. If a
force gage is available, helt ten-
sion may be adjusted by applying 10
+1 pounds of force on the idle
bracket tab.

5.3.5 CAPACITOR LIMIT SWITCH
ADJUSTMENTS

5.3.5.1 C Maximum Adjustment

Loosen  the © maximum adjustment
screw away from 51. Hand rotate the

5=5
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capacitor  shaft  counterclockwise
(viewed from the pully end) until
the plunger is all the way into the
body of the capacitor and the actu-
ator is flush against the capacitor
body. Back the plunger out about
1/2 turn and adjust the limit switch
adjustment screw to just close the
switch., A switch closure may be ob-
served by a distinct clicking sound
or by a short circuit reading on an
ohmmeter connected between terminal
4 of the switch and chassis ground.
Tighten down the adjustment screw
and back the plunger out until the
switch opens. Rotate the shaft
counterclockwise again until the
switch just closes. There should be
a small amount of play between the
actuator and capacitor body of about
.05 dinches (1-2 mm). Readjust if
necessary.

5.3.5.2 C Minimum Adjustment

From the maximum capacitance posi-
tion (plunger in  and C maximum
switch Jjust closed), rotate the
shaft 23 1/2 turns in the clockwise
direction. Set the other adjustment
screw to Jjust close the switch.
Ohmmeter connections to this switch
are also between terminal 4 and
chassis ground. (This adjustment is
not  as critical as that for the C
maximum Timit.}

53.06  INDUCTUR LIMET SWITCH
ADJUSTMENTS

Refer to Figure 5.3 for the follow-
ing adjustments,

BLA.e.0 0 L Mindmum Adjustment
Connect  an ohmmeter between the L
minimum screw  contact  and  chassis
ground.  Hand  rotate the inductor
clackwise fviewed from the pulley

end) until the primary roller, near-
est the antenna terminal, strikes
the L minimum contact and the ohm-
meter reads a short, Note the dis-
tance between the roller and the end
of the wire on the coil form. About
5 cm (2 inches) of wire should re-
main on the form. If necessary, ad-
just the screw contact for this dis-
tance. This adjustment is very im-
portant, as too little distance may
cause the roller to leave the wire
and too gqreat a distance will in-
crease the minimum value of induc-
tance and prevent tuning at the
higher frequencies. The secondary
roller should be 20 turns down from
the primary roller,

5.3.6.2 L Maximum Adjustment

Connect the ohmmeter between the L
maximum screw contact and chassis
ground.  Rotate the inductor coun-
terclockwise until the secondary
roller strikes the L maximum contact
and the ohmmeter reads a short.
About one turn of wire should remain
on the coil, This adjustment is not
as critical as the L minimum adjust-
ment. With the secondary roller at
its L maximum limit, the primary
roller should be on the last active
turn before the more closely spaced
shorted turns section,

h.5./ BALL GAP ADJUSTMENT

fefer to Figure 5.4 for this adjust-
ment. The gap between the acorn nut
on the antenna terminal stud and the
acorn nut on the grounded bracket,
should be adjusted to approximately
3 mm {.125 inches). The gap clear-
ance is adjusted by raising or low-
ering the screw attached to the
orackets, This adjustment is best
made with the chassis assembly re-
moved from the enclosure,




Figure 5.4 Ball Gap Adjustment

5.4 DETECTOR ASSEMBLY

ADJUSTMENTS

NOTE ||

The adjustment of the dis-
criminators in the detec-
tor assembly is very crit-
ical to the tuning accura-
cy of the antenna coupler.
It should not be necessary
to adjust the discrimina-
tors unless the assembly
has been tampered with or

components have been re-
placed.
S.4.1 ALTGNMENT SET 1P

1) Remove the coupler

the coupler case.

FHi 5.5

BN COMNECSTOR (OR OTHER APPROPRIATE

RF CONNECTOR:

7

chassis from
Disconnect

Gu] Vackay

the banana plug jack, the RF
connector  from the detector
assembly and the ribbon cable

plug from the bottom of the de-
tector board.

2) Construct a detector assembly
cable as shown in Figure 5.5.
Connect the banana plug end into
the detector, connect the alli-
gator clip to ground, and hook
the RF connector up to a 50 ohm
load, (It is not necessary to
remove the detector assembly
from the coupler chassis.)

3) Connect the test set up as in-

- dicated in Figure 5.6. Detector
assembly outputs are Tlisted in
Table b6.1.

4) A1l adjustments are made while
running 15 watts at 15 MHz with
the detector assembly terminated
into 50 ohms. A1l measurements
are made at the pins of the de-
tector board with a VTVM,

SYMBOL DESCRIPTION PINS

#1 Phase Discriminator | 5,6
R1 Magnitude Discrim- 11,12
inator
FWD Forward Power 17,18
Detector
RFL Reflected Power 15,16
Detector
TABLE 5.1

CARLE RGSS0E

DETECTOR ASSEMBLY QUTPUTS

W
AF BAMAMNAE PLUG
can

Figure 5,5 Detector Cable Construction '=%/Fc
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AF
FOWER 15W
SOURCE Yy WATTMETER
rTRANSMHTER1

il

LOAD
56 1112 1;.16 17.18

DETECTOR
AGSEMBLY
ol R1  RFL FWD

50 OHM
DUt Y

Figure 5.6 Detector Alignment Set-up

5.4.2 PHASE (s1) DISCRIMINATOR
ADJUSTMENT

With the RF on, check pins #5 or B
(on the detector board) and adjust
Rl for a DC null (0 VDC).

5.4.3 MAGNITUDE (R1) DISCRIMINATOR
ADJUSTMENT

Check pins #11 and 12 and
for a OC null.

5.4.4 FORWARD AND REFLECTED POWER
ADJUSTMENT

Measure pin #17 or 18 and adjust C2
for 1.5 VOC output. Check pin #15
or 16 for less than 50 mv, which in-
dicates that the reflected power is
properly nulled.

5.4.5 DETECTOR OUTPUTS CHECK

To check the error output accuracy
from the detector, a reactive load
is needed. To accomplish this, hook
the banana plug back into the detec-
tor assembly and make sure that the
vacuum capacitor is in "homed" posi-
tion (C maximum}.  Short to ground
the far end of this capacitor (an-
tenna side} and reapply the 15 watts
of RF at 15 MHz., Check the four
outputs for the following minimum

adjust C1

h-8

readings: $1 = -1 ¥DC; Rl
VDC; FWD = +1.5 VDC; and RFL
VDC.

5.4.6 DETECTOR ASSEMBLY REMOVAL
STEPS

= s25
+1.5

The detector assembly may be removed
from the chassis assembly by follow-
ing the procedure outlined below:

1) Disconnect the RF input cable on
the top of the detector en-
closure that goes to the attenu-
ator assembly.

2} Unplug the banana plug that is
connected to the 4:1 impedance
transformer from the RF output
jack on the rear of the detector
enclosure,

3) Unplug the 20 conductor ribbon
cable from the bottom side of
the chassis,

4) Remove the three 8-32 screws and
hardware securing the detector
assembly to the chassis.

[NoTe]

Reverse the procedure
for  reinstalling the
detector  assembly on
the chassis.




5.4.7 DETECTOR ASSEMBLY SPECIFICATIONS

SUay Voo |

INPUT
OR
PIN ouTPUT FUNCTION SPECIFICATLON
P1-19,20 -- GND
P1-17,18 Output Vrwp Forward Power 0 to 5 VDC, deter-
mined by RF power
P1-15,16 Output VRgL Reflected 0 to 5 VDC, deter-
Power mined by RF power
r1-13,14 -- Spare
Pl-11,12 Cutput R1 Magnitude Signal -2 VDC to +2 VDC,
proportional to
magnitude error - No
error = 0 VDC
P1-9,10 Output RZ2 Magnitude Ref- 0 YDC, used for noise
erence cancellation on R1
tine
P1-7,8 Output ¢2 Phase Reference 0 VDC, used for noise
cancellation on #1
line
P1-5,6 Output #1 Phase Signal -2.5 vDC to +2.5 VOC,
proportional to phase
error - No error = 0
voC
P1-3,4 -= Spare
P1-1,2 -- GND

5-9




5.5 CONTROL BOARD
TROUBLESHOOTING

There are no adjustments on the con-
trol board. However, because the
control board contains all of the
active coupler logic circuits, servo
amplifiers, and power supplies, it
is a likely suspect should coupler
trouble develop.

To aid control board troubleshoot-
ing, Table 5.2 contains the speci-
fications and input/output functions
of all pins on the three edge con-
nectors.

5.5.1 CONTROL BOARD SPECIFICATIONS

2} A1l interface logic outputs are
open collector and can withstand
up to +36 VDC. A circuit com-
pletion to ground (<0.5 VDC)
selects the particular output
function,

3} All internal logic functions are
performed with CMOS devices op-
erating from a +8 VDC supply.
A1l CMOS IC output voltages
should be either +8 VIC supply
or ground, depending on logic
state.

5.5.2 CONTROL BOARD TEST POINTS

Nine test points are provided on the

control board to aid in  trouble-
1)} All interface input Tlogic func- shooting (Table 5.3).
tions are selected by a closure
to ground (<0.5 VDC).
TABLE 5.2
CONTROL BOARD PIN INPUT/OUTPUT
INPUT
0OR
PIN auTPUT FUNCTION SPECIFICATION
P1-1,2 -~ GND
P1-3,4 -- Spare
P1-5,6 Input ¢1 Phase Signal -2.5 VDC to +2.5 VDC,
proportional to phase
error from detector
module. No error = 0
Ve
pi-7.,8 Input #2 Phase Reference 0 VOC used for noise
cancellation of #l
Tine
P1-8,10 Input R2 Magnitude Ref- 0 VDC used for noise
grence cancellation on R1
Tine




TABLE 5.2 (continued)

Ua] Voo,

INPUT
OR
PIN QUTPUT FUNCTION SPECIFICATION
Pl-11,12 Input R1 Magnitude Signal -2 VDC to +2 VDC,
proportional to
magnitude error from
detector module. No
error = 0 VDG
P1-13,14 - Spare
P1-15,16 Input Reflected Power 0 to +5 VDC, propor-
tional to reflected
power from detector
module
P1-17,18 Input Forward Power 0 to +5 VDC, propor-
tional to forward
power from detector
module
P1-19,20 - GND
p2-1,2 -- GND
p2-3,4 -- GND
P2-5.,6 Output Reflected Power 0 to +5 VDC, propor-
Metering tional to reflected
power from detector
module
p2-7.,8 Output Forward Power 0 to +5 VDC, propor-
Metering tional to forward
power from detector
module
P2-9,10 -- Spare
pP2-11,12 [nput Surveillance Tuning Surveillance tuning
enable = GND
Surveillance tuning
disable = OPEN, (+8
VDC )
P2~13,14 Output Standby/Fault Standby = continuous
Status GND




TABLE 5.2 {continued)

INPUT
OR
PIN QUTPUT FUNCTION SPECIFICATION
Fault = Alternating
GND to open
circuit at
1 Hz rate
See 5.5.1 (2)
p2-15,16 Output Ready Status Ready = GND
See 5.5.1 (2)
p2-17,18 Output Tune In Progress Tune = GND
See 5.5.1 (2)
P2-19,20 Output Key Enable key enable = GND
See 5.5.1 (2)
p2-21,22 Input Tune Initiate Tune initiate = momen-
tary
GND
See 5.5.1 (1)
p2-23,24 [nput DC Power Input Group 001: 11.9 to
14.5 vDC
Group 002: 22.0 to
42.0 VDC
p2-25,26 Input 0OC Power Input Same as P2-23,24
P3-A Dutput Transistor 1A20Q1, Group 001: 8.5 VDC
Base +5% (NOT
USED)
Group 002: 20.0 VDC
+5%
P3-1 OQutput Transistor 1A20Q1, Same as P3-1
Collector
P3-2 Qutput Transistor 1A2Q1, Same as P2-23 to 26
Emitter




TABLE 5.2 {continued)

T

INPUT
OR
PIN QuTPUT
P3-8 Output
P3-C Input
P3-3 Input
P3-D [nput
P3-4 Input
P3-E, F, H, --
J, K, L, 10
P3-5 Output
P3-6 Qutput

FUNCTION

SPECIFICATION

Servo Power Supply
(Vee) Attenuator
Re?ay

Limit Switch,
L Maximum

Limit Switch,
L Minimum

Limit Switch,
C Minimum

Limit Switch,
C Maximum

GND

Attenuator Relay

L Servo, Run to
Minimum

Group 001: 11.9 to
14.5 VDC

Group 002: 20.0 VDC
+5%

L at maximum = GND

Otherwise = 43 YDC
Logic
Supply

L at minimum = GND

Otherwise = +8 VDC
Logic
Supply

C at minimum = GND

Otherwise = +8 VOC
Logic
Supply

C at maximum = GND

Otherwise = +8 VYDC
Logic
Supply

Attenuator in = GND
Attenuator out = OPEN

See h,5.1 (2}

Logic 0 < 1.5 VDC
Logic 1 > Vee -1.5 VDG

See P3-B

May have wvariable
pulse width  deter
mined by error signal
on  PL1-11,12 +.15VDC
causes 50% duty cycle
output  for  group 001
+, 1900 for  group 002

5-13
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TABLE 5.2 (continued)

INPUT
OR
PIN OUTPUT FUNCTION SPECIFICATION
P3-9 Output C Servo, Run to Logic 0 < 1.5 VDC

Minimum Logic 1 > Vpp -1.5 Ve

May have variable
pulse width determined
by error signal on P1l-
5, 6. -.12 VDC causes
50% duty cycle output
for both groups.

5-14




TABLE 5.3
CONTROL BOARD TEST POINTS

ITT

[NPUT
OR
PIN QUTPUT FUNCTION SPECIFICATION
TP1 - VSWR < 2:1 (+) +8 VDC, See 5.5.1 (3)
P2 - RF PRESENT (+) +8 VDC, See 5.5.1 (3).
TP3 - Servo Oscillator Triangular waveform, =
4y P-P signal
Frequency = 300 Hz
Low Point = 0 VDC
High Point = 4 VOC,
Present only when RF
power is applied
TP4 - Servo Power, Vec Group 001: 11.9 to
14.5 vDC
Group 002: 20.0 VDC
+5%
TPS - Logic Power +8 VDC, +0%
TP6 -- Home Instruction {-) GND, See 5.5.1 (3)
TP7 - Force Instruction GND, See 5,5.1 (3)
(-)
P8 - Servo Enable {+) +8 VDC, See 5.5.1 (3)
TPG - Negative Power -5 VDC, +5%, Present

only when RF power is
applied

5-1
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5.5.3 CONTROL ROARD ASSEMBLY RE-
MOVAL STEPS

To remove the control  board, follow
the procedure below:

1) Disconnect the two ribbon cables
and 20 pin PC edge connector
from the board.

2) Remove the seven 6-32 screws and
washers securing the board to
the chassis assembly.

3) Loosen the four 4-40 screws se-
curing the hinge brackets to the
chassis.

4) Remove the board by working the
two board supports off of the
hinge brackets, [f necessary,
one of the hinge bracket screws
may be removed to allow easier
board removal. '

NOTE

Reverse the procedure
for reinstalling the
board to the chassis.

5.6 CONNECTOR BOARD
ASSEMBLY

There are no adjustments on this
board.  Troubleshooting should re-
quire Tittle more than a visual in-
spection for continuity or shorts
between adjacent tfracks. With the
ribbon cable disconnected, an ohm-
meter may be wused to check for
shorted bypass capacitors and proper
switch operation,

5.6.1 CONNECTOR BOARD ASSEMLBY
REMOVAL STEPS

Once the chassis assembly has been
removed from the enclosure, the con-
nector board assembly may be removed
by the following procedure:

1) Remove the four 6-32 hex nuts
and four #6 lockwashers from the

5-16

studs securing the board to the
enclosure.

2) Gently press on the connector
from the outside of the enclo-
sure and wiggle the board
slightly to slide over the
mounting studs.

NOTE

Reverse the procedure
for reinstalling the
board into the enclo-
sure,

| NOTE

Make sure that the gas-
ket is properly posi-
tioned over the studs
before reinstalling the
board. The nuts
should be tightened
sufficiently and even-
ly to dinsure water-
tight integrity around
the gasket.

5.7 ATTENUATOR
ASSEMBLY

Because there are few components and
no adjustments on the attenuator
board, troubleshooting should re-
quire only a visual inspection and
an ohmmeter check of the power re-
sistors. Resistors R3-R5 are paral-
lel connected and should measure
about 17 ohms. Resistors R1, RZ and
R6 may be checked individually and
should measure about 50 ohms each.

For a quick troubleshooting check,
the attenuator can be hypassed en-
tirely by connecting the RF input
cable to the detector module RF in-
put, Be careful, as this check re-
moves the 3 dB pad which is designed
to protect the transmitter from a
high reflected power.
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The relay may be checked by applying
between 10 and 20 VDC across con-
nector Jl, pins 1 and 3, When the
relay is energized, the resistance
between the RF input (E1) and ground
should measure 165 +20 ohms,  When
relay voltage is removed, the ohm-
meter should indicate an open cir-
cuit to ground and a direct short
between input terminal E1 and RF
output terminal E2.

5.7.1 ATTENUATOR BOARD SPECIFICA-
TIONS

PIN | FUNCTION SPECIFICATION

El RF Input Provides RF path
to Relay Con-

tacts.

D

E2 RF Output Provides RF path
out of Relay Con-

tacts.

E3 Ground

J1-1 | Relay Coil | Supplies either
voltage input or
logic ground to

relay coil.

Ji=2 | Ground

J1-3 | ReTay Coil | Supplies either
voltage input or
logic ground to

relay coil.

5.-7.2  ATTENUATOR ASSEMBLY REMOVAL
STEPS

Normaily, the attenuator assembly
will only require removal when it
becomes necessary to repiace the
roller dnductor timing belt or to
adjust belt tension.

ITT R

To remove the attenuator assembly
from the chassis, follow the steps
below:

1) Disconnect the RF input cable
from the right angle BNC connec-
tor,

2) Disconnect the 3 pin plug going
to connector J1 on the attenu-
ator PC board.

3) Remove the three 8-32 screws and
hardware from the chassis bot-
tom. The attenuator assembly
may now be repositioned to gain
access to the inductor timing
belt. If complete assembly re-
moval is necessary, disconnect
the attenuator RF output cable
from the detector assembly and
remove the securing cable clamp
from the side of the detector's
enclosure.

[NOTE ]

Reverse the procedure
for  reinstalling the
attenuator assembly on
the chassis.,

5.8 FAULT ISOLATION
AND REPAIR

Should a faflure occur in the cou-
pler, reference to the following
troubleshooting chart should help to
isolate the problem, This action
should result 1in less time and ef-
fort to repair the unit,

h=-17
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5:8.1 TROUBLESHOOTING CHART

SYMPTOM PROBABLE CAUSE
No steady fault light at 1) Coupler not properly connected to
initial power turn on transceiver,
2} Fault light burned out.
3) Power on reset circuit not working
(U158 and uU20C).
4) 028 detective.
No tune Tlight when tune 1)  Tune light burned out.
cycle is initiated 2) Tune pulse generator not working
{U1sC and v20c).
3} Q24 defective.
Tune light comes on when 1) Motor is bad.
tune cycle initiated but 2} Elements already homed but coupler
tuning elements do not run fails to tune (see next symptom) .
3) Servo supply voltage, V.., not present
or too low. {Check TP&, Group 001,
Group 002.)
4) No servo enable signal. (Check TP8
for Logic 1.)
5) No homing signal, (Check TP6 for
Logic 0.)
6) Pulleys loose on their shafts,
Coupler fails to tune once 1) Key epable signal from coupler not
elements have homed present,
2) Q26 defective.
3} RF output from transceiver not present
or too Tow.
4) Attenuator faulty,
5} Rollers off coil wire.
6) Excessive RF present on power or con-
trol lines,
Yacuum capacitor goes to 1) C Maximum 1imit switch defective.
home and shaft begins to 2)  Switch actuator screw improperly
Unscrew adjusted,
3) Broken wire to switch.
4)  Ue defective.
Coupler will not tune below 1) Inductor forcing function not
¢ MHz and time delay runs operating. (Check TP7 for Logic 0.)
out 2} Series capacitors 1A2A5C1-(2 needs to

S

be insertad,




5.8.1 TROUBLESHOOTING CHART (continued)

ITT|

SYMPTOM PROBABLE CAUSE
Couplers goes ready but 1) Antenna or lead-in arcing.
faults on SSB or CW 2) Coupler arcing internally.
3) Improper grounding.
Excessive reflected power 1) Detector assembly out of alignment.
on all frequencies
Excessive reflected power 1) Roller inductor L minimum limit
above 20 MHz actuator improperly adjusted.
2) Vacuum capacitor C minimum limit
actuator improperly adjusted.
3) Secondary roller not properly
positioned on roller coil.
4) Series capacitor 1A2A5C1-C2 may have
to be removed.
Coil rollers hit end of wire 1) Limit actuator improperly adjusted.
and leave track 2) U4 defective.
Elements oscillate exces- 1} Loose or defective belts.
sively back and forth near 2) Excessive tuning power.
tuning completion
Coupler tunes properly but 1) Trouble with transceiver metering
no FWD or RFL power readings circuits.
2} R47 or L19 open if no RFL power.
3) Broken cable wires.
Coupler elements go home, but 1) External power supply getting exces-
will not tune or coupler sive RF on lines or dropping out of
faults before 30 second timer regulation.
expires
Rotary inductor will not move 1) Q4, 05, Q7 or Q9 is defective on the
in a CW and/or CCW direction control board,
2} 03, 06, 08 or Q10 is defective.
Vacuum capacitor will not 1) 014, 015, Q17 or 019 is defective on
move in a CW and/or CCH the control board,
i direction 2) 013, 016, Q18 or 020 is defective,
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