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T2- to NAVSHIPS 94253 UNCLASSIFIED 26 April 1962

TEMPORARY CORRECTION T-2 TO TECHNICAL MANUAL FOR ANTENNA
COUPLER GROUP AN/FRA-49(V) NAVSHIPS 94253

This temporary correction reflects changes resulting from the manual review
by the Bureau of Ships. This correction will be applicable to all Antenna
Coupler Group AN/FRA-49(V) final manuals shipped after the above date.

Make the following pen and ink corrections or reference to this page. Insert
this temporary correction in the technical manual immediately under the front
cover and on top of previous temporary corrections.

PAGE CHANGE IN
o EFFECT PARA LINE ACTION

1-1 Original 1-2 7 Delete the phrase 'of two to 15 mc. "
and add "which is determined by the
particular antenna couplers in the
equipment cabinet. "

Delete the sentence '""This permits
simultaneous transmission of AM
signals (SSB or DSB). "

—t=1 Original 1-2 29 Add the following sentence. '"The
interconnecting cables used between
the associated equipments and the
antenna coupler group are not furnished. "

1-1 Original 1-4h 19 Delete the word "Isolation and sub-
: ' stitute the word ""Separation'.

—1=3 Original 1-5¢ 1 Delete the sentence '""There are no
’ relevant equipment similarities.' and
substitute the following sentence:
""CU-480(XN-1)/U is similar equipment."

)/3‘" Original 2-4d(5) 3 Delete the phrase ""the TUNING control

' to obtain a null on the meter " and sub-
stltute,{/ :

_Aft)/ Original 4-1a 9 Delete the phrase "for the simultaneous

transmission of three amplitude modu-
lated or single-side-band messages."
and substitute the word ""'simultaneously. "

/4-0 Original 4-1b 10 Change the capitalization on the word
"The" in the last sentence to lower case
and precede this with the followmg
phrase f ‘

4-0 Original 4-1b —13 Delete the word '"'voltage' and substi-
" tute "current'.
OfFire of Traiuntrial Manager, Ui
:»,.;:\ o wict
Correction T-2 UNCLASSIFIED Charleston Eelghts

"1 (of 2 pages)



26 April 1962 UNCLASSIFIED T2- to NAVSHIPS 94253

PAGE CHANGE IN

NO EFFECT PARA LINE ACTION
“—4-0 Original 4-1b 16 Delete the word ''voltage' and substi-
tute ""power".
4-0 Original 4-1b 18 Delete the word ''voltage' and substi-
tute ""power'.
—4-0 Original 4-2a 8 Delete the word ''voltage' and substi-
tute ""power''. :
<—4-0 Original 4-2a 10 Delete the word ''voltage' and substi-
N ST tute "power".
T 3. e ’{
6-5 Original 6-4 23 Precede the first sentence in the
CAUTION instructions with the follow-
—6-14 Original 6-6 1 Precede the /first sentence in the

CAUTION instructions with the follow-
ing sentence: ''Some parts of the
antenna couplers are exposed to RF
voltages of approximately 55, 000 V
which create a corona hazard."

-6-14 Original TABLE  Bottom Delete the number 106" in the REQUIRED
6-1 SETTING column and substitute the
number 140",

2 UNCLASSIFIED Correction T-2




T1- to NAVSHIPS 94253 UNCLASSIFIED 29 January 1962

TEMPORARY CORRECTION T-1 TO TECHNICAL MANUAL FOR ANTENNA
COUPLER GROUP AN/FRA-49(V) NAVSHIPS 94253

This temporary correction reflects procedural step changes required to facili-
tate initial installation of this equipment. This correction will be applicable to
all Antenna Coupler Group AN/FRA-49(V) equipments shipped after the above
date.

Make the following pen and ink corrections or reference to this page. Insert
this temporary correction in the technical manual immediately after the front
cover. '

PAGE CHANGE IN
NO EFFECT PARA LINE ACTION

2-0 Original 2-3d 3 Delete period and add "'except that the
antenna coupler will be received partly
assembled. Proceed as follows:

(1) Remove the hardware that attaches
the gear housing to the drum.

(2) Lift off gear assembly.

(3) Remove the split connectors and
the mounting clamp. "

__—2-0 : Original 2-3c 3 Delete period and add "except as follows:

(1) remove hardware from the drive
plates on front panel.

(2) Remove pick-up loop clamping
blocks and loosen the bolts which hold
the yokes of the upper trundle wheels. "

~6-14 Original 6-6d(4) 2 Delete period and add''and reassemble
the gear housing assembly to the
antenna coupler housing. "

~6-14 Original 6-6d(8) 4 Add ""Pins will be at right angles to
each other."

—6-17 Original 6-6d(14) 6 Insert after period ""The trundle wheel
brackets may be adjusted to achieve
alignment. "

~6-17 Original 6-6d(16) 8 Add ""Then connect the RF pick-up
loop to the junction box. '

cial Manager, USN
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FRONT MATTER NAVSHIPS 94253 Promulgating Letter

DEPARTMENT OF THE NAVY
BUREAU OF SHIPS
WASHINGTON 25, D. C. IN REPLY REFER TO

Code 242-100

From: Chief, Bureau of Ships
To: All Activities concerned with the Installation, Operation,
and Maintenance of the Subject Equipment

Subj: Technical Manual for Antenna Coupler Group AN/FRA-4O(V),
NAVSHIPS 94253

1. This is the Technical Manual for the subJject equipment and
is in effect upon receipt.

2. When superseded by a later edition, this publication shall be
destroyed.

3. Extracts from this publication may be mede to facilitate the
preparation of other Department of Defense publications.

4, Errors found in this publication (other than obvious typogra-
phical errors), which have not been corrected by means of Temporary
Corrections or Permanent Changes should be reported. Such report
should include the complete title of the publication and the publi-
cation number (short title); identify the page and line or figure

and location of the error; and be forwarded to the Publications Section
of the Bureau of Ships.

5. All Navy requests for Bureau of Ships electronic publications should
be directed to the Naval Supply Depot, 5801 Tabor Avenue, Philadelphia,
Pennsylvania,

R. K. JAMES
Chief of Bureau
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AN/FRA-49(V)
GENERAL INFORMATION

NAVSHIPS 94253

SECTION 1

GENERAL INFORMATION

1-1. INTRODUCTION.

This manual provides complete information for the
installation, operation, and repair of Antenna Cou-
pler Group AN/FRA-49(V). Principles of operation
are explained in sufficient detail, and trouble-shoot-
ing data is so arranged, that a minimum of down
time may be achieved.

1-2. GENERAL DESCRIPTION.

Antenna Coupler Group AN/FRA-49(V) is designed
for use at U.S. Navy shore stations and is not to be
exposed to the weather. The equipment is designed

for operation in the temperature range of zero to
500C (Class 4) into an antenna that presents an im-

pedance variation of three to one oi lfsiz over the (1
f e e Y P2
%%up T group (figute 1-1) consists of
three antenna couplers that may be any desired com-
bination of Antenna Coupler CU-999/FRA-49(V) and

Antenna Coupler CU-999/FRA-49(V) housed in an
Electrical Equipment Cabinet CY-3409/FRA-49(V).
Circulating air is drawn from behind the cabinet by
means of three individually controlled electric fans
to dissipate heat.

The antenna coupler group is an accessory unit

that couples the output power of one to three radio
transmittgrs to a common broad‘pand antenna. ®his -

P IS5 tHtaneous NS 1N v ENTLS
B-or-D3B). Antenna Coupler CU-998/FRA-49(V)

is used when transmitting in the two to six megacycle
frequency range and Antenna Coupler CU-999/FRA -
49(V) is used when transmitting in the five to 15
megacycle frequency range. To prevent degradation
of performanee a guardband must be established be-
tween any two carriers that is at least equal to 10
per cent of the lower carrier frequency. Paragraph
1~4 summarizes the principal features of the antenna
coupler group. Sec /- F— -

Antenna:Coupler CU-998/FRA-49(V) or Antenna
Coupler CU-999/FRA-49(V) consists of a single
channel with its output series connected to the an-
tenna. A directional coupler in the channel samples
the r-f voltages (forward and reflected). These
voltages are rectified and used for monitoring and
equipment protection purposes.

QR

NOTE

The directional coupler is referred to as such
because it may be connected correctly in only
one way. Technically it is a bidirectional de-
vice,

ORIGINAL

e

A removable r-f tuning unit is the main item of the
It can be tuned through the entire
frequency range of the antenna coupler.

antenna coupler.

1-3. FACTORY AND FIELD CHANGES.

None.

1-4. QUICK REFERENCE DATA.

a. Primary Power Input
(Fans and overload circuits)

b. Freduency Range
(1) Antenna Coupler
CU-998/FRA -49(V)

(2) Amntenna Coupler
CU-999/FRA -49(V)

c. Transmission Efficiency

(1) Antenna Coupler
CU-998/FRA-49(V)

(2) Antenna Coupler
CU-999/ FRA -49(V)

d. Input Impedance
e. Output Impedance

f. Antenna Impedance
Variation

g. Maximum Input Power
(R-f) (Per channel)

LS

L f ‘, L
.,)\'."{"‘Y [ RSN
h. Channel-lséla—t—xen‘ (Mini -

mum frequency separation be-
tween two channels)

i. Adjacent Channel Atten

j. Temperature Range

Paragraph
1-1

|

|

115 vac
50/60 cps
+10 per cent
108 Watts

Twomctosixme

Fivemec to 15 mc

78 per cent
75 per cent

75 ohms
75 ohms

3:1 or less

Three kwcarrier
level, 100 per
centAM DSB or
10 kw Peak-Enve-
lope Power SSB
10 per cent of 7= 2~
lower channel

27 db

0° to 50° C
(32° F to 122° F)

1-1




Paragraph
1-5

1-5. EQUIPMENT LISTS.

a. EQUIPMENT SUPPLIED. - All equipment

supplied is listed in table 1~1, following.

NAVSHIPS 94253

AN/FRA-49(V)
GENERAL INFORMATION

TABLE 1-1. EQUIPMENT SUPPLIED
QUAN. NOMENCLATURE *OVERALL DIMENSIONS
PER
EQUIP. NAME DESIGNATION HEIGHT | WIDTH | DEPTH | *VOLUME | *WEIGHT
1 Antenna AN/FRA-49(V) 39-1/2 36-3/16 | 62-1/2 52 630
Coupler
Group
1 Connector P1**
1 Connector P2
1 Connector P3
1 Connector P4
1 Connector P5
1 Connector P7
1 Connector P9
1 Connector P11
* Unless specified, dimensions are in inches, volume in cubic feet, and weight in pounds.
** See Parts List.
b. EQUIPMENT SHIPPING DATA. - All neces~
sary shipping data is shown in table 1-2.
TABLE 1-2. SHIPPING DATA
BOX NOMENCLATURE *QOVERALL DIMENSIONS
NO. NAME DESIGNATION HEIGHT | WIDTH | DEPTH | *VOLUME | *WEIGHT
1 Antenna CU-998/FRA-49(V) 21-5/8 22-7/8 49-1/4 14 190
Coupler or
CU-999/FRA-49(V)
2 Antenna CU-998/FRA-49(V) 21-5/8 22-7/8 | 49-1/4 14 190
Coupler or ’
CU-999/FRA-49(V)
3 Antenna CU-998/FRA-49(V) 21-5/8 22-7/8 49-1/4 14 190
Coupler or
CU-999/FRA-49(V)
4 Capacitors 26-1/2 27 43-1/2 18 118
5 Electrical CY-3409/FRA-49(V) 41-1/4 40 67-1/4 64 568
Equipment
Cabinet

* Unless otherwise noted, dimensions are in inches, volume in cubic feet, and weight in
pounds (approximate).

1-2
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AN/FRA-49(V) NAVSHIPS 94253 Paragraph
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Y . EQUIPMENT SIMILARITIES. —Fhere-are— _HE2 (Aw
/{/ meclma?t,equrpmenrm M sl WN /)/ “#~

d. ELECTRON TUBE COMPLEMENT. - The
semiconductor diodes used in Antenna Coupler Group
AN/FRA-49(V) are indicatedintable 1-3. The diodes
associated with the directional couplers are assem-

p— bled as part of the connectors andare not replaceable
( items.
TABLE 1-3. ELECTRON TUBE COMPLEMENT

UNIT AND TUBES 1N540 TOTAL
Electrical Chassis - 1 1
Overload Protective
Device

Total number of each 1 !

( type

e. VACUUM CAPACITORS. - Removable vari-
able capacitors with vacuum dielectric are supplied
with each antenna coupler as follows: *

(1) Antenna Coupler CU-998/FRA-49(V):
(a ) ECI part/dwg. 11-00069-001,

(b ) ECI part/dwg. 11-00070-001,

Quan., -

Quan.
(2) Antenna Coupler CU-999/FRA-49(V):
(a ) ECI part/dwg. 11-00069-002,

Quan. -
3(b ) ECI part/dwg. 11-00070-002,

Quan
1 * Refer to maintenance parts list for additional
. details.

ORIGINAL 1-3
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NAVSHIPS 94253

AN/FRA-49(V)
INSTALLATION

SECTION 2

INSTALLATION

WARNING

R-f voltages dangerous to life are present in
the r-f sections of the antenna coupler group.

Note

The installation procedures for Antenna
Coupler CU- 998}) RA-49(V) and Antenna
Coupler CU-999/FRA-49(V) are identical.

2-1. UNPACKING AND HANDLING.

The coupler is packed in a wooden crate and four
wooden boxes. Shipping boxes should be placed as
close to the operating site as is practicable and then
opened, Remove all enclosed material such as
handbooks, cables and hardware, immediately upon
the opening of the inner wrappers.

CAUTION

Handle the vacuum capicitors with care in
order to prevent breakage of the glass.

Place capacitors in a safe place until ready for in-
stallation. The antenna couplers may stand erect
with gear housing uppermost. Dispose of other pack-
aging materials to reduce the possibility of personal
accident or equipment damage.

2-2. SITE SELECTION AND POWER REQUIRE-
MENTS.

Select a location that is protected from the weath-
er. The ambient temperature range of the unit is
0 C to +560 C (32 to +122 F). Heating to prevent
freeze damage to the non-operating equipment is
not required. Provide a power source of 115 vac
+ 10 per cent 50/60 cps. The power required by the
unit is 108 watts. Provide ventilation for a heat
dissipation of approximately 3000 watts under full
operating power.

2-3. INSTALLATION PROCEDURES,
Installation consists of four phases:
a. Electrical equipment cabinet positioning.

b. Installation of tuning capacitors in the
antenna couplers.

c. Installation of the antenna couplers into the
electrical equipment cabinet.

d. R-f cable fabrication and installation.

The antenna couplers are heavy. At least three men
will be required to handle them. A small frameand
endless chain pulley will prove useful if one is
available,

a. ELECTRICAL EQUIPMENT CABINET
POSITIONING. - All dimensions and required clear-
ances for installation are shown in figure 2-1. When

2-0

positioning the electrical equipment cabinet make
the following additional allowances, selections and
adjustments:

(1) Allow 2-1/2 feet on either side of the
electrical equipment cabinet so that sides can be re-
moved for maintenance.

(2) Allow a minimum of 2-1/2 feet at the rear
of the electrical equipment cabinet for cable connect-
ions and ventilation.

(3) Allow a minimum of 2-1/2 feet at the
front of the cabinet.

(4) When available, allow space for main-
tenance access through the top of the electrical
equipment cabinet.

(5) Select a firm floor or slab to minimize
electrical equipment cabinet settling.

(6) Adjust the four jack-leveling supports to
minimize twist of the electrical equipment cabiret
structure. Lay the level on the top edge of the front
panel and adjust the front jack-leveling supports.
Then lay the level on the top edge of the rear panel
and adjust the rear jack-leveling supports. Front-
to-rear leveling is less important than side-to-side
leveling because it has less twisting effect on the
electrical equipment structure.

b. TUNING CAPACITOR INSTALLATION.
The procedure for installing the tuing capicitors is
the same as the procedure for replacement of tuning
capacitors given in Section 6.

c. ANTENNA COUPLER UNIT INSTALLA-
TION. - The procedure for installation of the an~
tenna couplers is the same as the procedure for re-
placement of antenna couplers given in Section 6.

Note

Because of the simplicity of the equipment,
an interconnection diagram is not required.
The cable installation procedures describe
the interconnections. Additional data is
presented in the full schematic diagram.

d. R-F CABLE FABRICATION AND INSTAL-
LATION.

(1) TRANSMITTER CABLES. - Fabricate
three cables as indicated in table 2-1. Connect one
end of each cable to one of the three INPUT 759 jacks
(CHANNEL 1, CHANNEL 2, CHANNEL 3) atthe rear
of the electrical equipment cabinet. Connectthe other
end of each cableto the associated transmitter output.

(2) ANTENNACABLE. - Fabricate the antenna
cableas indicated intable 2-2. Fasten the coupling
half to the OUTPUT 750 jack at the rear of the electical
equipment cabinetusing the four mounting bolts pro-
vided. Be sure thatthe center stub of the coupling half
isproperly engagedin the jack. Connect the other end
of thetable to the input jack of the site antenna.

(3) REMOTE CONTROL CABLES. - Fabri-
cate three cables as indicated in table 2-3. Con-
nect one end of each cable to one of the three RE-
MOTE CONT. BLOWER jacks at the rear of the
electrical equipment cabinet. Connect the other end
of the cable to the appropriate terminal board of
the associated transmitter as follows:
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Figure
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INSTALLATION

(b.) Connect the wires from pins C and D
(a normally-closed set of relay contacts) so as to
operate the transmitter overload-shutdown circuits
when the relay contacts open,

(a.) Connect the wires from pins A and B to
the equipment side of the transmitter power switch
so as to supply 115 vac to pins A and B when trans-
mitter power is turned on.

TABLE 2-1. ANTENNA COUPLER GROUP AN/FRA-49(V),
TRANSMITTER CABLE FABRICATION AND CONNECTION (THREE REQUIRED)

CONNECTOR PROCEDURE USE

P5, P7 or P9 1. Connect one end of a section of Couple

(UG-154/U) _.RE-35 B/U or RG-164/U, co-axial transmitter
~f="""cable (of sufficient length) to one of output to

antenna cou-
pler input.

the three UG-154/U connectors sup-
plied with the unit.

2. Connect the other end of the cable
to the r-f output connector (of the asso-
ciated transmitter).

TABLE 2-2. ANTENNA COUPLER GROUP AN/FRA-49(V),
ANTENNA CABLE FABRICATION (ONE REQUIRED)

PROCEDURE USE

CONNECTOR

P11 1. Connect the coupling half to a Connects
(Aluminum cou- suitable length of semi-flexible co- antenna cou-
pling half) axial cable such as Styroflex cable pler group to
RG-248/U (Phelps Dodge Copper antenna.

Productions Corporation, New York).

2. Connect the other end of the cable
to a suitable connector for the antenna.

TABLE 2-3. ANTENNA COUPLER GROUP AN/FRA-49(V),
REMOTE CONTROL CABLE FABRICATION (THREE REQUIRED)

PROCEDURE

CONNECTOR

P2, P3 or P4 1. Cut a suitable length of Belden number 8424 four-conductor
(Type MS3106A14S-28) cable or an equivalent per MIL-C-3432.

2. Identify and mark each wire end.
3. Solder one conductor to each pin of the connector.

4. The remaining end of the four-conductor cable connects to
the associated transmitter as follows:

Pins A and B --115 vac primary power circuit
Pins C and D --Overload shutdown circuit

5. Repeat the procedure for the other two cables.

(4) POWER CABLE. - Fabricate a power
cable as indicated in table 2-4. Connect one end of
the cable to the BLOWER INPUT jack at the rear of
the electrical equipment cabinet. Connect the other
end of the cable as follows:

Connect pins B and C to the a-c source. When
an unbalanced or a grounded power distribution sys-
tem is used to supply the power, connect pin B to
the neutral wire or to the grounded wire.

(5) ELECTRICAL EQUIPMENT CABINET
INTERLOCK CABLE. - Series connected interlock
switches open automatically whenever either side of
the electrical equipment cabinet is removed. Con-
nections to these switches are available on TB4.

2-2

When it is deemednecessary, a power disconnect de-
vice (not supplied) for the transmitters may be connec-
ted to TB4 in which casethe interlock switches will
become the control switches for the disconnect device.
(6) LIGHTNING PROTECTION CABLES
AND DEVICES. - There are no lightning protection
devices as such in Antenna Coupler Group
AN/FRA-49(V). Adequate grounding of the equip-
ment shall be provided for.

WARNING

R-f voltages dangerous to life are present in
r-f sections of the antenna coupler group.

ORIGINAL
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TABLE 2-4. ANTENNA COUPLER GROUP AN/FRA-49(V),
POWER CABLE FABRICATION (ONE REQUIRED)
CONNECTOR PROCEDURE USE
P1 1. Select a medium grade flexible,

(Type MS3108-58)

three-conductor cable such as
CO-03MGF(3/16)0360 per MIL-C-3432.

2. Cut a suitable length of this cable.
3. Identify and mark each wire end.

4. Form and tin one end of each wire
using acid-free solder.

5. Solder the other end of the wires to
the following pins of the connector:

Connects:

Pin A Electrical equipment
cabinet ground wire
Pins Band C 115 vac

2-4, INSPECTION AND ADJUSTMENTS.
Note

Emergency shut-off of r-f power is accom-
plished by disconnecting all REMOTE CONT.
BLOWER connector cables. This actuates
the transmitter overload-shutdown circuits.

Connect the positioned unit to the transmitters
and to the antenna using such additional fittings,
hardware, and mounting brackets as necessary.
Complete the following inspection and adjustments
before the initial energization and operation of the
antenna coupler group is attempted.

Note

Remove both sides and the top of the electri-
cal equipment cabinet before proceeding.

a. MECHANICAL INSPECTION. - Inspect the
installed unit and correct all mechanical defects.
Operate each tuning control to the mechanical stop.
Observe that stops are positive and that controls
operate smoothly without binding. Dial readings
should be 0000 to 0028 for COUPLING and 000 to 0057
for TUNING for Antenna Coupler CU-998/FRA-49(V)
and 0000 to 0022 for COUPLING and 0000 to 0050 for
TUNING for Antenna Coupler CU-999/FRA-49(V).

b. ELECTRICAL INSPECTION., - Visually in-
spect the various electrical components such as
cables, switches, fuse mountings and fuses for ob-
vious defects. Make certain that cable connectors
and adaptors are securely joined and that lock rings
are tightened.

CAUTION

Do not disturb settings of resistors R2, R4 /[ ?/

and R6 located on meter boxes. These ad-
justments are made at the factory.

Test fuse mounts for possible short-circuit. Ex-: .
tract each fuse holder from the mounting and remo%%
the fuse. Make an ohmmeter resistance measure- i

ment across the two furrule clips. Correct any ™
defects.

ORIGINAL

c. PRE-OPERATION TEST AND CHECKS. -
The unit does not require pre-operation testing or
checks.

d. " INITIAL TUNING ADJUSTMENTS. - Upon
completion of inspections the antenna coupler group
is ready for initial tuning. Shut off the three asso-
ciated transmitters.

Note

Connect a properly tuned transmitter to
the channel to be tuned.

Tune each channel as follows:

(1) Start with the transmitter connected at
INPUT 75 @ CHANNEL 2 and REMOTE CONT.
BLOWER CH. 2.

(2) Set TUNING AND COUPLING controls of
channel 2 toapproximate positions for the frequency
indicated ontuninggraphsonthe front panel. See Sec-
tion 6 fortypical values of approximate TUNING and
COUPLING shaft positions {(seefigures 6-3 and 6-4).

CAUTION

De-couple the other antenna couplers or tune
them for a frequency separation greater than
10 per cent (see paragraph 1-4).

(3) ~Place the channel BLOWER SWITCH to
the ON position.

(4) . Energize the associated transmitter and
tune the antenna coupler to the transmitter operating
frequency. Operate transmitter at reduced power
initially. Further, de-couple the transmitter power
amplifier so as to minimize the transmitter output.

(5) Set the associated monitor selector switch
to the VSWR position. Advance the CAT, adiustment
knob+41vmitif the meter provides a v

half-scale reading. Turn the TUNING

control to obtain a null on the meter. "
noTe

A s the tuning progresses, it will be necessary
to readjust the associated CAL control to pro-
vide maximum reading.

2-3
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(6) Trim the associated COUPLING control
to obtain minimum meter reading.

(7 Return the associated transmitter to full
output position or operating power.

8) Retrim both controls until the lowest pos-
sible VSWR is obtained.

(9) Set the associated monitor selector switch
to the CAL (calibrate) position. Use the associated
CAL adjustment knob to bring the meter pointer to
the « mark (full scale). VSWR measurements are
now possible. (Refer to paragraph 2-4e(3) for pro-
tection circuit settings.)

(10) To check the VSWR reading, switchtothe
VSWR position.

Note

The monitor selector switch FOR (forward)
positionis used for measurement or setting
of r -f power delivery.

(11) Place associated monitor selector switch
in OPR position.

CAUTION

Leave the monitor selector switchinthe OPR
position whenever adjustments and measure-
ments are completed, to enable operation of
theoverloadprotectiondevice.

Note

Thetransmitter tuning controls may require
slight retrimming. Finalsettings maybe
slightly different from the chart values due
toantennaimpedance deviation.

(12). Lock the controls of thefully tuned an-
tenna coupler in position using the thumb-screw
LOCK mechanism. Return the tuning dial knob
cranks to the recessed positions.

(13) Record finalized setting in pencil under
the applicable column heading of the front panel
tuning graph. List the channel frequencies in kilo-
cycles. If the channel or commonly-used frequency
has been assigned a name or other identification,
list this information in abbreviated form.

(14) Repeat the procedure for the other two
channels. Make certain that the tuned frequencies
differ by at least 10 per cent (paragraph 1-4.)

CAUTION

Set the COUPLING control of the channel being
tuned to0000if itis necessary to tune through
the frequency of other channels.

e. PROTECTION CIRCUIT ADJUSTMENTS. -
Eachof the three meter relays (one for each chan-
nel) must be adjusted to deactivate the associated
transmitter when a VSWR of 3.5 to1loccurs. Each
meter relay, located in the upper left corner behind
the front panel, is adjusted as follows:

(1) Place the channel 1 front-panel monitor
selector switch in the VSWR position. After meter
is calibrated, see paragraph 4-2c.

(2) Record the initial setting of the channel 1
TUNING control (fromthe counter) and then vary the

2-4
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control until a VSWR of 3.5 or less is indicated on
the front panel meter.

Note

Transmittermust be operating with normal
poweroutput whenreading VSWR of 3. 5 be-
causethe protection circuits will be activated
at other VSWR levels if input power is changed.

(3) Place the channel 1 monitor switch in
the OPR position and proceed to the rear of the
front panel.

(4) Slowly turn the zero-adjust screw of
meter relay K5 (K7 is for channel 2 and K9 is for
channel 3) until transmitter interruption occurs.

(5) Return the channel 1 TUNING control to
the position recorded in step 2.

(6) Repeat steps (1) through (5) for the other
two channels.

Note

Other values of VSWR (not to exceed 3.5)
can be used to actuate the relay meter if
so desired. When VSWR values other than
3.5 are desired, vary the TUNING setting,
step (2), to the desired VSWR.

() Replace the electrical equipment cabinet
sides and top.

2-5. INTERFERENCE REDUCTION.
Interference reductionprocedures arenot required.
2-6. PREPARATION FOR RESHIPMENT.

When the antenna coupler group is tobe reshipped,
perform the following procedure:

a. Remove the antenna couplers from the an-
tenna coupler group. Follow the antenna coupler
removal procedure presented in Section 6.

b. Remove the large and the smallglass-en-~
closed variable capacitorsfrom theantenna ccuplers,
usingthe removalprocedure presentedin Section 6.

c. Reassemble all capacitor mounting hardware
and then reassemble the antenna couplers.

d. Remove all cables from the antenna coupler
group.

e. Disassemble the cables and reclaim or re-
place all connectors originally supplied with the
equipment (all connectors which mate with the cou-
pler jacks, see table 1-1).

f. Pack the three antenna couplers, the elec-
trical equipment cabinet, and the tuning capacitors
in separate crates or boxes having the dimensions
indicated in table 1-2. Pack the connectors and this
manual inside of the electrical equipment cabinet.
Use any means necessary to protect the crated or
boxed parts from damage due to rough handling. Pre-
vent the connectors and this manual from moving
around or from damage within the electrical equip-
ment cabinet.
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OPERATOR'S SECTION

( SECTION 3

3-1. OPERATING PROCEDURES.

Antenna Coupler Group AN/FRA-49(V) does not
require an operator in attendance. All tuning and
adjustment procedures are performed by skilled
technicians and are described in Section 2.

3-2. EMERGENCY OPERATION.
Emergency operating procedures are performed

( by skilled technicians and are presented in Section 6.

ORIGINAL

OPERATOR'S SECTION

CAUTION

The antenna coupler must be retuned when
the associated transmitter frequency is
changed. Repeat required steps as des-
cribed in Section 2 (paragraph 2-4d) to
prevent damage to the unit.
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SECTION 4

PRINCIPLES OF OPERATION

4-1. OVERALL FUNCTIONAL DESCRIPTION.
Antenna Coupler Group AN/FRA-49(V) (see fig-
ure 4-1) consists of three independent and identical
channels connected to a common broadband antenna.
Each channel consists of r-f circuits, metering cir-
cuits, protection circuits, and additional auxiliary

circuits.

a. R-F CIRCUITS. - Radio frequency signals
are applied through a directional coupler to an an-
tenna coupler. Input signals at the tuned frequency
are electro-magnetically coupled by the antenna cou-
pler to a pick-up loop. The three pick-up loops used
in the antenna coupler group are series-connected to
a common broadband antenna. In this manner three
radio transmitters can use the same broadbands;
antenna i i

Antenna Coupler CU-998/FRA-49(V) is tuned to
respond to signal inputs in the 2 to 6 megacycle fre-~
quency range. Antenna Coupler CU-999,/FRA-49(V)
is tuned to respond to input signals in the 5 to 15
megacycle range. Electrical Equipment Cabinet
CY-3409/FRA-49(V) is used with both types of an-
tenna coupler.

b. METERING AND PROTECTION CIRCUITS. -
Each channel is supplied with an R. F. INDICATOR
meter and a protection circuit. The meter indicates
forward power and voltage standing-wave ratio
(VSWR). The meter is used during r-f tuning pro-
cedures and during trouble-shooting procedures.

The protection circuit opens a set of relay con-
tacts when the VSWR exceeds 3.5 to 1 or any other
ratio selected by positioning the fixed contact on a
meter relay when the monitor selector switch is in
the OPR position ""When properly connected to
Omvlitré?a external circuitry'.

The which operates the meter and the
protection circuit is obtained from the associated
directional coupler. A mor‘ﬁto elector switch is
used to select the forward sampled by the
directional coupler &og éhe transmitter, or it can
select the reflected (from the antenna and
antenna coupler) which is sampled by the directional
coupler.

c. ADDITIONAL AUXILIARY CIRCUITS. - Ad-
ditional circuits include a small power supply, blow-
ers, transmitter-operated blower control relays and
a safety interlock. The power supply provides d-c
voltage for the protection circuits. Three blowers
cool their respective antenna couplers by drawing
filtered air from the rear of the electrical equipment
cabinet and blowing it through the center of the an-
tenna coupler. The blower control relays are ener-
gized by ac from the associated transmitter. As a
result, the blowers are automatically disconnected
from power when the associated transmitter is not
energized. The safety switches provide a switch
opening when either side of the electrical equipment
cabinet is removed. These switches can be connect -
ed to interrupt power to the associated transmitters
when the antenna coupler group is being serviced.

4-0

4-2. FUNCTIONAL SECTIONS.

Each identical channel of Antenna Coupler Group
AN/FRA-49(V) consists of four functional sections
(the pick-up loops are part of the antenna couplers):

(1) Directional coupler

?2) Antenna coupler

3) R.F. INDICATOR meter
(4) Protection circuit

a. DIRECTIONAL COUPLER. - All radio fre-
quency input sighals are applied to the antenna cou-
pler through the-directional coupler. A small por-
tion of the energy passing through the directional
coupler is rectified by associated semi-conductor
diodes. The rectified r-f voltage available at the
red-baegﬁgtput jack (see figure 4-2) is a sample
of the being applied by the associated trans-
mitter. The rectified r-f voltage available at the
yellow-banded output jack is a sample of the ve-}t‘a:gef
being reflected by the antenna coupler and the broad-
band antenna. These rectified voltages operate the
meter and protection circuit.

b. ANTENNA COUPLER. - The antenna coupler
is a parallel resonant circuit capable of handling
high-power r-f signals. A fixed inductance and
variable capacitors are used for tuning. The capa-
citance values are varied as a tuning shaft on each
capacitor is rotated. The capacitor shafts are
geared together and coupled to the associated
TUNING knob on the front panel.

The energy applied to the inductor is electro-
magnetically coupled to the pick-up loop. The
amount of coupling is determined by the physical
closeness of the tuning inductance and the pick-up
loop.

The tuning inductance is a helical single-layer
coil of tubing. The pick-up loop is a single turn
coil encircling the tuning inductance. Both elements
are mounted inside of the antenna coupler. The two
terminals of the pick-up loop protrude from the side
of the antenna coupler through a rectangular slot
running along the long dimension of the antenna
coupler.

The terminals of the pick-up loop are rigidly fas-
tened in a junction box mounted on the frame of the
electrical equipment cabinet. The entire antenna
coupler is free to move a short distance along the
length of the electrical equipment cabinet.

Coupling is varied when the entire antenna coupler
assembly is moved (on trundle wheels along a set of
tracks) towards and away from the non-moving pick-
up loop. This is accomplished by a lead screw
mounted on the antenna coupler and coupled to the
COUPLING knob on the front panel.

Mechanical counters are used to indicate the num-
ber of turns made by the TUNING and the COUPLING
shafts.

c. R.F. INDICATOR METER. - The R.F.
INDICATOR meter is calibrated to indicate input
power and voltage standing-wave ratios.

The associated monitor selector switch (see fig-
ure 4-3) connects the rectified voltage from the
directional coupler to the meter. When the switch is
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Figure 4-2. Typical Directional Coupler and Antenna Coupler (Channel 1),
Simplified Schematic Diagram
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in the FOR position, the rectified sample of power
received from the associated transmitter is con-
nected through the FOR potentiometer to the meter.
The FOR potentiometer is factory calibrated.

When the switch is in the CAL position the recti-
fied sample of the transmitter signal is applied to
the meter movement through the CAL potentiometer.
The correct value of VSWR is indicated when the
CAL potentiometer is properly calibrated. To cali-
brate, the CAL potentiometer is adjusted to cause a
deflection to the « mark on the meter. In this man-
ner, the rectified portion of the input voltage (FOR)
is used as a reference for the indication of reflected
voltage.

When the monitor selector switch is placed in the
VSWR position, the fraction of the input voltage
which is reflected back causes a meter indication
which represents the reflected voltage relative to
the forward voltage.

d. PROTECTION CIRCUIT. - When the monitor
selector switch is in the OPR position the rectified
reflected r-f voltage from the directional coupler is
applied to the deflection coil of the meter relay in
the protection circuit. The rectified voltage causes
the pointer of the meter to contact a fixed contact

ORIGINAL
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when the VSWR exceeds 3.5 or any other value se-
lected by positioning of the meter pointer. The as-
sociated relay, K4 in this case, is actuated by the
meter relay contact closure. As a result:

(1) Contacts K4-7 and -13 close and energize
a reset coil on meter relay K5. This causes the
meter relay contacts to open, thus removing d-c re-
lay voltage from the coil of relay K4. Relay K4 does
not drop out at this time because of contacts K4-12
and -5.

(2) Contacts K4-4 and -12 open and remove
d-c relay voltage from capacitor C4A and resistor
R7. At the same time, contacts K4-12 and -5 close
and connect the charged capacitor to the coil of re-
lay K4. Thus the relay stays energized until the
capacitor discharge current falls below the relay
drop-out value. The interval before drop-out is
approximately 250 to 300 milliseconds.

(3) Contacts K4-1 and -11 open during the
interval that relay K4 is energized. As a result,
the transmitter overload-shutdown circuits are ac-
tuated for 250 to 300 milliseconds.

e. ADDITIONAL AUXILIARY CIRCUITS. - The

auxiliary circuits are conventional and are shown in
the full schematic diagram presented in Section 6.
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SECTION 5

TROUBLESHOOTING

5-1. GENERAL.

The functional and electrical simplicity of Antenna
Coupler Group AN/FRA-49(V) makes it possible to
locate rapidly the source of trouble indications and
to isolate the faulty part. When trouble is localized
refer to the removal and replacement procedures
given in Section 6.

a. TROUBLE-SHOOTING PROCEDURE. - The
trouble-shooting procedure for the antenna coupler
group consists of overall trouble-shooting, which
includes visual inspection and functional section
trouble-shooting. For the purpose of this manual it
is assumed that preliminary trouble-shooting has
localized the trouble to the antenna coupler group.
The nature of the trouble will immediately localize
the malfunction to one of the three identical channels
or to the common antenna coupling circuit.

b. TROUBLE INDICATIONS. - Radio-frequency
signal troubles will be indicated (see table 5-7) by:
1) Absence of power at the common antenna.
2) Periodic interruption of transmitter op-
eration as a result of the associated antenna coupler
protection circuit.

Meter circuit troubles will be indicated when the
R. F. INDICATOR meter of the associated channel
does not properly indicate power or VSWR conditions
known to exist.

Protection circuit troubles will be indicated when
periodic adjustments of the meter relay of a channel
fail to result in shutdown of the associated trans-
mitter.

5-2. TEST EQUIPMENT AND SPECIAL TOOLS.

A multimeter and a vtvm are the only pieces of
test equipment required for trouble-shooting the
antenna coupler group (see table 5-1). Additional
trouble-shooting is performed using the R. F. IN-
DICATOR meters associated with each channel. No
special tools are required.

5-3. OVERALL TROUBLE-SHOOTING.

The overall trouble-shooting of the antenna coupler
group is accomplished by using the following proce-
dures:

a. PRELIMINARY CHECK. - Make sensory
observations as the first step in localizing the cause
of trouble. Make sure that both sides of the antenna
coupler group are firmly in place (interlock switches
closed). The following observations should be made:

(1) Check the settings of the TUNING and
COUPLING controls of each channel against the tun-
ing chart on the front panel. Make sure that each
channel is tuned to the same frequency as the assoc-
jated transmitter. If this is not the case, continue
checking the antenna coupler group for possible
damage due to the impedence mismatch.

(2) Observe the BLOWER indicators on the
front panel. If any of the indicators are off when the
associated transmitter is on, refer to the functional-
section-trouble-shooting chart dealing with the
blower circuits.

(3) Feel the blower intakes to check blower
operation. If no air flow is felt, refer to the func-
tional-section-trouble-shooting chart dealing with
the blower circuits.

WARNING

R-f voltages dangerous to life are present
in the r-f sections of the antenna coupler
group.

(4) Remove the electrical equipment cabinet
top panel and note any smell of burning insulation
coming from the antenna couplers. If this smell is
noted, and the blowers are in satisfactory condition,
refer to the functional-section-trouble-shooting
chart dealing with the antenna coupler. This symp-
tom is associated with prolonged inductive arc-over
that has resulted in charring of the insulators in an
antenna coupler.

TABLE 5-1. TEST EQUIPMENT

NAME TYPE ALTERNATE USE
Multimeter AN/PSM-4C Triplett 630A Measure voltage, re-
sistance, and current
vtvm AN/USM-116 ME-25/U Measure voltage

5-0
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(5) Listen for the sound of arcing. Locate any
element doing so and check protection circuit.

(6) Visually inspect the inside of the electri-
cal equipment cabinet for charred insulation, broken
wires, charred resistors, and ruptured or melted
capacitors. Replace any components found in this
condition.

Note

Do not remove the electrical equipment cabinet
sides if an interlock cable is connected to TB4
which is behind the rear panel (upper left, when
vie\)Jved from front of electrical equipment cabi-
net).

b. CONTROL SETTINGS AND OPERATING CON-
DITIONS. - Place all BLOWER switches in ON pos-
ition. Apply r-f power to all channels by operating
the associated transmitters.

CAUTION

When using the transmitters as r-f power
sources in trouble-shooting always operate
at reduced power. Use power inputs of
approximately 500 watts.

c. SYSTEM TROUBLE-SHOOTING CHART. -
Use the system trouble-shooting chart (table 5-2) as
a methodical trouble-detecting and fault-isolating
procedure. Use the chart in conjunction with the
system block diagram (figure 4-1) and the full sche-
matic diagram (figure 6-18).

NAVSHIPS 94253

Paragraph
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However, check table 5-7 before performing sys-
tem trouble-shooting. Table 5-7 presents typical
troubles. In some cases, the trouble will be typical
and more direct trouble-localization procedures will
be possible.

5-4. FUNCTIONAL SECTION TROUBLE-SHOOTING.

Functional section trouble-shooting procedures are
used for localizing trouble with the R. F. INDICATOR
meter circuit, the protection circuit, the directional
coupler and antenna coupler, the antenna circuit, and
the blower circuit.

a. PRELIMINARY CHECK. - Perform the pre-
liminary checks outlined in paragraph 5-3a. Con-
centrate on the functional section indicated by table
5-2 as being the probable cause of trouble.

b. TEST EQUIPMENT AND SPECIAL TOOLS. -
Use the multimeter and vtvm described in table 5-1.
The vtvm and probe are used for r-f and meter cir-
cuit trouble-shooting. The multimeter is used for
all other measurements.

c. CONTROL SETTINGS AND OPERATING
CONDITIONS. - Maintain the conditions described in
paragraph 5-3b. Remove the sides of the electrical
equipment cabinet and jumper the interlock (TB4,
pins 1 and 2, on the upper left behind the rear panel).

WARNING

R-f voltages dangerous to life are present
in the r-f sections of the antenna coupler

group.

TABLE 5-2. ANTENNA COUPLER GROUP AN/FRA-49(V)

SYSTEM TROUBLE-SHOOTING CHART

STEP PRELIMINARY ACTION NORMAL INDICATION NEXT STEP

1 Set each monitor selector Each meter pointer If indication is normal
switch to the CAL posi- should deflect to the proceed to step 2. If
tion and set each CAL mark. not, refer to the func-
adjustment to provide a tional section trouble-
meter deflection to the shooting chart for the
mark on each R. F. R. F. INDICATOR meter.
INDICATOR meter.

2 Set each monitor selector Each meter should If indication is normal
switch to the VSWR posi- indicate a VSWR of proceed to step 3. If
tion. less than 3.5. not, refer to the func-

tional section trouble-
shooting procedure for
the antenna coupler.

3 ~ Set each monitor selector The pointer should If indication is normal,
switch to the OPR position point to some posi- proceed to step 4. If
and observe the meter relays tion other than straight not, refer to the func-
on the inside of the front down. tional section trouble-
panel. shooting chart for the

protection circuit.

4 Retune the transmitter as- The protection cir- If the indication is normal
sociated with channel 1 un- cuit should not oper- proceed to step 5. I not,
til it delivers rated power. ate the transmitter decouple the transmitter

overload-shutdown in order to reduce the in-

circuits. No r-f arc- put power to 500 watts

ing should occur in the and refer to the functional

associated antenna section trouble-shooting

coupler. chart for the antenna
coupler.

5 Repeat step 4 for channels 2 and 3. (Same) (Same)

ORIGINAL 5-1
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d. FUNCTIONAL SECTION TROUBLE-SHOOT- 5-5. TYPICAL TROUBLES.
ING CHARTS. - The procedures used for functional
section trouble-shooting are presented in tables 5-3

through 5-6. Some typical troubles which may be encountered

with the antenna coupler group are presented in

CAUTION

The maximum current which can flow through
theR.F. INDICATOR meter is 20 microamperes.
The maximum meter relay current is 50 micro-
When checking continuity of these
meters use the one megohm resistor in series

amperes.

with the multimeter.

Use the lowest multi-

meter resistance range and observe the

pointer of the meter under test.

Disconnect

the directional coupler voltage when making
resistance or continuity measurements.

table 5-17.

5-6. LOCATION OF PARTS.

The locations of all parts and test points used for
trouble-shooting are identified in figures 5-1
through 5-3. Partial schematic diagrams are
not presented owing to the simplicity of the full
schematic. Voltage and resistance diagrams are
not required in that the antenna coupler group
has no vacuum tubes or transistors.

TABLE 5-3, ANTENNA COUPLER GROUP AN/FRA-49(V),
R. F. INDICATOR METER CIRCUIT, FUNCTIONAL SECTION
TROUBLE-SHOOTING CHART

STEP TEST POINT PRELIMINARY NORMAL NEXT STEP
ACTION INDICATION
1 @ Use vtvm to mea- D-c voltage of If any voltage is detec-
sure voltage. approximately ted proceed to step 2.
Figure 5-1 50 millivolts If no voltage is detec-
present. ted, check red cable*.
or @ Replace directional
coupler if necessary.
Repeat step 1.
.

2 Place the monitor Power indica- If any power indication
selector switch in tion, on R. F. is present, proceed to
the FOR position. INDICATOR step 3. If not, check

meter, of associated FOR poten-

approximately iometer, meter, and

500 watts. monitor selector
switch. Be careful to
limit meter current to
20 microamperes. Re-
peat step 2.

3 Use vtvm to mea- D-c voltage of If voltage is detected,

sure voltage. approximately proceed to Step 4. If
Figure 5-1 50 millivolts no voltage is detected,
present. check yellow cable.
or Replace directional
coupler if necessary.
Repeat Step 3.
.

4 Place the monitor VSWR indication. If indication is absent,
selector switch in check switch and meter.
the VSWR position. Be careful to limit cur-

rent flow through the
meter to 20 microam-
peres. Use the 1 Meg
series resistance and
the lowest range on the
resistance portion of
the multimeter.

*Note: Each cable has an internal resistance of 470 ohms.

5-2
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5-1. Electrical Equipment Cabinet CY-3409/FRA-49(V), Inside Front Panel
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TROUBLE -SHOOTING 5-2

(HIDDEN
OPPOSITE C)

©

(HIDDEN
OPPOSITE F)

o’

Figure 5-2. Electrical Equipment Cabinet CY-3409/FRA(V), Right Side View (Sides Removed)
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TROUBLE -SHOOTING 5-3

5-3. Electrical Equipment Cabinet CY-3409/FRA-49(V), Rear Panel
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5-4 TROUBLE-SHOOTING
TABLE 5-4. ANTENNA COUPLER GROUP AN/FRA-49(V),
PROTECTION CIRCUIT, FUNCTIONAL SECTION
TROUBLE -SHOOTING CHART
STEP TEST POINT PRELIMINARY NORMAL NEXT STEP
ACTION INDICATION
1 @ Use vtvm to mea- D-c voltage of If any voltage is
sure voltage. approximately present, proceed
Figure 5-1 50 millivolts to step 2. If not,
or present. check yellow ca-
ble*. Replace
- directional cou-
pler if neces-
sary. Repeat
step 1.
2 Place the asso- Deflection of If deflection oc-
Fig 5-1 ciated monitor se- pointer on as- curs, proceed to
or lector switch in sociated meter step 3. If not,
@ the OPR position. relay (on as- check the monitor
or sembly on in- selector switch
@ side of front and the meter re-
panel). lay input coil.
3 @ Remove connec- Contact open- If normal indica-
tors P2, P3, and ing occurs tion occurs, re-
Fig. 5-1 P4 and measure causing infi- turn meter ad-
or continuity across nite resistance. justing screw to
@ test points. Mark original setting
or note original and replace as-
or position of relay sociated connec-
adjusting screw tor. This indi-
and then rotate cates proper pro-
screw in direc- tection circuit
tion of pointer. operation. If
normal indication
does not occur,
check relay meter,
relay, and relay
power supply.
*Note: Each cable has an internal resistance of 470 ohms.
TABLE 5-5. ANTENNA COUPLER GROUP AN/FRA-49(V),
DIRECTIONAL COUPLER AND ANTENNA COUPLER,
FUNCTIONAL SECTION TROUBLE-SHOOTING CHART
STEP TEST POINT PRELIMINARY NORMAL NEXT STEP
ACTION INDICATION
1 Set the associated VSWR indication. Proceed to step
monitor selector 2.
switch to the VSWR
position.
2 Adjust the TUNING

and COUPLING con-
trols to obtain a
minimum VSWR at
the frequency of

the associated
transmitter.

Proceed to step
3.

5-6
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Table
5-5

TABLE 5-5. ANTENNA COUPLER GROUP AN/FRA-49(V),

DIRECTIONAL COUPLER AND ANTENNA COUPLER

FUNCTIONAL SECTION TROUBLE-SHOOTING CHART (cont)

STEP TEST POINT PRELIMINARY NORMAL NEXT STEP
ACTION INDICATION
3 Slowly bring the as- No arcing, no If indication is normal,
sociated transmitter operation of the the antenna coupler is
up to the rated power. protective cir- operating properly. If
cuit, and no indication is not nor-
VSWR reading mal, check the pro-
greater than tection circuit. Check
3.5. the tuner gearing. Dis-
connect the associated
transmitter, turn off
the blowers. Remove
and disassemble the
antenna coupler. Check
for charred inductor
insulators. Remove
charred portions or
replace. Check for
damage to capacitors.
TABLE 5-6. ANTENNA COUPLER GROUP AN/FRA-49(V),
BLOWER CIRCUITS, FUNCTIONAL SECTION
TROUBLE-SHOOTING CHART
STEP TEST POINT PRELIMINARY NORMAL NEXT STEP
ACTION INDICATION
1 Check BLOWER Should be on. If indication is normal,
@ indicator and proceed to step 2. If
Fig 5-2 a-c power. not, check fuses, relay,

or@
or@

Feel outside air Should be
filter for stream stream of air.
of air.

capacitor, and blower
motor.

If indication is abnormal,
check mechanical
fastening between motor
and fan blade and check
air filter for excessive
dirt.

TABLE 5-7. ANTENNA COUPLER GROUP AN/FRA-49(V),
TYPICAL TROUBLES
TROUBLE NATURE OF TROUBLE SYMPTOMS

Periodic interrup-
of transmitter
operation.

No signal output at
antenna.

R-f arcing across the tuning coil
in the antenna coupler due to high
peak voltages or excessive dirt or
moisture;antenna coupler not pro-
perly tuned.

Faulty protection circuit operation;
excessive VSWR due to mistuning or
arcing of antenna coupler; improper
adjustment of protection circuit.

Open or shorted transmission cir-
cuit.

Constant tripping of trans-
mitter overload-shutdown
circuits.

No field strength in area
of antenna.

ORIGINAL
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6-1

SERVICE AND REPAIR

SECTION 6 3

SERVICE AND REPAIR )

6-1. FAILURE REPORT.

Report each failure of the equipment, whether caused by a defective part, wear, improper operation, or an
external cause. Use ELECTRONIC FAILURE REPORT form DD787. Each pad of the forms includes full in-
structions for filling out the forms and forwarding them to the Bureau of Ships. Include the model designation
and serial number of the equipment (from the equipment identification plate), the type number and serial num-
ber of the major unit (from the major unit identification plate), and the type number and reference designation
of the particular defective part (from the technical manual). Describe the causeof the failure completely, con-
tinuing on the back of the form if necessary. Don't substitute brevityfor clarity. And remember - thereare

two sides to the failure report -
"YOUR SIDE"
"Every FAILURE REPORT is a boost for you:

. It shows that you are doing your job.

. It helps make your job easier.

. It insures available replacements.

. It gives you a chance to pass your knowledge to
every man on the team.

W=

Always keep a supply of failure report forms on board.

& Printing Office."

6-2. TUNING AND ADJUSTMENT.

a. All tuning controls are located on the front
panel (see figure 6-1). Verify the following condi-
tions before operating the antenna coupler group:

(1) Electrical connections for blower power
and remote control relay power are secure and in
correct positions (see figure 6-2).

(2) Relay control and protection circuit
cables are connected.

(3) The air-circulating blower motor of each
antenna coupler functions when the associated trans-
mitter is energized.

(4) The air filter assembly is in place and
proper blower operates,

Note

Air intakes and outlets shall be free of
obstruction to allow full circulation of air.

b. CONTROL SETTINGS. - The antenna coup-
ler group is operated in accordance with the follow-~
ing tuning procedure and the established settings for
TUNING and COUPLING controls. Established set-
tings are previously used settings which have been
recorded in pencil on the tuning chart as prescribed
in Section 2., All operationg controls can be reached
on the front panel.

c. TUNING. - To tune a channel to any particu-
lar frequency, always consult both the tuning chart
located on front panel (see figure 6-1)and tuning
graphs (figures 6-3, 6-4,6-19 and 6-20), which give
approximate values. Proceed as follows:

1. Place BLOWER SWITCH in ON position.

CAUTION

Set the COUPLING control of the channel
being tuned to 0000 if it is necessary to
tune through the frequency of other channels.

6-0

"BUREAU SIDE" )
"The Bureau of Ships uses the information to:

1, Evaluate present equipment.

. Improve future equipment.
Order replacements for stock.
Prepare field changes.

. Publish maintenance data.

Db N

You can get them from thenearest District Publications

2, Turn COUPLING and TUNING knobs to
set counter readings to values indicated in the tun-

ing graphs.
3. Set monitor selector switch to VSWR -

position,

4, Turn on the transmitter (reduced power
or tune position ).

5. Adjust the TUNING control for minimum
VSWR on R. F., INDICATOR meter. Adjust the
COUPLING control for minimum VSWR. Retrim
both of these adjustments until the lowest possible
VSWR is obtained.

6. Apply full transmitter power and recheck
VSWR.

7. Set monitor selector switch to FOR posi-
tion and adjust transmitter power to read 3 kw.,

8. Change monitor selector switch to OPR
position.

CAUTION D

The protection circuit is only in operation
when the monitor selector switch is in OPR
position. Monitoring of power and VSWR
should be limited to brief checks.

6-3. EMERGENCY OPERATION,

Failure of some portions of the antenna coupler
group may be remedied by the following emergency

procedure.
CAUTION v
In general, repairs should be effected as soon )
as trouble is noted to avoid further damage to )
the antenna coupler group or other equipment.

Emergency suggestions are to be followed only
tothe extent justified and then only after speci-
fic authorization to do so.
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RF INDICATOR T
METER, Mi CHART
( MONITOR \ \
SELECTOR S— S—— el S R u
SWITCH - , \
‘ s4
(MP7) -
COUPLING
MP2

BLOWER
INDICATOR

DSl \

FUSE F2

BLOWER
SWITCH
Si

' CAL
« SPARE POTENTIOMETER
FUSES MPI RS (MPI2)

Figure 6-1. Antenna Coupler Group AN/FRA-49(V), Front Panel View
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6-2 SERVICE AND REPAIR
CHANNEL 3 CHANNEL 2 BLOWER 2 ANTENNA BLOWER
INPUT J9 INPUT JACK J3 OUTPUT JiI INPUT JI
\ J7 |

BLOWER |
JACK J2

CHANNEL |
INPUT J5

BLOWER 3/
JACK J4

AIRCONDITIONING
FILTER MPI3

Figure 6-2. Antenna Coupler Group AN/FRA-49(V), Rear Panel Connectors
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a. Limitedoperationis possibleintheevent of a
failurein one of the lowimpedance capacitors. Remove
the defective capacitor andretunethe antenna coupler
group to present a minimum VSWR indication.

b. Intheevent of failure and removal of an antenna
coupler, a shorting bar may be usedto permit operation
of the other two channels. Tobridgeanantenna coupler,
clamp a shorting baracross the pickuploop connection.

6-4. PREVENTIVE MAINTENANCE OF THE
ANTENNA COUPLER GROUP.

The electrical equipment cabinet and equipment
should be kept in a state of good repair at all times.
The equipment shall also be free of dirt and foreign
matter at all times. Proper preventive maintenance
reduces the requirements for repair and maintains
the proper operating characteristics of the equip-
ment. Wide deviation from the operating character-
istics (see figures 6-3 and 6-4 for typical curves)
indicates the need for repair. Typical antenna-
coupler-group bandpass characteristics, isolation
factors and efficiency factors for Antenna Coupler
CU-998/FRA -49(V) are given in figures 6-5, 6-6,
and 6-7. Thetuning andcoupling curves for Antenna
Coupler CU-999/FRA-49(V) are showninfigures 6-19
and 6-20. Routine or preventive maintenanceshall be
employed to forestall antenna coupler group break-
down or failure. The operating environment of the
equipment shall be considered and the user shall
determine the suitable maintenance interval as well
as the period of time betweén maintenance checks.
The following are maintenance checks:

CAUTION
ing cpmemae: ''Some parts of the an- gh
tenna couplers are exposed to RF nts.

voltages of approximately 55,000 v 2
which create a corona hazard." ny

a. CHECK VSWR READING. - The antenna
coupler group shall be correctly tuned at all times
during operation. Set monitor selector switch to
VSWR position for readings and carefully trim with
TUNING and COUPLING controls.

b. CHECK MONITOR SELECTOR SWITCH
POSITION. - The monitor selector switch for each
operating channel shall be kept in OPR (operate)
position whenever tuning has been completed. Ex-
cept for monitoring purposes, the monitor selector
switch shall be kept in the OPR position.

A transmitter protection channel check shall be
conducted whenever necessary. This check shall be
made when it is evident that high values of VSWR do
not de-energize the overloaded transmitter(s).

WARNING

R-f voltages dangerous to life are present in
the r-f sections of the antenna coupler group.

The uppermost protection meter is for the trans-
mitter on channel 1; the bottom meter is for the
transmitter on channel 3. To trip the protection cir-
cuit, rotate the center adjusting screw of the meter
relay counterclockwise until the pointer touches the
fixed contact. Transmitter will be interrupted. Re-
turn the pointer to the original position as the pro-
tection circuit re-cycles. Repeat this procedure for
each operating transmitter. See paragraph 2-4e for
calibration of protection circuit.

6-5. REMOVAL OF PARTS.

The removal procedures for parts used in the
antenna coupler group are as follows (see figures 6-8
through 6-16):

ORIGINAL
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Note

All removal procedures are performed with the sides
andtop of the electrical equipment cabinet removed.

a. RELAYS, METERS, COMPONENTS,
MOTORS, AND SWITCHES. - Relays, meters, com-
ponents, motors, and switches are removed by re-
moving the mounting hardware and unsoldering the
leads %see figure 6-8).

b. DIRECTIONAL COUPLERS. - Directional
couplers are removed by disconnecting all cables
and removing the four mounting bolts around the
INPUT 75q jack. The input jack to the directional
coupler is also used as the rear panel jack (see
figure 6-9).

c. LOWER ANTENNA COUPLERS. - The pro-
cedure for removing the lower antenna couplers (see
figure 6-10) is as follows:

(1) Disconnect both shafts and remove all
cables.

(2) Disconnect the r-f pick-up loop from the
antenna junction box.

(3) Loosen the bolts which hold the yokes of
the upper trundle wheels.

(4) Incline the antenna couplers towards the
outside of the electrical equipment cabinet and lift
them out.

d. UPPER ANTENNA COUPLER. - The proce-
dure for removing the upper antenna coupler (see
figure 6-10) is as follows:

(1) Disconnect both shafts and remove all
cables.

(2) Disconnect the r-f pick-up loop from the
antenna junction box.

(3) Unfasten the bolts holding one end of each
guide-track retainer and swing the two retainers up
so as to disengage both trundle wheels.

Note

Removal of center frame member will aid
in removal of the upper antenna coupler
(see figure 6-10).

(4) Lift the antenna coupler out of the elec-
trical equipment cabinet.

e. SMALL TUNING CAPACITORS. - The small
tuning capacitors (see figure 6-11) are removed as
follows:

(1) Gain access to the capacitor through the
cutouts in the front of the antenna coupler.

(2) Remove the butterfly nut and the two
halves of the shaft-coupler.

(3) Remove the retaining clamp.

(4) Disengage the capacitor from its socket
and lift out.

f. LARGE TUNING CAPACITOR. - The large
tuning capacitor can only be removed when the an-
tenna coupler is removed from the electrical equip-
ment cabinet. The procedure (see figures 6-12 and
6-13) is as follows:

(1) Remove the associated antenna coupler
and stand it with gears uppermost.

(2) Notethe position of the front trundle-wheel
assemblies andremovethe 12 mounting screws, lock-
washers, nuts, and two trundle-wheel assemblies
from the circumference of the upper flange.

(3) Lift the gear housing assembly up and off

6-5
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Figure 6-5. Typical Bandpass Response Curve For Antenna Coupler Group
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Figure 6-6. Typical Channel Isolation Factors For Antenna Coupler Group
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Figure 6-7. Typical Efficiency Factors For Antenna Coupler Group
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CHANNEL | CHANNEL 2 CHANNEL 3 POWER REMOTE
OVERLOAD OVERLOAD OVERLOAD INTERLOCK JIS
RESET K4 RESET K6 RESET K8

CHANNEL |
OVERLOAD
TRIP K5

MOUNT
FOR FUSE
F4 XF4
CHANNEL 2
OVERLOAD
TRIP K7

OVERLOAD
TIME

CONSTANT
CAPACITOR
c4

CHANNEL 3
OVERLOAD
TRIP K9

FILTER
CAPACITOR
CS

CHANNEL |
OVERLOAD
INPUT JI2

MOUNT
FOR FUSE
FI XFI

XF1,2,3
(SPARE)

LEVELING
JACK
MP20

Figure 6-8. Electrical Equipment Cabinet CY-3409/FRA-49(V),
Inside Front Panel (tuners removed)
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B2 JACK J3 OOUl;’cLER 2.
e

T84 = ) ' [ (BENEATH)

BLOWER 3
JACK J4

DIRECTIONAL . _ -
COUPLER —S8 & T / , DIRECTIONAL
. - S ! I COUPLER 5,
, DCc3
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TERMINAL : r : ; BLOWER
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JUNCTION BOX
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TERMINAL
BOARD
B3

INTERLOCK (BENEATH)
s7

BLOWER
FILTER
CAPACITOR

3
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Figure 6-9. Electrical Equipment Cabinet CY-3409/FRA-49(V),
Inside Rear Panel (tuners removed)
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RF POWER INPUT GUIDETRACK UPPER ANTENNA

PLUG PI8 RETAINER COUPLER

TRUNDLE
WHEEL
YOKE

ANTENNA
JUNCTION
BOX

HOSE
DUCT
MPi6&

LOWER

COUPLING
ANTENNA RF CABLE TUNING CONTROL

TRUNDLE WHEELS COUPLER ASSEMBLY Wi SHAFT SHAFT

Figure 6-10. Electrical Equipment Cabinet CY-3409/FRA-49(V),
Left Rear Oblique View
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COUPLING CONTROL TRUNDLE TRUNDLE WHEEL
SHAFT WHEEL YOKE

TUNING
SHAFT ™~

SOCKET
SEATING
SPRING

MP30

SHAFT
HALF
COUPLING
MP3|

BUTTERFLY SHAFT RE TAINING SMALL
LOCK WASHER WINGNUT COUPLING CLAMP TUNING
H2 Hl MP32 MP33 CAPACITOR

Figure 6-11. Antenna Coupler, Small Capacitor Removed
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Figure 6-12. Electrical Equipment Cabinet CY-3409/FRA-49(V),
Left Front Oblique View
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Figure 6-13. Antenna Coupler, Gear Housing Assembly
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of the antenna coupler housing drum and place it on
its side. Large capacitor is held in by one screw and
clamp. Take care so capacitor will not slip when
assembly is lifted out.

o d CAUTION

assembly may result in shock and breakage
of the glass envelope of the large tuning capa-

s
é‘///(Side motion when lifting off the gear housing

!i

citor. This will occur because the end of the
capacitor protrudes beyond the end of the gear
housing assembly.

(4) Loosen the retaining clamp on the lower
portion of the gear housing assembly and slowly pull
the capacitor out of the clamp.

g. TUNING INDUCTOR. - Removal of the
tuning inductor is accomplished as follows:

(1) Remove the antenna coupler (see steps
6-5c and 6-5d).

(2) Place the antenna coupler housing drum
on its side and remove the 12 mounting bolts and
hardware from the end away from the gear assembly.

(3) Pull out the coil subassembly (see
figure 6-14).

(4) Remove r-f pick-up loop and insulator
sleeve (see figure 6-15).

6-6. REPLACEMENT AND REASSEMBLY OF
PARTS.

CAUTION

All parts of antenna couplers exposed to high
voltage must be clean and free of fingerprints.
Clean carefully before replacement. Do not
use abrasives, polishing compounds, or any
metal cleaning tools.

The replacement and reassembly procedures for
parts used in the antenna coupler group are as
follows (see figures 6-8 through 6-16):

a. TEST EQUIPMENT. - Use a General Radio
Type 1611-B Capacitance Bridge or equivalent to
perform the tuning capacitor adjustments.

b. RELAYS, METERS, COMPONENTS,
MOTORS AND SWITCHES. - The replacement and
reassembly procedures for these items consist of
remounting and resoldering.

c. DIRECTIONAL COUPLERS. - Replace
directional coupler by remounting and reconnecting

all cables (see figure 6-13). Determine calibration
by making comparison check against known standard.

NAVSHIPS 94253

AN/FRA-49(V)
SERVICE AND REPAIR

d. ANTENNA COUPLER. - The procedure for
replacing an antenna coupler is as follows:

(1) Rotate the main tuning shaft of the anten-
na coupler to its full clockwise position against the
stop. This main tuning shaft setting must then re-
main unchanged until all the associated tuning capa-
citors have been installed and locked in place.

(2) Set each tuning capacitor associated with
the antenna coupler to the capacity value specified
for that tuning capacitor (see table 6-1). The indi-
vidual capacitor settings must then remain un-
changed until the capacitors have been installed and
locked in place in the antenna coupler.

CAUTION

Make certain that final location of each tuning
capacitor in the antenna coupler is known before
attempting to install the tuning capacitors.

(3) Install the large tuning capacitor by slid-
ing it into place exactly along the shaft axis and ro-
tating the entire capacitor without changing its capa-
city setting until the shaft pin mates with the coupling
slot. Push the capacitor all the way in and then pull
back one-sixteenth of an inch (see figure 6-13).

CAUTION

Failure to adhere to proper capacitor instal-
lation may result in total damage to the capa-
citor. Check for proper mounting pressure
and possible misalignment during installation.

(4) Tighten the large tuning capacitor within
its clamps by means of round head slotted screw.

(5) Install a spring take-up shim in one of the
small tuning capacitor clamping recesses. Install
the associated tuning capacitor for that position by
inserting it into the mounting socket and then posi-
tioning it to its mating shaft. In the final positionthe
capacitor will be resting in its clamping recess.

(6) Install the clamping strap and tighten the
clamping screws.

(7) Grasp capacitor by the bulb portion and
with a moderate twist attempt to turn it. If the tuning
capacitor does not turn the mounting pressure is
correct. If the tuning capacitor does turn it will be
necessary to remove the capacitor.

(8) Install another take-up shim directly over
the first shim and re-install the capacitor by rota-
ting the entire capacitor without changing its capa-
city setting for proper pin alignment.

) Replace the mounting strap and tighten the
screws only to the tension required to mount the
tuning capacitor firmly.

510) Install the split shaft coupling assembly.

11) Tighten the locking wing nut on the split
shaft assembly.

TABLE 6-1. TUNING CAPACITOR INSTALLATION SETTINGS*
CU-998/FRA-49(V) CU-999/FRA-49(V)
CAPACITOR CAPACITOR REQUIRED CAPACITOR CAPACITOR REQUIRED
SYMBOL** NUMBER SETTING SYMBOL** NUMBER SETTING
c101 11-00069-001 43uuf C201 11-00069-002 2Tuuf 9/
C102 11-00070-001 250uuf C202 11-00070-002 +06saf | \D f/
C103 " " C203 " "
c104 " " C204 " "
Clos " "

* Main tuning shaft is full clockwise against the stops.

** C101 and C201 rotate clockwise to minimum capacity. Remaining tuning capacitors rotate counterclockwise

to minimum capacity.

6-14
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Figure 6-14. Coil Subassembly, With Pickup Loop
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Figure 6-15, Coil Subassembly, Pickup Loop Removed
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(12) Repeat steps five through 11 for the re-
maining capacitors.

%13) Rotate the main tuning shaft and the cou-
pling shaft of the antenna coupler to their full coun-

terclockwise positions against the stops. The settings

of the two shafts must then remain unchanged until
the antenna coupler is installed and locked in place
in the electrical equipment cabinet.

Note

Installation of an antenna coupler to a chan-
nel location in the electrical equipment cabi-
net for which the antenna coupler was not
originally intended may be performed. If
such is the case it shall be necessary to re-
move the trundle wheel assemblies and the
coupling shaft assembly from the antenna
coupler and re-install them. The pick-up
loop slot on the drum may be used as an
alignment guide to determine the orientation
and position of the trundle wheels and cou-
pling shaft assembly.

CAUTION

An antenna coupler is heavy. Three men
shall be required to lift the antenna coupler
into position in the electrical equipment
cabinet. An upper antenna coupler shall be
placed into position from the top of the
electrical equipment cabinet.

N\ (14) Position the antenna coupler so that the

L pick-up loop projecting from the antenna coupler

\l is to the rear of junction box and the main tuning

respective control discs on the rear of the front pan-
el of the electrical equipment cabinet. When this
alignment is complete tighten the trundle-wheel
assemblies to the drum securely.

(15) Set the TUNING and COUPLING controls
on the front panel to 0000 and lock.

(16) Inspect the alignment of the mounting
holes on the coupling shaft in respect to the holes on

’J shaft and the coupling shaft are concentric with their
(

the coupling disc on the front panel rear. If the holes

are in alignment insert the three mounting screws
and tighten. If the holes are not in alignment rotate
the coupling shaft no more than 60 degrees clock-
wise until the next set of holes lines up. Insert
mounting screws and tighten.

(17) Install air duct assembly.

ORIGINAL
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(18) Unlock the COUPLING control and rotate
the control clockwiseto move the antenna coupler to
therear of the electrical equipment cabinet sothatthe
main tuning shaft may be connectedto thefront panel.

(19) Use the method specified in step 16 and
connect the main tuning shaft to the front panel con-
trol.

(20) Connect the pick-up loop to the antenna
junction box (figure 6-9).

(21) The remaining connections will be self-
evident.

e. TUNING INDUCTOR. - Replace the tuning
inductor as follows:

(1) Fasten the coil subassembly to the anten-
na coupler housing drum (see figure 6-16). Check to
see that pick-up coil L102 or 1202 is in place and
correctly positioned.

(2) Reassemble the antenna coupler as des-
cribed in steps one through four of paragraph 6-5g.

(3) Install the antenna coupler in the electri-
cal equipment cabinet as described in steps 13
through 20.

6-7. ADJUSTMENTS.

Adjustments are to be made whenever:
a. Tuning capacitors or inductors are replaced.
b. Meter relays are replaced.
c. Meter potentiometers are replaced.
d. Directional couplers are replaced.

Adjust the asscciated antenna coupler when tuning
elements are replaced. Repeat original set-up pro-
cedures to ensure proper capacity settings.

Adjust the meter relay when it is replaced. Use
the procedure given in Section 2.

Calibrate the R. F. INDICATOR METER for VSWR
whenever the CAL potentiometer is replaced. Use
the procedure given in Section 2.

Adjust the FOR potentiometer whenever it is
replaced. Do this by applying a known power to the
associated channel and adjusting the FOR potentio-
meter until that power is indicated on the R. F.
INDICATOR meter.

Adjust the meter relay and the CAL potentiometer
whenever the directional coupler is changed. Use
the procedures given in Section 2.

6-8. WIRING AND SCHEMATIC DIAGRAMS.

The wiring diagram and the schematic diagram for
Antenna Coupler Group AN/FRA-49(V) are presented
in figures 6-17 and 6-18.

6-17
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Figure 6-16. Antenna Coupler Tuner Housing Drum
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AN/FRA-49 (V)
PARTS LIST

T7-1. INTRODUCTION.

Reference designations have been assigned to iden-
tify all maintenance parts of the equipment. These
designations are marked on the equipment (adjacent
to the parts list. The prefix letter (s) of a refer-
ence designation indicate the kind of part such as

NAVSHIPS 94253

SECTION 7

PARTS LIST

Paragraph
7-1

order. Column 2 providesfor applicable notes that may
be addedin a later revision. Column 3 indicates the

(R) resistor, (C) capacitor, (CR) crystal rectifier.
The number differentiates between parts of the same 7-3. LIST OF MANUFACTURERS.
kind in various areas of the equipment. The series

of numbers from 1 thru 99 is used for components
which are used in Electrical Eq uipment Cabinet
The 100 series of numbers
is used for components used in Antenna Coupler

CY-3409/FRA-49 (V).

CU-998/FRA-49 (V).

ponents used in Antenna Coupler CU-999/FRA-49 (V).
7-2. MAINTENANCE PARTS LIST.

Table 7-1 lists the major equipment and its main-
tenance parts. Column 1 lists the reference series
of the major equipment, followed by the reference
designations of the various parts inalpha-numerical

turers.

The 200 series is used for com-

TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49(V),

MAINTENANCE PARTS LIST

description of the various parts.
sentedfor all parts listedfor the firsttime (key parts).
Subsequentlisting of an item previously indicated as

a key part will be identified by the phrase '"Same as"
and the key part reference designation.

A description ispre-

Table 7-2 lists the manufacturers of parts used in
the equipment. The first column includes the abbre-

viations used in table 7-1 to identify these manufac-

7-4. STOCK NUMBER IDENTIFICATION.

Stock Number Identification Tables (SNIT) or Al-
lowance Parts List (APL) issued by the Electron-
ics Supply Office include Federal Stock Numbers and
Source Maintenance and Recoverability Codes. There-
fore, references shall be made to the appropriate
SNIT or APL for this information.

REF. No
TE NAME AND DESCRIPTION FUNCTION
DESIG. S
Series 1 ANTENNA COUPLER GROUP AN/FRA-49 (V): link
thru 99, coupling; 2 to 6 mc frequency range or 5 to 15 mc
100 thru frequency range; variable capacitor tuned; three 3 kw,
199, 200 100 percent amplitude modulated transmitters; or
thru 299 three 10W, single sideband transmitters; provide max-
imum power capacity; operating power requirement,
AC, 115V + 10 percent, 50/60 cycle, one phase; 75 ohm
input, 75 ohm output; 4 coaxial connectors located in
rear; 63 in. 1g, 36-1/2 in. w, 37-1/4 in. h over-all;
case painted light gray enamel per spec MIL-E-15090;
Navy Bu Ships spec SHIPS-A-2900; ECI part/dwg
01-00006-000
Series 1 CABINET, ELECTRICAL EQUIPMENT
FAN, AXIAL, 115V, 50-60 CPS: Enclosure: for cabinet Air cooling,
B1 mounting; 4 blades, aluminum, approximately 7 in. Blower, Channel 1;
din; 52 w full load rating, 115V +10%, 50/60 cycle, one Figure 6-9
phase; direct drive; cw rotation; shipboard or shore
installation; w/fan guard; 8-1/2'in. dia, 5-1/16 in.
deep over-all; 320 CFM rated air delivery; Mfg Rotron
Model NF, type KS6501, flow R, series 91AS, ECI
part/dwg 59-0001-000
B2 SAME AS B1 Air cooling,
Blower
Channel 2;
Figure 6-9
B3 SAME AS B1 Air cooling,
Blower,
Channel 3;
Figure 6-9
ORIGINAL 7-1




Table 7-1 NAVSHIPS 94253 AN/FRA-49 (V)
PARTS LIST
TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V)
MAINTENANCE PARTS LIST (cont)

REF.

NAME AND DESCRIPTION FUNCTION

DESIG.

C1 CAPACITOR, FIXED, PAPER DIELECTRIC: 1 sec- Phase shifting,
tion; 330V a-c operating, 50/60 cycles, 1.0 mf; syn- B1; Figure 6-18
thetic oil impregnation type; synthetic oil filled;
metal case, hermetically sealed, 1-13/16 in. Ig,

1-1/16 in. wide, 2 in. h over-all; solder lug term,;
bracket mounted; CD part no. KGNJ, MIL type
CP 70B1EF105K
Cc2 SAME AS C1 Phase shifting,
B2; Figure 6-18
C3 SAME AS C1 Phase shifting,
B3; Figure 6-18
Cc4 CAPACITOR, FIXED, ELECTROLYTIC: 3 section, See C4A, C4B,
10 uf per section, 200 V dcw; MIL type CE 33C100K, c4cC
spec MIL-C-62
C4A P/0O C4 Time constant,
overload
Channel 1

C4B P/O C4 Time constant,
overload
Channel 2

c4cC P/0O C4 Time constant,
overload
Channel 3

C5 CAPACITOR, FIXED, ELECTROLYTIC: 2 section, See C5A, C5B
40 uf per section; 200 V dcw; MIL type CE 32C400K,
spec MIL-C-62

C5A P/OC5 Ripple reduc-

tion, power
supply

C5B P/OC5 Ripple reduc-

tion, power
supply

CR1 SEMICONDUCTOR DEVICE, DIODE: Rectifier
JAN IN540 spec MIL-E-1/1085A power supply

DC1 COUPLER, DIRECTIONAL 75 OHMS: transmission Power and
line type; 2 to 15 mc frequency range; bidirectional VSWR samp-
type; negligible coupling loss; 5-5/8 in. lg, 2-3/4 in. ling, Channell;
w, 4-1/2 in. h over-all; main line connection; two Figure 6-9
connectors M. C. Jones part no. 13891-1 on top,
threaded at both ends to mate w/UG-154/U connec-
tor: M.C. Jones part no. 280-12, ECI part/dwg
16-00252-000

DC2 SAME AS DC1 Power and

VSWR samp-
ling, Channel 2;
Figure 6-9
DC3 SAME AS DC1 Power and
VSWR samp-
ling, Channel 3;
Figure 6-9

7-2
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TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF.
T NAME AND DESCRIPTION FUNCTION
DESIG. Eg
Ds1 LAMP, INCANDESCENT: 115-125V, 6W; double Lamp for XDS1
contact bayonet candelabra base; s-6 bulb, clear,
white light emitted; one tungsten filament; 1-1/16
in. max 1lg over-all; burn any position; Dialco part
no. 6S6DC-125 ECI part/dwg 14-00005-002
MIL-STD MS15567-1
Ds2 SAME AS DS1 Lamp for XDS2
DS3 SAME AS DS1 Lamp for XDS3
El CLAMP, ELECTRICAL: (connector) Clamp for connec-
MIL-STD part no. MS3057-10A tor P15
E2 SAME AS E1 Clamp for connec-
tor P1
E3 CLAMP, ELECTRICAL: (connector) MIL-STD Clamp for connec-
part no. MS3057-6A tor P2
E4 SAME AS E3 Clamp for connec-
tor P3
E5 SAME AS E3 Clamp for connec-
tor P4
E6 ADAPTER, CONNECTOR: HN series; AN type Adapts P16 to ET;
UG-212C/U, ECI part/dwg 16-00073-001 Figure 6-18
E7 ADAPTER, CONNECTOR: 2 connector mating Adapts E6 to
ends; one female and one male contact straight J101 or J201;
hexagon shape, 2.250 in. lg, 1.625 in. across Figure 6-18
corners; are resistant plastic insert; 1-1/4 -
18 internal thread on body, 3/4 - 16 external
coupling thread Gremar part no. UG-497 A/U
ES8 SAME AS E6 Adapts P17 to E9;
Figure 6-18
E9 SAME AS E7 Adapts E9 to
J101 or J201
E10 SAME AS E6 Adapts P18 to E11;
Figure 6-18
El1l SAME AS ET7 Adapts E10 to
J101or J201;
Figure 6-18
E12 ADAPTER, CONNECTOR: 2 connector mating Adapts J6 to P6;
ends; one female and one male contact; straight Figure 6-18
hexagon shape, 2.250 in. 1g, 1.625 in. across
corners; arc resistant plastic insert; 1-1/4 -
18 internal thread in body, 3/4 - 16 external
coupling thread; 0.103 in. dia male contact;
Gremar part no. UG-497 A/U mod per ECI
part/dwg 16-00075-000
E13 SAME AS E12 Adapts J8 to P8;
Figure 6-18
El14 SAME AS E12 Adapts J10 to P10;
Figure 6-18
F1 FUSE, CARTRIDGE: 2 amp, 125V; MIL type
FO2D2R00B, MS part no. MS90078-26-1, Protection,
spec MIL-F-15160 fan B1
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Table 7-1 NAVSHIPS 94253 AN/FRA-49 (V)

PARTS LIST
TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF.
NAME AND DESCRIPTION FUNCTION
DESIG.
F1 FUSE, CARTRIDGE: 2 amp, 125V; MIL type Protection,
FO2D2R00B, MS part no. MS90078-26-1, fan B1
spec MIL-F-15160
F2 SAME AS F1 Protection,
fan B1
F3 SAME AS F1 Protection,
fan B2
F4 SAME AS F1 Protection,
fan B2
F5 SANE AS F1 Protection, 3
fan B3
F6 SAME AS F1 Protection,
fan B3
J1 CONNECTOR, RECEPTACLE, ELECTRICAL: Power input a-c;
3 male pin contacts; MS part no. MS3102R18-5P; Figure 6-2
spec MIL-C-5015, ECI part/dwg 16-00067-087
J2 CONNECTOR, RECEPTACLE, ELECTRICAL: Remote control,
4 contacts; MS part no. MS3102R145-2P, spec fan Bl
MIL-C-5015, ECI part/dwg 16-00067-025 Remote interlock,
Channel 1
J3 SAME AS J2 Remote control,
fan B2
Remote interlock,
Channel 2
J4 SAME AS J2 Remote control,
fan B1
Remote interlock,
Channel 3
J5 P/0O DC1 for reference only Input, DC1;
Figure 6-2
J6 P/0O DC1 for reference only Output, DC1
Figure 6-18
J7 P/0O DC2 for reference only Input, DC2;
Figure 6-2
J8 P/0O DC2 for reference only Output, DC2;
Figure 6-18
J9 P/O DC3 for reference only Input, DC3;
Figure 6-2
J10 P/0O DC3 for reference only Output, DC3;
Figure 6-18
J11 FLANGE, ANTENNA CONNECTING: brass, Output, radio
silver pl; 3-1/2 in. dia 1-1/2 in. h over-all; eight frequency;
5/16-18 tapped mtg holes on a 2. 812 in. dia bolt Figure 6-
circle, equally spaced; ECI part/dwg 37-00067-000
J12 CONNECTOR, RECEPTACLE, ELECTRICAL: Input, overload
single contact, MS part no. MS35179-1094; spec Channel 1;
MIL-C-5105, ECI part/dwg 16-00087-001 Figure 6-8
ORIGINAL




AN/FRA-49 (V) NAVSHIPS 94253 _
PARTS LIST Table 7-1
TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),

MAINTENANCE PARTS LIST (cont)
REF. Ng
T NAME AND DESCRIPTION FUNCTION
DESIG.
J13 SAME AS J12 Input, overload
Channel 2
J14 SAME AS J12 Input, overload
Channel 3
J15 CONNECTOR, RECEPTACLE, ELECTRI- Power and remote
CAL: MS part no. MS3102R18-1P, spec interlock, overload
MIL-C-5015, ECIpart/dwg16-00067-085 chassis; Figure 6-8
K1 RELAY, ARMATURE: contact data, contact Remote operating, fan
arrangement 1A (spst) ac, 115V 15 amp resis-| B1
tive current rating; coil data, 1 winding, AC
390 ohms resistance of winding, 110V operating
voltage, 5.5va nom, 60 cycles; 2 terminals
for contacts, 2 terminals for coil; continuous
duty; hermetically sealed; 1.87 in. lg,
1.43 in. w, 2.75in. h over-all; three no. 6-32
thd mtg studs on 0.93 by 1. 18 in. mtg/c;
Aemco type no. I-R83-1-RB, ECI part/dwg
47-00017-000, per spec MIL-R-5757
K2 SAME AS K1 Remote operating, fan
B2
K3 SAME AS K1 Remote operating fan
B3
K4 RELAY, ARMATURE: contact data, contact Overload reset,
arrangement 4C (4pdt) AC, 115V, 3 amp re- Channel 1:
sistive currentrating; coildata, 1 winding, DC, | Figure 6-8
5000 ohms resistance, 0.020ampnomopera-
ting current; 2 terminals for coil, 12 terminals
for contacts; continuous duty; hermetically
sealed; 1. 87 in. lg, 1.43 in. w, 3 in. h over-all,
three no. 6-32 mtg studs on 0.93 by 1.18 in,
mtg/c; Aemco type no. III R83-3-FC, ECI
part/dwg 47-00027-001 per spec MIL-R-5757
K5 RELAY, METER MOVEMENT: contact data, Overload trip
contact arrangement 1A (spst) 100 ma at 120V | Channel 1;
AC or DC; meter movement data, sensitivity Figure 6-8
to 50 ua (0-100 mv) adjustable; reset voltage
120V AC, 48V DC; 6 solder lug terminals;
flange size 3-7/64 in. dia, 2-1/2 in. body dia,
1-13/64 in. body depth; metal case; contacts
may be adjusted, to close on decreasing or
increasing current; three 0. 125 in. dia
mounting holes on 1. 450 in. radius, spaced
120 deg C to C. Weston part no. 1092,
ECI part/dwg 47-00028-001
K6 SAME AS K4 Overload reset,
Channel 2
K7 SAME AS K5 Overload trip,
Channel 2
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PARTS LIST
TABLE 7-1. ANTENNA COUPLER. GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF. Ng
Tg NAME AND DESCRIPTION FUNCTION
DESIG. S
K8 SAME AS K4 Overload reset,
Channel 3
K9 SAME AS K5 Overload trip,
Channel 3
M1 METER, STANDING WAVE RATIO: MIL type Measurement, power
MR36W020DCUAR modified with a scale reading and VSWR Channel 1;
"KILOWATTS'" calibrated 0 to 5 KW linear w/mark Figure 6-1
every 100W, and "STANDING WAVE RATIO" scale
calibrated in increments of 1.0 to 50.0; 3-1/2 in.
dia, 15/16 in. d excluding stud term; three
0. 156 in. dia mtg holes on a 1-5/8 in. radius
spaced 120 deg C to C; ECIpart/dwg 33-00001-000
M2 SAME AS M1 Measurement,
power and VSWR;
Channel 2
M3 SAME AS M1 Measurement,
power and VSWR;
Channel 3
MP1 DIAL, CONTROL: knob type dial; 0 to 100 in Actuate tuning shaft,
increments of 5, ccw; graduated in 100 scale Channel 1;
div; direct drive; 3/8 in. dia shaft accommodated; Figure 6-1
mounted by two set screws; numerals read ccw
from radius, retractable lever in knob; approx.
3-5/8 in. dia, 2 in. h over-all; ECI part/dwg
36-00016-002
MP2 DIAL, CONTROL: knob type dial; 0 to 100 in Actuate coupling
increments of 5; graduated in 100 scale div; direct shaft,
drive; 3/8 in. dia shaft accommodated; mounted Channel 1;
by two set screws; numerals read ccw from peri- Figure 6-1
phery; retractable lever on knob; approx3-5/8 in.
dia, 2 in. h over-all; ECI part/dwg 36-00016-001
MP3 SAME AS MP1 Actuate tuning
shaft, Channel 2
MP4 SAME AS MP2 Actuate coupling
shaft, Channel 2
MP5 SAME AS MP1 Actuate tuning
shaft, Channel 3
MP6 SAME AS MP2 Actuate coupling
shaft, Channel 3
MP7 KNOB: pointer type; plastic, black; MIL STD Actuate switch, S4,
part no. MS91528-2P2D; ECI part/dwg Channel 1;
34-00007-011 Figure 6-1
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PARTS LIST
TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF.
Op NAME AND DESCRIPTION FUNCTION
DESIG. E
MP38 SAME AS MP7 Actuate resistor, R1,
Channel 1
MP9 SAME AS MP7 Actuate switch S5,
Channel 2
MP10 SAME AS MP7 Actuate resistor, R3,
Channel 2
MP11 SAME AS MP7 Actuate switch, S6,
Channel 3
MP12 SAME AS MP7 Actuate resistor, R5,
Channel 3
MP13 FILTER, AIR CONDITIONING: aluminum Filter for fan, Bl
frame; aluminum crimped screen cloth filter Figure 6-2
media; 11 in. 1g, 9 in. w, 3/4 in. thk over-all;
Air Maze part no. 122131, ECI part/dwg
59-00002-000, per spec MIL-F-16552
MP14 SAME AS MP13 Filter for fan, B2
MP15 SAME AS MP13 Filter for fan, B3
MP16 HOSE, AIR DUCT, helical wire frame, Air duct, Channel 1;
fabric covered; 16 in. free lg, 8-7/8 in. Figure 6-10
dia; compresses to 6 in. lg, ECI part/dwg
43-00010-000
MP17 SAME AS MP16 Air duct, Channel 2
MP18 SAME AS MP16 Air duct, Channel 3
MP19 CLAMP, HOSE: stainless steel; 9 in. nom For air ducts, MP16,
dia, 3/8 in. w over-all integral screw type MP17, MP18;
fastener; 0.020 in. thk wall; National Utili- Figure 5-2
ties part no. E70-900, ECI part/dwg
30-00019-000
MP20 JACK, LEVELING-SUPPORT: steel; For leveling antenna
2-1/2 in. dia, 1-3/4 in. h over-all; hex head coupler group;
on leveling screw; four 1/4 20 thk mounting Figure 6-8
holes on a 1-1/32 in. radius spaced 90 deg
C to C; ECI part/dwg 03-00013-000
MP21 INSULATOR-SUPPORT, RE TAINER SUB- Capacitor support;
ASSEMBLIES: silicone glass laminate; Figure 6-13
11-1/8 in. sq, 3/8 in. thk over-all; cut-
out in each corner on a 5-1/4 in. radius;
two 0. 206 in. dia mtg holes on each side
spaced 1.000 in. C to C; ECI part/dwg
37-00046-000
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Table 7-1 NAVSHIPS 94253 AN/FRA-49 (V)
PARTS LIST
TABLE 7-1. ANTENNA COUPLER GROUP AN/ FRA-49 (v),
MAINTENANCE PARTS LIST (cont)
REF.
NAME AND DESCRIPTION FUNCTION
DESIG.
MP22 INSULATOR, SCREW: ECI part/dwg Secure insulator MP23; -
23-00907-000 Figure 6-14
MP23 INSULATOR, WEDGE: ECI part/dwg Adjusts coilform posi-
57-00002-000 tion, MP24, MP25,
MP26, MP27;
Figure 6-14
MP24 FORM, COIL: (coil support member) Coil support
ECI part/dwg 57-00003-001
MP25 FORM, COIL: (coil support member) Coil support; 3
ECI part/dwg 57-00003-002 Figure 6-15
MP26 FORM, COIL: (coil support member) Coil support
ECI part/dwg 57-00003-003
MP27 FORM, COIL: (coil support member) Coil support
ECI part/dwg 57-00003-004
MP238 SUPPORT, COIL FORM: ECI part/dwg Support, Coil form,
57-00007-000 MP24 thru MP27 K
MP29 INSULATOR, COIL, TUNER: ECI Insulator, loop,
part/dwg 54-00011-000 L2, L4 or L6
MP30 SPRING, COMPONENT SEATING: ECI Seating, capacitors,
part/dwg 42-00003-000 C7 thru C18,
Figure 6-11
MP31 HALF COUPLING, SHAFT: ECI P/O coupling for
part/dwg 30-00006-000 capacitors C7 thru
C18; Figure 6-11
MP32 COUPLING, SHAFT: ECI part/dwg P/0O coupling for
30-00007-000 capacitors C7 thru
C18; Figure 6-11
MP33 STRAP, RETAINING, COMPONENT: Retain capacitors,
ECI part/dwg 18-00022-000 C17 thru C18; Figure 6-11
P1 CONNECTOR, PLUG, ELECTRICAL: Mates w/J1
angle type; MIL STD part no.
MS3108B-~18-5S, spec MIL-C-501S
P2 CONNECTOR, PLUG, ELECTRICAL: Mates w/J2
4 contacts; MS part no. MS3106A145-28,
spec MIL-C-5015, ECI part/dwg
16-00079-024
P3 SAME AS P2 Mates w/J3
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PARTS LIST
TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF. No,, NAME AND DESCRIPTION FUNCTION
DESIG. Eg
P4 SAME AS P2 Mates w/J4
P5 CONNECTOR, PLUG, ELECTRICAL: Mates w/J5
LC series, MIL type UG-154/U, ECI
part/dwg 16-00177-001
P6 CONNECTOR, PLUG, ELECTRICAL: RF Tuner Input,
HN series; MIL type UG-59D/U, ECI P/O W1,
part/dwg 16-00062 -002 Channel 1
P SAME AS P5 Mates w/J7
P8 SAME AS P6 RF Tuner input,
P/O W2, Channel 2
P9 SAME AS P5 Mates w/J9
P10 SAME AS P6 RF Tuner input,
P/O W3,
Channel 3
P11 CONNECTOR, RADIO FREQUENCY: Mates w/J12
aluminum alloy, 3-9/16 in. dia, 2-1/2 in.
d over-all; four 5/16-18 thd hex head
mtg bolts on a 2-7/16 in. dia bolt circle,
spaced 90 deg C to C; 75-ohm impedance;
Comm Prod part no. 5-520, ECI part/dwg
16-00268-000
P12 CONNECTOR, PLUG, ELECTRICAL: Mates w/J12
single contact, MS part no. MS35168-88D,
spec MIL-C-5015
P13 SAME AS P12 Mates w/J13
P14 SAME AS P12 Mates w/J14
P15 CONNECTOR, PLUG, ELECTRICAL: Mates w/J15
MIL STD part no. MS3106R18-18,
spec MIL-C-5015, ECI part/dwg
16-00119-097
P16 SAME AS P6 Antenna Coupler
input, P/O W1,
Channel 1
P17 SAME AS P6 Antenna Coupler
input, P/O W2,
Channel 2
ORIGINAL
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TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF.
NAME AND DESCRIPTION FUNCTION
DESIG.
P18 SAME AS P6 Antenna Coupler
input, P/O W3,
Channel 3
R1 RESISTOR, VARIABLE: Composition; VSWR calibrate,
25,000 ohms + 5 per cent, 2W; MIL M1, Channel 1
type RV4ANAYSD253A, spec MIL-R-94/5
R2 RESISTOR, VARIABLE: Composition; 25,000 Power calibrate,
ohms + 5 per cent, 2W; MIL type RV4LAYSA253A, M1, Channel 1
spec MIL-R-94/5
R3 SAME AS R1 VSWR calibrate,
M2, Channel 2
R4 SAME AS R2 Power calibrate,
M2, Channel 2
R5 SAME AS R1 VSWR calibrate,
M3, Channel 3
R6 SAME AS R2 Power calibrate,
M3, Channel 3
R7 RESISTOR, FIXED, COMPOSITION: 100 ohms + 10 Current limiting
percent, 1/2 W; MIL type RC20-GF101K, MIL STD C19
MS35043-7, spec MIL-R-11
RS RESISTOR, FIXED, COMPOSITION: 1,000 ohms Ripple reduction,
+10 percent, 2W; MIL type RC42GF102K, MIL power supply
STD MS35045-13, spec MIL-R-11
R9 RESISTOR, FIXED, COMPOSITION: 15,000 ohms Bleeder, power
+ 10 percent, 2W, MIL STD MS35045-20, spec supply
MIL-R-11
R10 RESISTOR, FIXED, COMPOSITION: Power Calibrate,
3,900 ohms + 5 percent, 1/2 W; MIL STD Channel 1
MS35043-101, MIL type RC20GF392J
R11 SAME AS R10 Power Calibrate,
Channel 2
R12 SAME AS R10 Power Calibrate,
Channel 3
S1 SWITCH, TOGGLE: dpdt; MIL STD part no. Actuate fan, B1
MS35059-22, spec MIL-S-3950; ECI part/dwg
07-00005-002
S2 SAME AS S1 Actuate fan B2
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TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF.
NAME AND DESCRIPTION FUNCTION
DESIG. Eg
S3 SAME AS S1 Actuate fan B3
S4 SWITCH, ROTARY: 1 section ; 4 position max Selector for VSWR,
number of switching positions, 30 deg position- power, M1,
ing increment; 2 moving contacts, 10 fixed con- Channel 1
tacts; silver alloy contacts; ceramic insulation;
5/8 in. lg, 1.937 in. dia over-all; bushing mtd,
3/8-32 thd, 3/8 in. lg mtg bushing; round type
shaft, 7/8 in. lg, 1/4 in. dia; solder lug term;
Oak type DHC per ECI part/dwg 07-00009-001,
per spec MIL-S-6807
S5 SAME AS S4 Selector for VSWR,
power, M2,
Channel 2
S6 SAME AS sS4 Selector, VSWR,
power, M3,
Channel 3
S7 SWITCH, SENSITIVE: spdt: MIL STD part no. Interlock, left side
MS16106-1 panel; Figure 6-9
S8 SAME AS S7 Interlock, right side
panel
TB1 TERMINAL BOARD: phenolic board, MILtype Blower, connection,
8TB6, spec MIL-M-14, ECI part/dwg 5200283-006 Bl
TB2 SAME AS TB1 Blower connection,
TB3 SAME AS TB1 Blower connection,
B3
TB4 TERMINAL BOARD: phenolic board, MIL type Interlock connection,
8TB2, spec MIL-M-14, 52-00283-002 S7, S8; Figure 6-9
TB5 TERMINAL BOARD: phenolic board, spec Mount for R7, RS,
MIL-P-15047, type MPG; 10 solder stud type term; R9 and CR1
2-5/8 in. lg, 2 in. w, 1/8 in. thk; four 4-40 thd
tapped mtg inserts on 2-1/4 by 1-1/2 in. mtg
centers; Cambridge Therm part no X-1401N-B-1-1/7,
ECI part/ dwg 52-00160-056
w1 CABLE ASSEMBLY, RADIO FREQUENCY: coaxial R-f input, Channell,
arrangement, 75 ohms nom impedance, AN type Figure 6-10
RG-144/U cable; 51 in. lg over-all; terminated at
each end w/ AN type UG-59B/U connector; ECI
part/dwg 31-00027-000
w2 SAME AS W1 R-f input,
Channel 2

ORIGINAL
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PARTS LIST
TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF.
NAME AND DESCRIPTION FUNCTION
DESIG.
w3 SAME AS W1 R-f input,
Channel 3
w4 WIRING HARNESS, BRANCHED: ECI part/dwg Antenna coupler
12-00061-000 wiring system
XDS1 LIGHT, INDICATOR: supplied w/lens, 3/4 in. Indicator, fan,
dia, red, clear, smooth face, thd mounted lens Channel 1
holder, nickel plated; accommodates one incan-
descent lamp, bayonet candelabra base; shell
type; 3-1/16 in. lg, 1-1/8 in. dia over-all; bush-
ing mounted, 1 in. dia mtg hole required; 1/16 in.
max panel thk accommodated; lamp replaceable
from front of panel; 2 solder lug type term, located
on rear of lampholder; Dialco part no. 78202-11,
ECI part/dwg 14-00004-001
XDS2 SAME AS DS1 Indicator, fan,
Channel 2
XDS3 SAME AS DS1 Indicator, fan,
Channel 3
XF1 FUSEHOLDER: extractor post type; w/integral Mount for fuse F1;
indicator, neon lamp type; MIL type 9000-56202- Figure 6-8
F-74229, ECI part/dwg 17-00001-001
XF2 SAME AS XF1 Mount for fuse,
F2
XF3 SAME AS XF1 Mount for fuse,
F3
XF4 SAME AS XF1 Mount for fuse,
F4
XF5 SAME AS XF1 Mount for fuse,
F5
XF6 SAME AS XF1 Mount for fuse,
F6
XF1, SAME AS XF1 Holder for spare
XF2, fuse, F1, F2 or
XF3 F3; Figure 6-8
(Spare)
XF4, SAME AS XF1 Holder for spare
XF5, fuse, F4, F5 or F6
XF6
(Spare)
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TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),
MAINTENANCE PARTS LIST (cont)
REF. NO
T NAME AND DESCRIPTION FUNCTION
DESIG. Eg
XFL1 For schematic reference only Position for
CU-998/FRA-49(V)
or
CU-999/FRA-49(V)
XFL2 For schematic reference only Position for
CU-998/FRA-49(V)
or
CU-999/FRA-49(V)
XFL3 For schematic reference only Positicn for
CU-998/FRA-49(V)
or
CU-999/FRA-49(V)
Series COUPLER ANTENNA CU-998/FRA-49 (V)
101
thru
199
C101 CAPACITOR, VARIABLE, VACUUM DI- Tuning, R-f, 2-6 mc;
ELECTRIC: 1 section, 650 uuf max, 30 uuf min, Figure 6-13
straightline capacity tuning characteristic;
55,000V max r-f peak voltage, 125 amp max rms;
knob type adjustment; ccw rotation from min to
max capacity, 57 complete turns; 17 in. lg, 8-1/8
in. dia over-all; glass enclosed; 2 ferrule type
terminals, located at ends; term mounted; Jennings
part no.VMMHC-650 mod per ECI part/dwg
11-00069-001
C104 SAME AS C102 Impedance divider
tap, R-f, 2-6 mc
C105 SAME AS C102 Impedance divider
tap, R-f, 2-6 mc
J101 CONNECTOR, RECEPTACLE, ELECTRICAL: LC Input, R-f tuner,
type; MIL type UG-352/U w/ elongated contact mod 2-6 mc
per ECI dwg 16-00071-000
L-101 COIL, RADIO FREQUENCY : 13 turns, single layer Tuning, R-f, 2-6 mc;
wound type; conductor data, copper tubing 3/8 in. od, Figure 6-15
5/16 in. id; approx. 13-5/8 in. dia, 19-1/4 in. Ig
over-all, incl. integral coil form and mounting
facilities; ECI part/dwg 03-00018-000
L-102 LOOP, PICK-UP, TUNER: brass, silver plated, Output Link, 2-6
7-7/8 in. dia, 1/2 in. thk over-all; 2 electrical mc; Figure 6-14
leads extending from one edge, approx, 2-1/2 in.
lg; ECI part/dwg 37-00113-000
Series COUPLER, ANTENNA CU-999/FRA-49(V)
201
thru
299
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TABLE 7-1. ANTENNA COUPLER GROUP AN/FRA-49 (V),

NAVSHIPS 94253

MAINTENANCE PARTS LIST (cont)

AN/FRA-49 (V)
PARTS LIST

REF. Ng,
TE NAME AND DESCRIPTION FUNCTION
DESIG. S
C201 CAPACITOR, VARIABLE, VACUUM DI- Tuning, R-f, 5 to 15 mc;
ELECTRIC: 1 section; 450 uuf max, 25 uuf min, Figure 6-13
straightline capacity tuning characteristic;
55,000V max r-f peak voltage, 125 amp max
rms; knob type adjustment; ccw rotation from
min to max capacity, 57 complete turns, 16 in.
lg, 8-1/8 in. dia over-all; glass enclosed; 2
ferrule type terminals, located at ends; term
mounted; Jennings part no. VMMHC450 mod per
ECI part/dwg 11-00069-002
C202 CAPACITOR, VARIABLE, VACUUM DI~ Impedance Divider
ELECTRIC: 1 section; 2000 uuf max 100 uuf min, Tap, R-f, 5 to 15 mc;
straightline capacity tuning characteristic; 2,000V Figure 6-13
max r-f peak voltage; 40 amp max rms; knob type
adjustment; cw rotation from min to max capacity,
19 complete turns lg, 3-1/16 in. dia over-all; glass
enclosed; 2 ferrule type terminals, located at ends;
term mounted; Jennings part no. UCSL2000, mod
per ECI part/dwg 11-00070-002
C203 SAME AS C202 Impedance Divider
Tap, R-f, 5 to 15 mc
C204 SAME AS C202 Impedance Divider
Tap, R-f, 5to15mc
J201 SAME AS J101 Input, R-f tuner,
5 to 15 mc
L-201 COIL RADIO FREQUENCY: 5-1/2 turns, single Tuning, R-f, 5 to 15 mc;
layer wound type; conductor data, copper tubing, Figure 6-15
0.5 in. od, 0.402 in. id; approx. 13-5/8 in. dia,
16 in. lg over-all; incl. integral coil form and
mounting facilities; ECI part/dwg 03-00639-000
1202 COIL RADIO FREQUENCY: 1 turn, single layer Output Link,
wound type, conductor data, 1/2 in. od, 7/16 id; 5 to 15 mc;
approx.1/2’in. lg, 7-1/8 in. dia over-all; 2 wire Figure 6-14
lead term; ECI part/dwg 09-00156-000
TABLE 7-2. LIST OF MANUFACTURERS
ABBREVIATION NAME ADDRESS
AEMCO AEMCO INC. 62 State Street
Mankato, Minn.
AMPHENOL AMPHENOL CONNECTOR DIV. 1830 So. 54th Ave.
AMPHENOL-BORG ELECTRONICS Chicago, Ill.
CD CORNELL-DUBILIER ELEC. CORP. 333 Hamilton Blvd.
S. Plainfield, N. J.
CAMBRIDGE
THERM CAMBRIDGE THERMIONIC CORP. Cambridge, Mass.
COMM. PROD. COMMUNICATION PROD. CORP. Marlboro, N.J.
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TABLE 7-2. LIST OF MANUFACTURERS (cont)
¢ ABBREVIATION NAME ADDRESS
. DIALCO DIALIGHT CORPORATION 60 Stewart Ave.
Brooklyn, N.Y.
. F.I.C. FUSE INDICATOR CORP. 512 Colorado Bldg.
‘* Washington, D.C.
GREMAR GREMAR MFG. CO., INC. Wakefield, Mass.
JENNINGS JENNINGS RADIO MFG. CORP. P.O. Box 1278,
San Jose, Calif.
KULKA KULKA ELECTRIC CORP. Mount Vernon, N.Y.
M.C.JONES M. C. JONES ELECTRONICS CO. 185 N. Main St.
( Bristol, Conn.
K OAK OAK MANUFACTURING CO. 1260 N. Clybourne
Chicago, IIl.
ROTRON ROTRON MFG. CO. Schoonmaker Lane
Woodstock, N.Y.
WESTON WESTON INSTRUMENTS DIV. Newark, N.J.
DAYSTROM INC.
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