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% SCOPE

4
w
: 1. 1 This section outlines the testing procedures for the LOS microwave,
2 ks MW-503A., | ﬂ
v ®
s B 2 . TEST EQUIPMENT
< o .
8 P 2.1 Test equipment required is indicated with each test procedure.
3i TEST CONDITIONS N

3.1 The Microwave Equipment must be properly installed and have been
placed into operation prior to the performance of the test procedure
in accordance with manufacturer's manual.

3.2 Testing procedures will be performed on equipment properly installed
with all signal power connections complete.

4. PROCEDURE
4.1 The procedure for performing each test is included within this section.
4.2 The testing procedures shall be completed in the order presented.

5 REQUIREMENTS

Sl il Klystron Beam Current - RF Power Output
Bl 2 RF Frequency and AFC

5.2 Receiver, 55IF-6

INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP., ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.
DUCED. OR COPIED. OR USED AS THE BASIS FOR THE MANUFACTURE OR

“EXCEPT AS MAY BE OTHERWISE PROVIDED BY CON'i'Rl“\CT. THEéE DRAW.-
SALE OF APPARATUS WITHOUT PERMISSION.**

D)z 2 1 Klystron Beam Current

SISk AR IF Amplifier Noise Level-Receiver Sensitivity 2

5.2.3 IF Amplifier Deviation Sensitivity

5..3 Transmission Line

PARAMUS, NEW JERSEY

A SUBSIDIARY OF INTEANATIONAL TELEPHONE AND TELEGRAPH CORFORATION

B Sk Waveguide VSWR
5.4 Alarm Tests

5.5 LOS Micrwave, MW-503A, Link Tests

T 2

5.31 Diversity Equipment (Frequency or Space Diversity System Only)
Pilot Tone Level and Deviation

PARAMUS INDUSTIRIAL PARK

Test Procedures CODE IDENT. NO. | DWG.

LOS Microwave MW 503A 16 042 A B R——
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Skell Transmitter, 52F4-MW 4



FEE-2A (B)

“EXCEPT AS MAY BE OTHERWISE PROVIDED BY CONTRA

Pilot Tone Level and Deviation
B iS5 Baseband Level and Frequency Response

5.5.4 Order Wire Level and Frequency Response

6272876

Biston 5 Intermodulation Distortion

5.5.6 Net Path Loss

6> PN Signal-to-Noise Ratio

TIRANY -

6. RECORDING RESULTS

{ESE

6.1 Test results shall be recorded in triplicate on the attached Data Sheets.

6.2 Most of the test levels that are to be recorded on the Data Sheets are
measured on 75 Ohm circuits. The VTVM is calibrated to read in dbm
across 600 ohm circuits. Thus while using this VIVM to determine 75
ohm circuit levels, a correction factor of 9 db must be added to the
actual meter reading to obtain dbm. IN ALL such cases in this pro-
cedure, record the uncorrected ACTUAL meter indication as read on
the VIVM. The EXPECTED levels on the Data Sheets are given as the
actual meter reading. .

EETT e SO

T TRANSMITTER, 52F4-MW (DATA SHEET BRII/S81)

7.1 RF Power Output

7.1.1  Test Equipment :

S

A, Microwave Power Meter, HP-431A

INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP., ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE REPRO.
DUCED. OR COPIED. OR USED AS THE BAS!S FCR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION. "

T Y

B. Thermistor Mount, HP-478A
(&3 Adapter, Waveguide - N Female, HP-H281A
D. Attenuator, Variable Waveguide, HP-H375A

205, 2 Procedure

PARAMYS, NEW JEKSEY

A, Place the TX ON-OFF Switches of both Transmitters
("A'" and "B") in the OFF position.

B Connect the test equipment as shown in Figure 1
according to the type of diversity employed.

. 17 Y

5.5:2 Diversity - Switchover Equipment (Hot-Standby System Only)} -

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARY

A BUBSIDIARY OF [HTEANATIOHAL TZLEPHONE AND TELEGRA?H CORFORATION

Test Procedures CODE IDENT. NO. DWG.
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. w3 'LOS Microwave MW 503A
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SIZE

FEC NO. SHEET &

(@ Set the Variable Attenuator, HP-H375A, for 10 db. of
attenuation.
o |
gl | D. Place the Power Meter, HP-431A, controls in the
2 o following position:
o
~9 4 i Input Z - As marked on Thermistor Mount,
{0 § ] HP-478A
& Range - as required
100 % 3. Zero Adjust - as required
0w
U
EEE E. Place the TX ON-OFF Switch of Transmitter "A" on the
‘:_,SE ON position.
£22 ' ,
a4% F. Place the Power Selector Switch, located on the Transmiter
“Su "A'' Metering Panel, in the TXIl position. Record the TX
ng ! Klystron Beam Current reading of Meter M102 (right-
rZo ! hand meter) on the Data Sheet.
Wiy
Sgﬁég & Note the Power Meter, HP-4314A, indication. Calculate
zeﬁ‘ﬂ; the Transmitter Power in the following manner:
rhx=
=z
gggﬁq Add the Power Meter indication, the loss of the directional
N coupler (obtained from the decal on the coupler name-
gggg{_ plate), and the attenuation of the Variable Attenuator.
FZ&% s
] EXAMPLE: Power Meter Indication - -1 dbm
33&‘5 B Direction Couplers Loss - 20 db
gﬁgg Attenuator Setting - 10 db
oEg%i
E“:dg TX Power Output -+29 dbm
wEoY
;2883 H, Place the TX ON- OFF Switch of Transmitter "A'" in the
OFF position.
z-o’g_g_ 1. Repeat Steps E through H for Transmitter "B" for a Hot
i §§ Standby or Frequency Diversity configuration. A
'- ! 22 different test equipment set up is required for a Space
8‘§: Diversity configuration, this repeat stepsB through H
L3} for Transmitter "B'" of a Space Diversity System.
0~z
lo 5 7.2 RF Frequency and«ACF
2 2
E:‘:é A | Test Equipment
it
Fm £ A. Frequency Counter, HP-524D or equivalent
<53}
F::g.; B. Transfer Oscillator, HP-540B
T '
lg 2;‘ Test Procedures el e -

GILVIE PRESS, INC., BROOKLYN 17, N. ¥, REPROVEL NO. 400M Zx
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&

C. Adapter, HP-H28lA

D. Cable (for use above 4GC), HP-ACl6Q

0

-

0

~ T2l Procedure

X

e A. Record the assigned operating frequency code of
: . Transmitter ""A' as it appears on the Transmitter
] waveguide or nameplate.

l B Place the TX ON-OFF Switches of both Transmitters
("A'" and "B") in the OFF position.

v wYe

C. Connect the test equipment as shown in Figure 2
according to the type of diversity employed.

DS

. +HES

D. Place the TX ON-OFF Switch of Transmitter "A' in
the ON position.

Adjust the Level Control on the Transmitter "A"
78A1-MW ATFC Alarm for an indication of 10 on Meter
M-1 and set the adjustable contact on M-1 to 0.

Samasercye

F. With Transmitter "A'" and associated AFC equipment
properly- aligned and with the AFC "ON'", measure and
record on the Data Sheet the transmitter operating
frequency. ,

=

'hss MED HNTR

oT

IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.

J. OR USED AS THE BASIS FOR THE MANUFACTURE OR

-ATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC
‘us WITHOUT PERMISSION."

Note: 1. Ajll modulation except pilot signal must be
removed from the modulator while making
’ ~ frequency measurements.

- R

2. The reference cavity must have been set within
+0.002% when the transmitter was swept.

INGS AND
CORP., ARE !
DUCED. OR C
SALE OF APP. .

tE X

(@ Place the AFC ON-OFF Switch in the "OFF" position
and detune the Repeller -Fine Control in the CW direction
for an indication of 5 on the Transmitter "A'" 78A1-MW
Alarm Unit Meter.

(8 Turn the AFC Switch ON and after 10 seconds, record
the reading of Meter Ml of Transmitter "A' 78A1-MW
AFC Alarm Unit on the Data Sheet.

B Turn the AFC Switch OFF and detune the Repeller Fine
Control in a CCW direction for a reading of 5 on the
Transmitter "A'" 78A1-MW Alarm Unit Meter.

PARAMUS, HEW JERSEY

* TELEPHONE AND TELEGRAPH CORZORAVION

TRIAL PARK

FEDERAL CELECTRIC CORPORATION

PARAMUS INDYS

Test Procedures CODEIDENT.NO. | DWG.

LOS Microwave MW 503A ‘E ﬁ Qﬁz .
: P SLAE D E { ke a -
/f,\,\ j/?j/d /T A b@ i sélzé 627287

d-i
¥
e i

-
o

I
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SEI’VICE
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CHECKED BY ; DATE
f e 7//7/,/7’ FEC NO. SHEET 5~
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IS
.*I J5 Turn the AFC Switch ON and after 10 seconds, record
‘5’ the reading of Meter M-1 of the Transmitter "A' 78A1-MW
l 2 AFC Alarm Unit on the Data Sheet.
Z ©
g &5 K Tune Transmitter "A'" back to operating frequency. Set
s N the 78Al-MW AFC Unit Meter to 10 by use of the Level
' a Control, if necessary. Set the adjustable alarm contact
' to 5.
l L L Place the TX ON-OFF Switch of Transmitter "A' in the
i OFF position.
1 I ¥ M. Repeat Steps A, D, through J for Transmitter "B' for
| a Hot Standby or Frequency Diversity Configuration.
3 A different test equipment set-up is required for a
' Space Diversity Configuration, thus repeat steps A, C
' through J for Transmitter '"B" of a Space Diversity
P System.
I 8. RECEIVER, 55IF-6 (DATA SHEET BRII/82)
5! 8.1 Klystron Beam Current
(]
w

PSS

A,

B.

CEXCEPT AS MAY BE OTHERWISE PROVIDED BY CONTRACT., THESE DRA\Y.
INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP.. ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.
DUCED. OR COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PE

811 Test Equipment - None required

8.1.2 Procedure

With the MX1 - LOI Switch of Receiver "A' in the LOI
position,.note and record on the Data Sheet the reading
on Meter M202 (Right-hand Meter).

Repeat Step "A' for Receiver ""B',

8.2 Receiver Sensitivity

8 2nl Test Equipment

Adapter, IF Input, Collins Part No. 562 8839 003.
Generator, SHF Signal HP 620A.

VTVM, HP 400 D.

Adapter, Waveguide - N Female, HP - H28lA

Cable, HP AC-16B.

IRz A
%S0 .
-
€z B
rzg 4
Q4o
) g3
C.
oc-
l o
o By,
E
l [3] E-
u
o
o1
<
©
1w
o)
u
]

PARAMUS INDUSTRIAL PARX
U CIDIARY OF INTERNATIONAL TELEPHONE AND YILE

Test Procedures
LOS Microwave MW 503A
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PARARUS, NEW JERSEY
{TAHATIONAL YELIPHOME ARD TELEGRAPH CORPORATION

G

L

Cable, above 4GC, HP-AC-16Q.

Transfer Oscillator, HP 540B.

1P

24D,

wm

reguency Counter,

’

Procedure

g

D

The distant transmitter must be turned off in order to
prevent its signal from interfering with the test.

Frequency Diversity or Space Diversity - place the
service switch, located on the diversity shelf, in the "A"

Disable position. Hot Standby - set the Test Switch,
located on the Switch-Over (SW/O) Test Unit, in the A

Test position.

Place the meter switch, S203, located on the front panel
of Receiver A, in the RXIl position.

At Receiver A, disconnect the male BNC connector from
the Mixer Output, J-205,

Connect the end of the IF Input Adapter marked IF to the
male BNC connector just removed from the Mixer Output.
Record the reading of Meter M20l (Left-hand meter) of
Receiver A on the Data Sheet.

Connect the VTVM, HP400D, to the OUTPUT jack of the
IF Amplifiér of Receiver A and read the noise level.
Refer to Figure 3. Record this level on the Data Sheet.

Connect the test equipment as shown in Figure 4. Dis-
connect the IF Input Adapter from the IF Amplifier input
cable and reconnect the input cable to the Receiver A
Mixer Output, J205.

Tune the SHF Signal Generator, HP 620A, to the exact.
operating frequency of Receiver A, using the Transfer
Oscillator, HP540B, and Frequency Counter, HP524D.
Set the Generator OUTPUT ATTENUATOR for maximum
attenuation. Put the Generator MOD SELECTOR in the
CW position.

4
Keeping the Generator output adjusted properly, decrease
the attenuation of the Generator OUTPUT ATTENUATOR
until the Receiver A noise output, as read on the VIVM,
HP400D, decreases by 3 db.

PARAMUS INDUSTRIAL PARK

Test Procedures

CODE!

TARY OF X
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8.3 I-F Amplifier Deviation Sensitivity

8§.3.1 Test Equipment

8..3..2 Procedure

Calculate the 3 db Quieting Sensitivity of Receiver A in
the following fashion:

Subtract the insertion loss of the cable and adapter
(approximately 2.5 db) and the loss of the directional
coupler (obtained from the decal on the coupler name-
plate) from the Signal Generator Output, as accurately
determined from the ATTENUATOR DIAL.

EXAMPLE: SHF Sig Generator Output = 65, 5dhat
Directional Coupler Insertion Loss- 19.0db |
Cable and Adapter Insertion Loss - 2.5db

3 db Quieting Sensitivity -87.0dbm

Record the calculated Sensitivity on the Data Sheet.

i~ =T Al st s taam e mema S = o
2 GTHR O e GiSrank TSansSinitier.

normal operdtion.

T ~ A A O
SIUTrT Receslver A 1D

Repeat Steps A through K for Receiver B.

Dedation Calibrator, Cslline AT1Z-2
Adapter, I-F Input, Collins 562-8839-003.

VTVM, HP 400 D

Cable, Banana - BNC, HP AC-16B.

Disconnect the I-F Input Cable from the Mixer Output,
J205, of Receiver A and connect to the I-F Input Adapter.
Connect the remaining test equipment as shown in Figure 5.

Set the Deviation Calibrator, 477Z-2, FUNCTION SWITCH
to the CAL position.

Turn the ON-OFF Switch on the Calibrator to the ON
position and allow time for warm-up.

Set the VITVM, HP400D, to the ~10 db scale and note the

reading. Subtract -14.2 db from this reading and record
the value, as Deviation Sensitivity, on the Data Sheet.

_ Test Procedures
i LOS Microwave MW 503A

A.
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ir: : EXAMPLE: VTVM Reads - 15.2 db, thereifore the
Deviation Sensitivity will be -1.0 db.

( -15.2db - [-14.2 db] = -1.0 db)

E. Return Receiver A to normal operation,

6272876

Fi Repeat Steps A through E for Receiver B.

b TRANSMISSION LINE (DATA SHEET BRII/ 83)

2268 9.1 Waveguide VSWR Measurement
HF:
g,;ijg | Test Equipment
2% | .
“é’éé A, Sweep Oscillator, HP-HO1 686C
SR L
E:EE’ - Directional Coupler, HP-H752C
ZoWi 2
ot C. Directional Coupler, HP-H752D
14 .
4 uh]‘g“
j2c0as D. Adapter, W/G - N, HP-H28lA
Poiia® .
u—ul:ﬁ
‘éE%EE;{ E. Attenuator, Variable W/G, HP-H375A
I F. Adjustable Short, HP-H920A
5oz G. Cable, Use.above 4KMC, HP-ACL6Q
i age | 5
5o5s H. Ratio Meter, HP 416A
! "] 3
.«:'(\_28‘1 X
‘Qggmgl L. (2) Crystal Detectors, Matched Pair, HP-H42l1A
-2< 0y
et}
Eg%ggt Y ole 2 Procedure
T Soon

P Set up the equipment as shown in Figure 6, with the
Adjustable Short, HP-H920A connected to the Directional
Coupler, HP-H752C.

Az

B. Turn on the Ratio Meter, HP416A. Place the EXCESS
COUPLER LOSS switch in the 10 db position.

PARAMUS, NEVY JERSEY

Ee Adjust the Variable Attenuator, HP-H375A, for 6 db.

<

D. Adjust the Sweep Oscillator, HP-HO01 686C, in the
following fashion:
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Py
S
< —
‘K SWEEP SELECTOR - OFF; AMPL MOD SELECTOR
b - INT (1000 cps). Turn on the Oscillator.
b
2 NOTE - Connect the BNC cable from the Incident Crystal
I Detector of the coupler to the Frequency Counter
3 @ to insure ! K¢ internal meodulation.
< o~
a 5 E. Disconnect the BNC cable from the Ratio Meter
i ' REFLECTED/PROBE input. If the RF POWER MONITOR
L tuning eye shadow does not move, increase the signal
' level. If Shadow moves, appreciably, without over-
pp ¥
fouge lappm , proceed with the calibration, Step F. An over-
-'i,"_‘f’fﬁ lapping show indicates an overload. Signal level adjust-
ao pping g J
31_10:;5 ment can be made using the Variable Attenuator, HP H375A,
aWHG
]
5355 I 388 The following calibration procedure is for a single
S‘Eizs frequency. Adjust the Sweep Oscillator to the frequency
e of the transmitter connected to the transmission line that
&x Ilu
Zaug |} is to be tested. Calibrate the Ratio Meter, HP-416A,
8:%% in the following manner:
rrdu, §
Wy .0,
S‘éggé 1. Connect the Adjustable Short, HP-H920A to the end
§&g$$ of the waveguide, refer to Figure 6.
oMETE
Q:IZI
j:ggﬁ 2. Place the Ratio Meter RANGE switch in the 0 db 100%
"25505 position.
Eg"zzg 3 Adjust 416A SET TO FULL SCALE control for con-
853‘3% venient reference on PERCENT REFLECTION
ALB02 REFLECTOMETER)]) scale; 90 is recommended.
ThEHE a
a0 0<
ngﬁzé 4. Slide short while noting maximum and minimum
350"6 indications on reflectometer scale.
:Q
Ve W
. 2§§3 5. Subtract minimum reading from maximum, and

divide by two.

Z 4z FOR EXAMPLE: If maximum and minimum readings
ek ‘noted while the short is slid are
<52 89 and . 93 respectively:
= %5
o ud
%ﬁ The difference is .04 and half the difference is .02.
Sa
o~z
B . 6. « Slide short to get minimum indication again.
x
E <
5 Lz 7 Adjust SET TO FULL SCALE to obtain a meter
MIE indication which is equal to the reflection co-
. e efficient of the calibrating load (100 minus the
i%g quantity obtained in step (5).
e
W3Sz
ozl :
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(For the values used above, SET TO FULL SCALE would
be adjusted to obtain a meter indication of . 98).

Connect the directional couplers to the transmission line
as close as possible to the microwave equipment. It may
be necessary to remove a section of the existing waveguide
to provide adequate space to install the test equipment.
The transmission waveguide must be pressurized when

the VSWR measurement is made.

The PERCENT REFLECTION (REFLECTOMETER) scale
on the Ratio Meter is used for these tests. The percent
reflection is converted to VSWR by use of the following
relationship:

=10 + JR %

VSWR
10 - VR %
Example: Percent Reflection = 1.0%
o_ 10 +VJ1.0% L _ 1224
VSWR =15 0% = 3 T &

Determine the VSWR at every frequency, both transmit
and receive, associated with the waveguide run under
test, as indicated on the Data Sheet. Both waveguide
runs of a Space Diversity System must be tested. Record
all the VSWR measurements on the Data Sheet in the
appropriate place, determined by the type of diversity
employed at the station.

Restore the waveguide runs to their normal configuration.

10. ALARM TESTS (DATA SHEET BRII/84)

e 10.1 Test Equipment - None required
>z 10.2 Procedure
EE
= -_-"5

l 5;2 A The following steps indicate the Alarm Systems that are
ggg to be checked along with the methods of failure simulation
€35 required to activate the alarm. The Data Sheet contains
85§; the result requirements with check lists. All equipment

! should be ON and functioning properly before these tests

0 2 =
& <} are started.,
E (¥
O uo
WwaE NOTES: 1. A "P'" Rack is’a powered rack while a ''N"
- gE Rack is a non-powered rack, receiving its
a %‘% power from the "P'" rack.

l EE2
WSz
oig :
uaE v
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2. Simulated power failures should be performed by
operation of the circuit breakers. On the 20V
DC Power Supplies, the Alarm Lamp will not
light when power is turned off. On these units,

turn power off, block the relay in the De~-energized
position, turn power on, and check the alarm lamp,

remove the relay block when alarms are verified.

"A' Power Failure - Turn "A'" Circuit Breakers OFF.

Refer to the Data Sheet for required results and check list.

Restore power after observations.

"B'" Power Failure - Turn "B! Circuit Breakers OFF,

Refer to the Data Sheet for required results and check list.

Restore power after observations.

"A' Modulation Alarm - Note reading of "A' AFC Pilot
Level Meter then rotate level ADJ Control on "A"
Reference Amplifier for -6.5 db on meter. Return to
normal. after test.

'"B'' Modulation Alarm - Note reading of "B'' AFC Pilot
Level Meter then rotate level ADJ Control on "B'' AFC
Reference Amplfier for -6.5 db on meter. Return to
normal level after test.

"A" Power Alarm - On "A'"" AFC Alarm unit, rotate red
vane on meter to make contact with black vane. Reset
Alarm Vane after test to one-half normal power output
or 3 db pomt

""B'"" Power Alarm - On "B'" AFC Alarm Unit rotate red
vane on meter to make contact with black vane. Reset
alarm vane after test to one-half normal power output
or 3 db point.

i 11, LOS MICROWAVE, MW-503A, LINK TESTS (DATA SHEET BR/85)

11.1 Diversity Equipment Tests (Frequency or Space Diversity Systems only) -
Pilot Tone and Deviation,

) 31980 Test Equipment

Selective Voltmeter, Sierra 125B

11. L. 2 Procedure

The distant transmitter must be transmitting a correctly
adjusted 308Kc Pilot Tone to the receivers feeding the
diversity equipment. The local receiver must be
functioning normally.

B

o
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Tune the Selective Voltmeter, Sierra 125B, to the Pilot
Tone frequency 308Kc. Set the FUNCTION SELECTOR

to SEL VM (250 cps). Put the LINE IMPEDANCE switch

to 600 ohms. Connect the Input terminals for an unbalanced
line by placing the ground strap on the lower terminal,

Connect the Selective Voltmeter to the A IN jack and GRD
jack on the diversity equipment Control Panel. Read the
Pilot Tone level from Receiver A and record it on the
Data Sheet.

Connect the Selective Voltmeter to the B IN jack and GRD
jack on the diversity equipment Control Panel. Read the
Pilot Tone level from Receiver B and record it on the
Data Sheet. .

Connect the Selective Voltmeter to the SIG OUT jack and
GRD jack on the diversity equipment Control Panel. The
Voltmeter should still be tuned to 303Kc.

Move the SERVICE SWITCH to the A-DISABLE position.
(The A SW ALARM lamp should light). Read the Pilot
tone level from the SIG OUT jack and record it on the
Data Sheet.

Return the SERVICE SWITCH to the center position, wait
approximately 5 seconds, and then move the service
switch to the B-DISABLE position. (The A SW ALARM
lamp should go off and the B SW ALARM lamp should
light.) Read the Pilot Tone level from the SIG OUT jack
and record it on the Data Sheet.

Return the SERVICE SWITCH to the center position.
(Both SW ALARM lamps should go off).

With the Selective Voltmeter connected as in Step E, note
and record on the Data Sheet the change in Pilot Tone level
caused by turning off all "A' Circuit Breakers. Restore
the "A' Breakers after the test.

With the Voltmeter connected as in Step E, note and

record on the Data Sheet the change in Pilot Tone level
caused by turning off all "B!' Circuit Breakers. Restore
the "'B'' Breakers after the test. Disconnect the Voltmeter.

11.2  Diversity-Switchover Equipment Tests (Hot-Standby System Only) Pilot
Tone Level and Deviation

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARK

Test Procedures
LOS Microwave MW 5034

4

- el

ba ‘i‘

P?%PA ED BY ' DATE
,/. -

D ;—3/2?‘4“/'

1

A SUGSIDIARY OF INTEANATIOMAL TELEPHCNE AHD TItt

SEKRVICE

CODE IDENT. » . /5. |

v
}

»

L | o 20k 7

g 5 i
‘i!‘;“.. av. 6272876 _
i SIZE r
FEC NO. SHEET / 3

GILVIE PRESS, INC., BROOKLYN 17, N. Y, REPROVEL NO. 400M Zi&




2L Test Equipment

EiR

i

A, Selective Voltmeter, Sierra 125B.

1. 2.2 Procedure

BN
6272876

NOTE: The outputs of diversity units connected directly to
. pilot stop filters cannot be adjusted properly unless
the connector at J10l on the diversity unit is dis-
connected and J101 terminated with 75 ohms for the
following procedure.

RGGE

A, The distant transmitter must be transmitting a correctly
adjusted 308 KC Pilot Tone to the receivér feeding the
diversity equipment. The local receiver must be functioning
normally.

e
HESE

INGS AND SP-EC.IFICATlONS ARE THE PROPERTY OF FEDERAL ELECTRIC

Tune the Selective Voltmeter, Sierra 125B, to the Pilot
Tone frequency 308 Kc. Set the Function Selector to
SEL VM (250 cps}. Put the Line Impedance switch to

¢ 600 ohms. Connect the Input terminals for an unbalanced
line by placing the ground strap on the lower terminal.

UNTR

YED 3

5 THE BASIS FOR THE MANUFACTURE OR

PERMISSION

G Set the Switchover Test Unit, 18Bl1-MW, control to the ""B"
TEST position. Connect the Selective Voltmeter to the

A IN jack and GRD jack on the diversity equipment control
panel. Read the Pilot Tone level from Receiver A and
record it on the Data Sheet.

PR
TTISE FX

. D. Set the Switchover Test Unit, 18B1-MW, control to the "A"
TEST position. Connect the Selective Voltmeter to the

B IN jack and GRD jack on the diversity equipment Control
Panel. Read the Pilot Tone level from Receiver B and
record it on the Data Sheet.

CORP., ARE ISSUED IN STRICT CONFIDENCE., AND SHALL NOT BE REPRO.

DUCED. OR COPIED, OR USEI
SALE OF APPARATUS WITH

Connect the Selective Voltmeter to the SIG OUT jack and
GRD jack on the diversity equipment Control Panel. The
Voltmeter should still be turned to 308 Kec.

N | 3
g

F. Move the SERVICE SWITCH on the diversity equipment
auxiliary Control Panel to the A-DISABLE position and the
Switchover Test Unit Control to a TEST position. (The
SW ALARM lamp should light. The TEST and the B IN-
SERVICE lamps on the Switchover Unit should be lit.)

Read the Pilot Tone level from the SIG OUT jack and record
it on the Data Sheet. .
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@. Return the SERVICE SWITCH on the diversity equipment

auxiliary Control Panel to the center position, wait
approximately 5 seconds, and then move the SERVICE
SWITCH to the B-DISABLE position. Set the Switchover
Test Unit test switch to B TEST position. (The A SW
ALARM lamp should extinguish and the B SW ALARM
lamp should light. The B TEST and the A IN-SERVICE
lamps on the Switchover Units should be lit.} Read the
Pilot Tone level from the SIG OUT jack and record it.
on the Data Sheet.

EL, Return the Service Switch to the center position. Set the

test switch to the NORMAL position. (Both SW ALARM
lamps should extinguish. The A IN-SERVICE lamp on the
Switchover Control Unit should be lit.)

i With the Selective Voltmeter connected as in Step E, note

and record on the Data Sheet the change in Pilot Tone level
caused by turning off all "A'" Circuit Breakers. Restore
the ""A'" Breakers after the test.

T With the Voltmeter connected as in Step E, note and

record on the Data Sheet the change in Pilot Tone level
caused by turning off all "B!'" Circuit Breakers. Restore

the "B'' Breakers after the test. Disconnect the Voltmeter.

11.3 Base Band Level and Frequency Response

Sl

Test Equipment ',

P Audio Oscillator, HP 200 CD

Bl 8 2

B VTVM, HP 400D
i Termination, 75 ohm Resistor
Procedure (See 11.3.3 for GA-GPA Link)

NOTE: The order wire should not be used while link
measurements are being made.

A, Transmit Station - Disconnect the jumper cable from
jack J6 on the front of the RF Patch Panel, 499J-3.
Connect the VIVM, HP400D, across the output of the
oscillator. Adjust the oscillator for an output of -44 db
as read on the VIVM at a frequency of 100 Kc. This
frequency is the reference used throughout the test.
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Receive Station - disconnect the jumper cable from jack
J8 on the front of the RF Patch Panel, 499J-3. Connect
the VIVM to jack J8. Place a 75 ohm resistor across
the input terminals of the VIVM. Record on the Data
Sheet the 100 Kc level as read on the VIVM,

Transmit Station - vary the oscillator from 60 kc to
500 Kc in steps as indicated on the Data Sheet, while
keeping the oscillator output CONSTANT at -44 db as
monitored on the VIVM,

Receive Station - record on the Data Sheet the test
frequency levels as read on the VTVM,

The two stations in the link should now reverse their roles
of transmitting and receiving of the baseband test

frequencies and repeat sections A through D.

Return the equipment to normal operation.

11.3.3 Procedure for GA-GPA Link Only (Data Sheet BRII/86)

The order wire should not be used while the link
measurements are being made.

At site GA - disconnect the jumper cable from jack J7 on
the front of the RF Patch Panel, 499 J-3. Connect the
Audio Oscillator, HP 200 CD, to Jack J7. Connect the
VTVM, HP, 400D, across the output of the oscillator.
Adjust the oscillator for an output of -19 db as read on
the VIVM at a frequency of 100 kc. This frequency is
the reference used throughout the test.

At Site GPA - disconnect the jumper cable from jack J3
on the front of the RF Patch Panel 499 J-3. Connect the
VTVM to Jack J3. Place a 75 ohm resistor across the
input terminals of the VIVM. Record on Data Sheet
BRII/86 the 100 kc level as read on the VTVM.

At Site GA - vary the oscillator from 12 kc to 500 kc¢ in
steps as indicated on the Data Sheet, while keeping the
oscillator output CONSTANT at -19 db as monitored on
the VTVM.

At Slte GPA - record on the Data Sheet the test frequency

levels as read on the VITVM,
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E. At Site GPA - disconnect the jumper cable from Jack J6
on the front of the RF Patch Panel 499 J-3. Connect the
Audio Oscillator, HP 200 CD, to jack J6. Connect the
VTVM, HP 400D, across the output of the oscillator.
Adjust the oscillator for an output of -44 db as read on
the VITVM at a frequency of 100 kc. This frequency is
P the reference used throughout the test.
| F. At Site GA - disconnect the jumper cable from Jack J5
L) on the front of the RF Patch Bay, 499 J-3. Connect the
VTVM to Jack J5. Place a 75 ohm resistor across the
input terminals of the VIVM. Record on the Data Sheet
the 100 kc level as read on the VITVM,
Gk At Site GPA - vary the oscillator from 12 kc to 500 kc¢ in
! steps as indicated on the Data Sheet, while keeping the
oscillator output CONSTANT at -44 db as monitored on
the VIVM.
i H. At Site GA - record on the Data Sheet the test frequency
6 levels as read on the VIVM,
é 8 Return all equipment to normal operation.
©h
w
t! 11.4 Order Wire Level and Frequency Response
~
3 :
£ 11.4.1 Test Equipment
< S
é’ A, Audio Oscillator, HP 200 CD
< . 3
© H
§ B, VTVM, HP 400 D
<
LoL! 11.4.2 Procedure
w
=)
5: A, Transmit Station - connect the equipment as shown in
Figure 7. Adjust the Audio Oscillator, HP 200 CD, for
a frequency of 1 Kc with“an output of -20 dbm as read
on the VIVM, HP 400 D,
B Receive Station - connect the equipment as shown in
Figure 7. Record on the Data Sheet the Demodulator
output as read on the VIVM, HP 400 D.
C.. Transmit Station - vary the Audio Oscillator frequency

from 300 CPS to 12 Kc in steps indicated on the Data

E Sheet. The Oscillator output level must be kept constant
Z at -20 dbm as read on the VTVM,
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Lol 11.5 Intermodulation Distortion Test
[

Receive Station - record on the Data Sheet the Demodulator

output level as read on the VITVM.

The two stations of the link should now reverse their
roles of transmitting and receiving., Repeat Steps

A through E.

Return the equipment to normal operation,

11,51 Test Equipment

Signal-to-Noise Test Set, Collins 476B-1.
Noise Loading Test Set, Collins 476C-1.
VIVM HP 400D,

Adapter, Tee, BNC.

Termination, 180 ohm, 1/2 W Resistor

150 2 Procedure

NOTE; The transmitter and receiver must have been

properly tuned and the system level adjustments
completed before the test can be started. No
modulating signals, except Pilot should be present.

Transmit Station - disconnect the BNC jumper cable irom
J1 on the front of the RF Patch Panel, 499J-3. Mount

the BNC tee adapter on Jl and reconnect the BNC jumper
cable to one side of the adapter. Connect the output from
the Noise Loading Test Set to the other end of the tee
adapter. Use a tee adapter on the OUTPUT jack of the
Noise Loading Test Set and connect the VITVM, HP 400 D,

to the output jack. Use the short cable for this connection.

Refer to Figure 8,

Adjust the Noise Loading Test Set in the following manner:

1. Set the 455 Kc NOTCH Switch to the OUT position.

2. Set the LO PASS FILTER switch to the 1200 Kc¢
position.

3. Set the 308 Kc notch switch to the IN position.
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4, Set the HIGH PASS FILTER switch to the IN position.

Bl Adjust the LEVEL control on the noise measuring
test set for a reading of -33 db as read on the VIVM,

Receive Station - disconnect the BNC jumper cable for J3
on the front of the RF Patch Panel, 499-J-3. Connect
the IN jack of the Signal-to-Noise Test Set to J3 on the
R-F Patch Panel, using a BNC Tee Adapter with a 180
ohm resistor attached. Connect the VIVM to the OUT
jack of the Signal-to-Noise Test Set. Refer to Figure 8.
Set the attenuators and the LEVEL ADJ control for a
reading of -40 db as read on the VIVM. Note the
attenuation remaining in the attenuators.

D, Transmit Stdtion - place the 455 Kc NOTCH switch to
the IN position.
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E. Receive Station - remove attenuation by operating the
"ATTENUATION IN DB'" controls until the VITVM again
indicates -40 db. DO NOT change the setting of the
LEVEL ADJ contrel.

=

F, Determine the amount of attenuation removed in Step F
and record it on the Data Sheet. This value is the inter-
modulation product in db.

PR >

G. The two stations involved in this test should nowreverse
their roles of transmitting and receiving and repeat
Steps A through G.

H. Restore all equipment to normal operation.

11.6 Net Path Loss (NPL) Measurement

EXCEPT AS MAY BE OTHERWISE PROVIDED BY CONTR-

DUCED. OR COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION.™

11, 6.1 Test Equipment

=
i

Generator, SHF Signai, HP 720A
Transfer Oscillator, HP 540B

Frequency Counter, HP 524 C

FARAMUS, HEW JIrnT

Adapter, Waveguide - N Female, HP - H28lA.

S LR o

Cable, above 4GC, HP-AC-16Q.

1 11. 6.2 Procedure
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NOTE: 1l. Before NPL measurement is attempted, the
transmitter of the test link must be functioning
properly with the required power output.

2. This measurement should be performed when
propogation fading is at 2 minimum. This usually
occurs around mid-day.

P XS

B The NPL must be determined for both directions
| of transmission.

A, Place the Receiver A meter switch, S 203, located on
the receiver front panel, in the RX 3 position. CAREFULLY
note the Meter M 201 (left-hand meter) of Receiver A.
For a Frequency Diversity or Space Diversity Configuration
repeat and CAREFULLY note this meter reading for
Receiver B.

ey Q'
Lo AR *

HESS

‘TlDI‘\‘!'S. ARE THE PRDPERTY OF FEDERAL ELECTRIC

NT

B. Frequency Diversity or Space Diversity Configuration -
Place the SERVICE SWITCH, located on the Diversity
Shelf, in the A DISABLE position. Hot Standby Configura-
tion - Place the TEST SWITCH, located on the Switch-
Over (SW/O) Test Unit in the A TEST Position.

DED

€ Have all the distant transmitters of this test link turned
off in order to prevent their signals from interfering
with the following measurements.

I1SE ¥

raTEny

Set up the test equipment for Receiver A as shown in
Figure 4.

3 e
-'L, o7

INGS AND SPECIFIC/

E. Tune the SHF Signal Generator, HP 620A, to the exact
operating frequency of Receiver A, using the Transfer
Oscillator, HP 540B, and the Frequency Counter, HP 524D,
Set the Generator OUTPUT ATTENUATOR for maximum
attenuation. Put the Generator MOD SELECTOR in the

CORP., ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NDT BE REPRD.
DUCED. OR COPIED, DR USED AS THE BASIS FDR THE MANUFACTURE OR

SALE DF APPARATUS WITHDUT PERMISSIDN."

CW position. £
2zl
02
E;é iR Keeping the Generator output adjusted properly, decrease
gi'é‘ the attenuation of the Generator OUTPUT ATTENUATOR
g2 until the reading of Meter M20l of Receiver A is the
%5§ same as that obtained in Step A, Receiver A. Be certain
Vg that the meter switch S203 is in the same position as in
o 2 Step A, namely, RX3.
g [ :
O x5
w3
J=E
ugE
¢ e
W3z
8 it . '
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G Calculate the Received Signal Power in the following
fashion:
Sehiraed the Sireciiopal cousler dgserSor Ioks Jotibined
from the decal cn the coupler nameplate) and th

insertion loas of the cable and adapter (approx, 2.5 db)
from the SHF Signal Generator Output (obtained from
the Generator ATTENUATOR DIAL).

i - EXAMPLE: SHF Sig Generator Output -20. Cdbn
\ Directional Coupler Insertion Loss -19.0db

Cable and Adapter Insertion Loss - 2.5db

6272!) N

Received Signal Power, Rec A =4} .Sty

Record this Received Signal Power, Rec A, on the Data
Sheet.

H- For a Hot Standby Configuration, Received Signal Power,
Rec B is the same as measured for Receiver A and should
be recorded on the Data Sheet as such. Restore Hot
Standby Configuration equipment to normal operation.

i =

'Y DF FEDERAL ELECTRIC

ND SHALL NOT BE REPRO.
'R THE MANUFACTURE OR

For a Frequency Diversity Configuration, repeat Steps
B, C, E, F and G to determine and record on the Data
Sheet the Received Signal Power, Rec B.

ISE |

INESS AND SPECIFICATIDNS ARE THE PRO:

CDRP.. ARE ISSUED IN STRICT C

Calculate the Net Patch Loss (NPL), Path A in the
following manner:

L 2,
—

Subtract the'Received Signal Power, Rec A (calculated
in Step G) from the appropriate distant Transmitter
Power (calculated in Section 7.1 of this procedure by
the other station participating in this link test.} BE
CERTAIN that the distant Transmitter Power obtained
is from the transmitter used in the link measurement

SALE OF APPARATUS WITHOUT ¢
Bl

DUCED, DR COPIED., OR USED Ac<

of Step A. B
g Example: Distant Transmitter Power - +28.0 dbm
H Received Signal Power - (-41.5)dbm
2 NPL, Patch A = 695.54db

S

Recard the NPL, Path A, on the Data Sheet.

For a Hot Standby Configuration only one NPL measure-
ment is required; therefore, this test is completed.
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90k
ng“:’ ) Restore all equipment to normal operation.
g
QZEE 11.7 Signal-To-Noise Ratio Measurement
0.5 .
WZZ
g,;; 11. 7.1 Test Equipment
[:4 Iw )
Z50F A.  Test Oscillator, HP 200 CD
25
<
Q;;-.f;:-: B. Sclective Voltmeter, Sierra 125B
l C. VTVM, HP 400 D
JuwGos D. Signal-To-Noise Test Set, Collins 476B-1.
g
‘.’-’i}_ -
et
2z 03
zp9x 13, 7.2 Procedure
Uagd NOTE: All the link adjustment procedures must be success -
5555 fully completed before attempting this test.
£9Q< '
i’ggg% A Have the MUX INPUT to the distant transmitters of the
46 test link temporarily disconnected by removing the
akyu cable connected to J2 on the RF Patch Panel, 499J-3.
Y2038 The Pilot Tone and Order Wire will remain connected.
B. Disconnect the cable from the OUTPUT jack on the IF
ggé Amplfier Panel of Receiver B.
koS
é;g E. Connect the Selective Voltmeter, Sierra 125A, between
8§: the SIG OUT AND GRD jacks on the Diversity auxiliary
33 Control Panel. Tune the Selective Voltmeter to the
S Pilot Tone Frequency, 308 Kc. Set the FUNCTION
o e SELECTOR to SEL VM (250 cps}. Put the LINE IMPEDANCE
£ Switch to 600 ochms. Connect the INPUT terminals for
6 ug an unbalanced line by placing the ground strap on the
§5§- lower terminals. Measure the pilot frequency . 21l on
4 the Selective Voltmeter by tuning the Voltmec A
<438z maximum reading at approximately 308 Kc on .. cial.
<20 g PP 3
G5
:; 2;' Test Procedures CODEIDENT.NO. | DWG. - -
. §§LOS Microwave MW 503A |

2
l.

For the Frequency Diversity and Space Diversity
Configuration calculate the NPL, Path B by repeating
Step 1, using the Received Signal Power, Rec B.

NOTE: The same distant transmitter is used for both
patches of a Space Diversity System; therefore,
the distant Transmitter Power will be the same
in both NPL calculations. Two distant trans-
mitters are used in the Frequency Diversity
System, so the distant Transmitter Power will
be DIFFERENT for each NPL calculation.
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B, TRy’

_mm e _mea_ Gim
o AS MAY BE OTHERWISE

Connect the input of the 476B-1 Signal-to-Noise Test Set
across the Selective Voltmeter. Recheck and note the
pilot level on the Selective Voltmeter.

Connect the output from the Audio Oscillator, HP 200 CD,
across the Selective Voltmeter. The Oscillator terminals
are to be connected for unbalanced operation by placing
the ground strap on the appropriate terminals.
Temporarily connect the VIVM, HP 400D, to the
Oscillator terminals for correct Oscillator output adjust-
ment. Set the Oscillator to 455 Kc for -40 db as read on
the VITVM plus the difference in pilot level noted in

Steps C and D.

FOR EXAMPLE: If the pilot level dropped 3 db when the
il 476B-1 was connected in Step D, the
Oscillator should be adjusted for -43
db output.

Insert 80 db of attenuation in the 476B-1.

Connect the VITVM, HP 400D, across the output of the
476B-1 and adjust the output level control of the 476B-1
for a reading on the VIVM equal to the value determined
in Step E.

Remove the test oscillator.

Remove the attenuation from the 476B-1 until the VIVM,
HP 400D, reads the level determined in Step E. The
Signal-to-Noise Ratio is 80 minus the attenuation
remaining in the 476B-1. This Signal-to-Noise Ratio

is for Receiver A and should be recorded as such on the
Data Sheet.

Reconnect the cable to'the OUTPUT jack of the IF
Amplifier of Receiver ,B. Disconnect the cable from the
OUTPUT jack of the IF Amplfier of Receiver A,

NOTE: 1. In a Hot Standby Configuration, the system
should automatically switch to Receiver B.

2. Be certain the condition obtained in Step A
< is still in effect,

Repeat Steps C through I to obtain and record on the
Data Sheet the Signal-to-Noise Ratio for Receiver B.

Restore all the equipment to normal operation.
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lﬁ 1. SCOPE
@
lg Ul This test plan outlines the testing procedures for the AN/TRC-35 Radio
<~ Set.
O r~
Z ©
'5 Q|2 TEST EQUIPMENT
& o
i T s 1 Test equipment required is indicated with each test procedure.

TEST CONDITIONS

L

3.1 The Radio Set must be properly installed and have been placed into
operation prior to the performance of the test procedure in accordance
with manufacturer's manual.

IDED BY CONTRACT. THESE DRAW.

PROPERTY OF FEDERAL ELECTit¢;
DENCE, AND SHALL NOT BE REPRO,

N Tests will be performed on équipment properly installed with all signal
power connections complete.

4. PROCEDURE

4.1 The procedure for performing each test is included within this section.

E BEASIS FOR THE MANUFACTURE On

_ =S

4,2 The testin.g procedures shall be completed in the order presented.
5. REQUIREMENTS
50 Transmitter, T-302/TRC(TRC-35)
T ) Frequency
B.ded Power Output

S il Automatic Frequency Control

“EXCEPT AS MAY BE OTHERWISE PROV

INGS AND SPECIFICATIONS ARE THE

CORP., ARE ISSUED IN STRICT CONF!

DUCED. OR COPIED, OR USED AS TH

SALE OF APPARATUS WITHOUT PERMISSION.™

5.1.4 Low Power Alarm

8.2 Receiver, R-417/TRC (TRC-35)

Skl Bandwidth

5.2.2  Squelch Sensitivity

PARAMUS, NEW JERSEY

Siad Overall Tests, AN/TRC-35

A

B Deviation & Baseband Gain

53k 2 Radio Baseband Frequency Response

5 3. 3 Antenna VSWR

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARK

A SUBSICIARY OF INTERNATIONAL TELEPHONE AHD TELEGRAPH CORPORATION
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C DRAW.

tLECTRIC
F. REPRO.

ACTURE OR

TR T CTRITY W

'E OTHERWISE PROVIOED BY CONTRACT. THig
ICATIONS ARE THE PROPERTY OF FEDCRAL

D IN STRICT CONFIDENCE, AND SHALL NOT 1
O. OR USED AS THE BASIS FOR THE MANUY®

TUS WITHOUT PERMISSION.

“EXCEPT AS
INGS AND ¢
CORP.. ARE !
DUCED. OR ¢
SALE OF AP

PARAMUS, NEW JERSEY

5.4 Link Tests, AN/TRC-35
5.4.1 Radio Noise and Spurious Tones

5.4.2 Baseband Frequency Response

6. RECORDING RESULTS
6.1 Test results shall be recorded in triplicate on forms attached.
7. TRANSMITTER, T-302/TRC(Form BRII/3L}"
7. All tests in this section will be performed on both transmitters.
72 Frequency

Tuul Test Equipment
A, Frequency Counter, HP524B
B Wattmeter, ME-82U
T2 Procedure
A Load the transmitter T-302 into the wattmeter.
B Insert a TEE connector in the line between the exciter

and the wattmeter so.that some of the power can be coupled
off the line inductively.

S Connect the frequency counter to the RF line through the
inductive couple.

D. Record the frequency of the exciter as indicated on the
counter.

L Repeat steps A through D for the second transmitter.
7.3 RF Power Output
T Bl Test Equipment
A, Wattmeter, ME 82/U
<

Tis 3i2 Procedure

A, Connect the wattmeter to the transmitter T302 antenna
jack.

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARK

X

CODE IDENT.NO. | DWG.
Test Procedures
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B. Read and record the indicated power on the wattmeter.
7.4 Automatic Frequency Control
7.4.1 Test equipment not required.

S

7.4.2 Procedure

6272877

A, Rotate AFC control to the+5 position. The FREQ DRIFT
" meter deflection should be upscale. Release the AFC
control. FREQ DRIFT meter indication should return
to 0%2 ua,

B. Rotate the AFC control to the -5 position. The FREQ
DRIFT meter deflection should be downscale. Release
the AFC control, FREQ DRIFT meter indication should
return to 0 T 2ua. Initial data sheet.

T a5 Low Power Alarm

ithe5t . Test equipment not required.

oA

7' 5r2 Procedure
B Turn the ALARM switch to the NOR position.
B, Turn the 750V ADJ switch for rf output power levels

from 70 watts to approximately 30 watts. The alarm should
remain silent,

m e

G. Rotate the 750V ADJ switch for rf output power levels
below 30 watts. The LOW PWR ALARM lamps should
glow and the buzzer should sound.

INGS AND SPECIFICATIONé ARE Tl;lE PROPERTY OF FEDERAL ELEC:I'RlC

CORP.. ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE REPRO.
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B Record level at which low power alarm operates.
8. RECEIVER, R-417/TRC-35) (Form BRII/32)

8.1 Bandwidth

1715 CORPORATION

8. Lsd Test Equipment

PARANUS, HEW JERSEY

A, Signal Generator, USM-16

&
B. Attenuator, variable, Kay 30-0

8.1.2 Procedure

A, Connect the equipment as shown in Fig. 1A,

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARK

Test Procedures CODEIDENT.NO. | DWG.
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8.2.1

‘D BY CONTRACT. THESE ORAW.-
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PARAMUS, NEW JELSEY

EPHONE AND TELEGRAPH CORPORATION

Eine

Set attenuator between 5 and 10 db. Record MEASURE
meter reading.

Increase the signal by 3 db at the attenuator and record
MEASURE meter reading.

Decrease the signal frequency until the MEASURE meter
indicates the reading in Step B. Record frequency as
read on the frequency counter.

Tune the signal generator to the other side of the center
frequency to obtain the same output reading on the
MEASURE meter and record the counter reading.

Repeat steps A through E for receiver #2.

8.2 Squelch Sensitivity

Test Equipment

A, Signal Generator, USM-16

Procedure

A, Remove the band pass filter of the receiver to be tested
and install the dummy filter in its place.

B. Connect the output of the signal generator to the ANT
jack of the receiver.

& Set receiver MEASURE switch to B+ position and record
the meter reading.

D. Set receiver MEASURE switch to SIG LEV.

Ei. Set ACF-OFF-CAL switch to OFF.

F. Adjust tuner AFC control to 0 and set RF AMP to the
station receive frequency channel.

G Adjust frequency of signal generator to the frequency of
the receiver tuner. Adjust the signal output voltage to
about six microvolts.

A
H. Fine tune the receiver for indication of maximum on the

MEASURE meter and 0 on the FREQ DRIFT meter.
Record MEASURE meter reading.

FEDERAL ELECTRIC CORPORATION
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Rotate receiver SQUELCH control to maximum clockwise
position.

Adjust signal generator output to 250 microvolts. Do not
change frequency.

Rotate receiver SQUELCH control to maximum counter-
clockwise position. Adjust generator output until
receiver becomes squelched. Record generator output
level at which the receiver becomes squelched.

Reset squelch control to normal position.

Repeat steps A through L for receiver #2.

9. OVERALL TESTS AN/TRC-35 (Form BRII/33)
9.1 Deviation and Baseband Gain

Sl Test Equipment

4 A Signal Generator, USM-16
1]
1]
i B. AC-VTVM, HP-400D
8
5 C.  Attenuator, KAY 30-0
I
§ D. Voltmeter, Sierra 125B
1]
] :
E E. Oscillator, HP-200 CD
<
é F. Matching Transformer, HP AC-60B
'Y
o
u G 600 Ohm Resistor
<
' i 2.1.2 Procedure
231 =, Tune the receiver to the station transmit frequency.
8% :
;:-“: B. Connect the signal generator to the receiver antenna jack.
gg G Adjust generator to the station transmit frequency at a
& signal level of 15, 000 microvolts.
a 4
f D Terminate the REC jacks on the front panel of the
3 receiver with a 600 ohm resistor,.
<
22
a3
4 :
:g, Test Procedures CODEIDENT.NO. | DWG. |
w>f Radio Set AN/TRC - 35
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S C.

Record the MEASURE meter reading with the MEASURE
switch in the SIG LEV position,

Connect the HP200CD oscillator to the EXT. MOD.
jack of the signal generator to provide external modulation
of the R.F. signal."

Set the oscillator to a frequency of 20 KC.

Set the frequency deviation control on the USM-16 to mid-
range and then increase the oscillator output to obtain
an indicated deviation of 62 KC,

With a balanced 600 ohm voltmeter, measure and record
the voltage across the resistor at the output of the
receiver. The output level should be -6 dbm after
adjustment of the receiver output control.

Without changing control settings on the receiver, connect
test equipment as shown in figure 2.

Load the transmitter into the dummy load.

Adjust Kay attenuator so that the signal level indicated
on the receiver MEASURE meter is the same as in
step E. Record level.

Adjust oscillator to a frequency of 20,000 cps. Adjust
signal level to provide a 0 dbm input at the XM TG jacks
on the front panel of the receiver. (Allow approximately
0.5 db loss through the transformer).

With a balanced 600 ohm voltmeter, measure and record
the voltage across the resistor at the output of the
receiver.

Repeat steps A through L using transmitter #2 and
receiver #2.

Baseband Frequency Response

Test Equipment

AC+<VTVM, HP 400D
Frequency Selective Voltmeter, Sierra 125B

Audio Oscillator, HP 200 CD

Test Procedures
Radio Set AN/TRC-35

=1
ﬂ
i, Fi.
PA:
SUBSIDIARY OF |
et srrme—

PRE/A%FDBY :3/2;5Aé89IE

P A
7[/7//(_DATE

CODE IDENT. NO. 6VVG.
042 A i 6272877
SIZE
IFEC NO. SHEET -

-
IOGILVIE PRESS, INC., BROOKLYN 17, N. Y,

REPROVEL NO.

400M

[lk




D. Isolation Transformer, HP AC-60A

E. 600 Ohm Resistor

ot Attenuator, Adjustable, KAY 30-0.

6272877

9.2.2 Procedure

B Connect the test equipment as shown in Figure 3 using
Transmitter and Receiver #l.

J B. R.F. energy is coupled into the receiver pick-up cable
by loose inductive coupling. A short section of wire
wrapped around the N type "Tee' connector should be
sufficient.

€y Adjust the KAY attenuator in the receiver R. F. patch
for maximum attenuation.

Load the transmitter into the dummy load.

1ON
=

Tune the receiver to the transmitter frequency.

1958 Adjust the KAY attenuator to obtain approximately 30 MV
of 1st Limiter voltage on the receiver Measure meter.

G. Vary the 200 CD oscillator from 8 kc to 90 kc as
indicated on the data sheet while keeping the oscillator
output constant at O dbm as monitored on the 400 D VTVM.

. Record the Sierra 125B Voltmeter readings on the data
i sheet.
& Repeat sections B through H using Transmitter and

INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP.. ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO-
DUCED. OR COPIED. OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISS

Receiver #2.

9.3 Antenna VSWR Measurements

D 2 Test equipment not required.

9.3.2 The VSWR of the AN/TRC-35 antenna system is calculated from
the forward and reflected current readings as read on test -
meter M102, .

X

9.3.3 Procedure

PARAMUS, NEW JERSEY

e e

A, Ensure that the transmitter is correctly tuned and loaded.

FEDERAL ELECTRIC CORPORATION
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FEE-2A (£)

B Place S104 in the FWD PWR position and read, on
M102, the forward antenna current.

Fel ol . C. Place S104 in the REFL PWR position and read, on M102,
the reflected antenna current.

D. Record the FWD and REFL antenna currents for the
. transmit antenna on the data sheet.

E. Reverse the antenna connections at the equipment, i. e.
connect the receive antenna to the transmitter and repeat
steps A through C.

.

B Record the receive antenna FWD and REFL antenna
current on the datasheet.

HES

IFICATIONS ARE THE PhOPERTY OF FEDERAL ELECTRIC

CORP.. ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE REPRO.

10. LINK TESTS AN/TRC-35 (Form BRI/ 34)

NTR

10.1 Radio Noise and Spurious Tones

10k 1. Test Equipment

A. Voltmeter, Sierra 125B

10.1.2 Procedure

DUCED. OR COPIED. OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION.""

Al Disconnect the multiplex equipment from the receiver
by removing the interconnecting cables from the XMTG
and REC jacks on the front panel of the receiver.
0 B. Terminate the receiver with a 135 ochm resistor.
<0
. Connect the voltmeter to the balanced 135 ohm REC jacks.
'z 1D}E While receiving an RF signal from the adjacent station,
scan the 12 to 68 KC baseband with the voltmeter.
b4 )'Zl;
FEEL E. Record all noise and spurious tones above -55 dbm.
= -
< %
Ig; i . Repeat steps A through D using the alternate radio system.
83‘ 16 2 Link Radio Baseband Frequency Response
gg 10.2.1 Test Equipment
£
™
'g A, AC-VTVM, HP-400D

B. Frequency Selective Voltmeter, Sierra 125B

- -q--—wvl

C. Audio Oscillator, HP 200 CD

PARAMUS INDUSTRIAL PARK

.NO. | DWG.
Test Procedures CODE'DEN_T - -
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FEE-2A (D)

v

|
)
D) Isolation Transformer, HP AC-60A
E. 600 OHM Resistor
~
© 10.2.2 Procedure
~ 1
& Al The station transmitting the baseband test signals is
designated Station A and the receiver station is designated
2 Station B.

-
o

Connect the test equipment for both Station A and B as
shown in Figure 4.

XN
pto]
-4+ 4
-0
s | C.  Only one Station A transmitter and one Station B receiver
Wiy need be checked in the link test. Be certain that the
5’5 | radio equipment used is properly tuned for normal
| station operation.
ndS]
< ]
oL | D. At Station A, vary the 200 CD osc1llator from 8 k¢ to
g v
Sx | S0 ke as indicated on the data sheet while keeping the
25 oscillator output constantat 0 dbm a2s monitored on the
23 400D VTVM,
ok
A
4

E. At Station B, record the Sierra 125B voltmeter readings
on the Link Test data sheet.

-

ISE
ARE
CORP.. ARE ISSUED IN STRICT CONFIDENC.

K, The two stations in the link should now reverse their
roles of transmitting and receiving of the baseband test
signals and repeat sections A through E of this procedure.

=

EO
CAT

G. Return the equipment to normal operation.

DUCED. OR COPIED, OR USED AS THE BASI5 + ‘.1 THE MANUFACTURE OR
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g 2
2
L=

Sl §
L:J t
. | L.
E
i% Lyl This section outlines the testing procedures for the AN/MRC-80 Radio Set.
=
o X 2. TEST EQUIPMENT
2 o '
z N
571: i 2.1 Test equipment required is indicated with each test procedure.
a o
3. * TEST CONDITIONS
]

3.1 The Radio Set must be properly installed and have been placed into
g operation prior to the performance of the test procedure in accordance

IL_)O'G

EE{.:‘S with manufacturer's manual.

Uy

0m=3

o 1 . . . . .
R 3.2 Tests will be performed on equipment properly installed with all signal
fu_ 2% P quip properly g
Eéé‘é power connections complete.-

FaS<

0Q4%

g&g; 4. PROCEDURE
fz56z =

¢ “ . . . . . .

Stgg _ 4.1 The procedure for performing each test is included within this secfion.
e, 9

'm.m;ﬂ

E‘,§§§? 4.2 The testing procedures shall be completed in the order presented.
Qg g

> C‘ &‘: L0

Prirz| 5. REQUIREMENTS
’u;mgﬁg ;

2%rok 5.1 Transmitter, T-302/TRC (MRC-80)

rm%“o

s Hie :

be s 5 o1 Frequency .

wos Lo i

ESSE:; 5,1 2 Power Output "=

Ba5e S

£ 0 2 . ;

0%, ok 5513 Automatic Frequency Control

<qpZ q B

Qg

515

gl 814 Low Power Alarm

w(IU_J

BELTH

5.2 Amplifier Power Supply, AM2066/TRC(MRC-80)

=Rz 502l Input Power ’
o2
E%g 5.2, 2 Output Power and Gain
OGS:
% 33 5 ilaic Reflected Power and VSWR
<Gk
O T2
5 f 5.2.4 Low Power Alarm
z
E <
e 5.3 Receiver, R-417/TRC with Selector SA-607/TRC(MRC-80})
-3 "
w2 5.3.1 Bandwidth

i
e

"

5
' Radio Set AN/MRC - 80 'E

i) Q19 | A
45, PRE ?RED BY 3/'}//‘7«1‘5 i i@ A ~.r.‘\\: 6272878

P —

=) ATE
g L//)/Z \ FEC NO. SHEET “Z-

BEE . ' '
“F AN Testmg Procedures CODE IDENT. NO. DWG.
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I P Quieting Sensitivity
5.3:8 Combining Action

5.3.4 Receive Antenna VSWR

6272878

5.4 Overall Tests, AN/MRC-80

DRAWING NUMBER

; 5.4.1 Deviation & Baseband Gain

5.4.2 Radio Baseband Frequency Response

E i 5.5 Link Tests, AN/MRC-80
g GYSESTN Radio Noise and S'purious Tone Levels
L RO N DBaseband Frequency Response
6. RECORDING RESULTS
6.1 Test results shall be r;corded in triplicate on forms attached.

=
EX

ONS ARE THE PROPERTY OF FEDERAL ELECTRIC

TRANSMITTER, T-302/TRC(MRC-80) Form BRII/2l

-

7.1 Frequency

78 g ¢ -Test Equipment

STRICT CONFIDENNCE, AND SHALL NOT BE REPRO.

2 USED AS THE BASIS FOR THE MANUFACTURE OR

ALE OF APPARATUSL V/ITHOUT PERMISSION.”

£ Frequencinounter, HP 524D
Moo

o)
o
\3& : 3
?;28 B. Wattmeter, ME-82/U
w
oxg
E“D. | s hoi2 Procedure
nL Wy ]
8]

A. Load the exciter T-302 into the wattmeter.

B. Insert a TEE connector in the line between the exciter
and wattmeter so that some of the power can be coupled

Testing Procedures S L
Radio Set AN/MRC - 80 Zd 0/’52 A
Lo

[P ;PARED BY DATE a A 2
b j//_// j_, O ML 6272878

| Fi% off the line inductively.
<ig
€ zy
g§: C. Connect the frequency counter to the RF line through the
BO:E:-’ inductive couple.
O
o~
s & D. Record the frequency of the exciter as indicated on the
=
£ < counter.
-
O xo .
hﬂ iz E. Repeat steps A through D for the second exciter.
T
53
| g3
ui 3 3
-
LSl ! CODEIDENT.NO. | DWG.
[~}
3
3
E
<

»
]
&

CH?}/.{Q oSS ST FEC NO. SHEET 3

n =
RVICE
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=

7.2 RF Power Output

jo

2

§ Taolsl Test Equipment

g L

2 s A. Wattmeter, ME-82/U

£ N

z e

Z & Taee 2 Procedure

T o :

H ) A Connect the wattmeter to the exciter T-302 antenna jack.

' 1

ﬁ"‘"‘"" B. Read and record the indicated power on the wattmeter.

return to 0X2ua. Initial data sheet.

=

E OTHERWISE F§

i “EXCEPT AS MAY 3
DUCED. OR COPIED. OR US
SALE OF AFPZ

.

TRIC CORPORATIONN

7.4 Low Power Alarm

5\-.

" DATUS \YITH

7.4.1 Test Equipfnent not required.

7.4.2 Procedure

396§ 1
lgégg; : 7.3 . Automatic Frequency Control
Quas |
-]
§jlfﬂ§ g | Test equipment not required
25t
fro 7.3.2  Procedure
b4
ey
g‘éﬁf Al Rotate AFC. control to the+5 position. The FREQ DRIFT
l u;%g meter deflection should be upscale. Release the AFC
EE:.::, control. FREQ DRIFT meter indication should return to
Sgg§§ 0% 2ua,
gmgmg -
l§g§§ B Rotate the AFC control to the +5 position. The FREQ
i u,SgX DRIFT meter deflection should be downscale. Release
13<5a5! the AFC control. FREQ DRIFT meter indication should
i EC
84
<z
2o
£
mll.l
o
z<
% :
wi
ok
z8

A, Turn the ALARM switch to the NOR position.

B. Turn the 750 V ADJ switch for rf output power levels from
70 watts to apprommately 30 watts. The alarm should
remain silent,

& Rotate the 750 V ADJ switch for rf output power levels
below 30 watts. The LOW PWR ALARM lamps should
glow and the buzzer should sound. Record level.

PARAMUS, NEW JERSEY

JHE AND TELEGIAPH CORZOFATION

51 AMPLIFIER POWER SUPPLY AM2066/TRC (Form BRII/22)

8.1 Input Power

8.1.1 Test equipment not required

s

.
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OTHERWISE PROVIDED BY CONTRACT. THESE DRAW-
\TIONS ARE THE PROPERTY OF FEDERAL ELECTRIC
. OR USID AS THE BASIS FOR THE MANUFACTURE OR

=
o
(é
.
w
! 3 8.3.1
[y
’:. : 8.3.2
1 8.3.3

ra
LRAT LS

-
e AS T

INGS AND SPECIFI
CORP.. ARE ISSUED [N STRICT CONFIDENCE, AND SHALL NOT BE REPRO.

DUCED. OR COPIED
SALE OF /
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PARAMUS, REW JERSEY
e . =

=

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARK

8.2. Output Power and Gain

8.3 Reflected Power and VSWR™

Input power will be the output power of the exciter T-302,
recorded in paragraph 7.2, minus the power loss in the cable
run between the exciter and the power amplifier AM2066/TRC.
The cable loss at this frequency is approximately 0.05 db

per foot. Record the input power to the power amplifier on the
data sheet.

Test equipment not required.

Procedure

A, Read and record output power level on FORWARD POWER
rmeter M104,

B. Record power gain which should be at least 10 db.
NOTE: Power values referred to above are the net values

‘i.e., power in the forward direction, minus the
reflected power.

Test Equipment not required.

"Read and record Reflected Power meter M105, <‘

VSWR Calculatié)n :

A, Calculation of VS.WR from a ratio of forward and

reflected power can be made by using the following
formula.
V P /Pr + L
VSWR Py = 1
where, Fy = Forwdrd power in watts
B S Reflected power in watts
B Using the power readings obtained in sections 8. 2.2

and 8.2.3 above, record the VSWR as determined from
Taple I on Page 6. It is required that VSWR be recorded

to three 51g iificent figures. Therefore, the ps
ratio which ted should be equated to i
power ratic . .- ua the chart. This will give the i

required VSWR f{igure.

\

A SUISIOIARY OF INTERMATIONAL TELEPHONE AND TELEGRAFYH CORPORATION
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B. Decrease drive power until the low power alarm
s0gE sounds.
ZEe° |
6‘:’,’&"; C. Record difference in output power between Step A and
pukE 1 Step B.
w, B
k505 . -
pa=g Y RECEIVER, R-417/TRC WITH SELECTOR SA-607/TRC(MRC-80)(FORM BRII/23
Quds
Sl Combiner Action
;Ew g0 Test Equipment
poud
guod y .
Suitndy A, 2-Audio Oscillators, HP 200DC or equivalent
om:“E]
xIriX
aRgrE B. Voltmeter, HP 400H
wwpa )
£3pab '
» Egg“ggi &h Oscilloscope, Tektronix 317 or equivalent
oK
Iow -4
P b -~
8539;; D. Attenuator, Kay Electric 30-0
s 8br ' e
Egﬁgél i Multimeter, Simpson 270
RN
gouatl
je2<p
Bonk .
i?%sa?
z ‘,I
R
EI8
[
2
EE
) . N
& <
e
O x0
Mie
wzE}
8%}
<51
2 i - :
Effl Test Procedures CODEIDENT. NO. | DWG.| A
. .,»/Radio Set AN/MRC - 80 ﬁ O[ﬂ A
3{?3 PREPARED BY = /4? DATE -h(} E M 6272878 -
| e - /. ! Bad ] —_ .
li= S| //_ f/t-—._-\ / SIZE
<

DRAWING NUMBER

R ER mm IE?I EE N = -

i

(]

8.4

6272878

Low Power Alarm

8.4.1 Test equipment not required
8.4.2 Procedure
A, Adjust drive power to obtain full power output as

mdlcated on FORWARD POWER meter.

5
i
i C“ E\.KED’!?Y

=

}// Jed | FEC NO. SHEET (&
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1 |
= i Sl 2 Gain and Combiner Action Test
o H
E Al Connect test equipment to the selector as shown in
o Figure 6, sk. 1
: o
g B. The total hum and noise at output Al should be no
G| more than 6 mv with no input signal
a
‘ €. Adjust the audio oscillator for a 10 KC, 50 mv input
at Bl
268 13,8 The output measured at Al should be 50 mv = Y0.5db
o= 0w
YU
5;,3 ., Increase the input at Bl from 50 mv to 500 mv
28
ééé 3¢5 The oscilloscope at Al should show a clear, undistorted,
o,% 10 KC sine wave
W3z
IW
325 G. Connect the test equlpment to the selector as shown in
£Zo Figure 6, sk. 2
[1 g
Ko )
ggg’g; H. Adjust audio oscillator #1 for a 50 mv input at C2 at
0,9 approximately 10 KC
-
w
ggi’f: L Adjustraudio oscillator #2 for a 40 mv input at Bl
.‘:c'_Sgg : at approximately 87 KC
e
1 Z- o0 :
g;gi ) The output at Al should be 50 mvX 0.5 db
Vo053 -;y
vER K. Set Switch S2001 to NC2 position
40 0
ggg% L. The microammeter should read -16%1lua
ZqC
L< .50
y2vier M. Decrease the output of audio oscillator #2 until the
“z8au microammeter reads -8ua
N. The output at Al should remain at 50 mv¥ 0.50 db
ZLz
o:?
E'—;g Increase the amplitude of audio oscillator #1 to
gﬁ_g 500 mv at C2 (about 10 times)
o ;"'::
g;% P The oscilloscope at Al should show a clear, undistorted,
i 10 KC sine wave when the output of audio oscillator #2
o is'adjusted for -8 and -16 ua on the microammeter.
£ 5
O xo
EH
wxzE
282}
ty 3%
nze )
EZ;; et ol el E CODEIDENT.NO- [ DWG. | |
- wEiRadio Set AN/MRC - €0 Z% Q[i \
23’,‘ PF\E)DARED BY / DATE l rf@ 2. =\ 6272878
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PARAMUS, NEY

ELECTRIC CORPORATIOM

PARAMUS INDUSTRIAL PARK
FHATI

FEDERAL

4]

.-IJ '.—i

g "k

A SULSIDIARY ©F INTE

SERVICE

WITHOUT PERMISSION.""

c
o
o
=l
]
-
=
=
-
a
=
=<
-
E
o
=
-
-]
=]
-
-
ol
S

‘;’

!&/3 VSWR B /F;
39601 1.01 367
/ 1.2 312
| €024 1.03 268
' 2601 1.04 233
{ 1681 1.05 205
1183 1.06 182
876 1@ 162
? 676 1.08 146
1538 1.09 132
i a4l .10 121
!
Example:

;
:

CONVERSION TABLE I

POWER RATIO TO VSWR

VSWR R /R
111 110
i 152 102
L I3 94
1.14 ‘87
Lis &l
1.16 175
l.l:l 70
1.18 . 7 66
L.49% 62
L. 20 59
5

approximately 1. 25,

«

VSWR

21
B0
2B
.24
- e
.26
25T
.28
. 29
Selo

152515

ratio to the nearest ratio on the chart shows that the VSWR is
Since the VSWR is required to three
significant figures, the value of 1. 25 should be used for a
ratio of 80.

B/

56
53
50
47
45
43
41
39
37

36

VSWR

158

31
.32
(33
.34
35
s 50
i/
238
.89

.40

P /R VSWR
34 .41
33 .42
32 .43
31 .44
30 . 45
29 .46
28 .47
2 .48
26 .49
25 .50

If forward power is 1 KW an_él reflected power is 12.5 watts,
then the power ratio is /B = 1,000 = 80.

Converting this

» Test Procedures
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FEE-2A (E)

= ()8 Repeat steps G through P for channel No. 2

Q { reversing the audio oscillators and setting switch
S2001 to the NC1 position.

Quieting Sensitivity

92l Test Equipment

eS|
6272878
O
NS

A, Signal Generator, USM-16

Bl Voltmeter, AC VTVM, HP400D

s =t

! 9.2.2 Procedure

A, Connect the signal generator to ANT jack of receiver
No. 1 and the VTVM to jack Cl

¢

INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELE(-I-'I.'RIC

CORP., ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.
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R

= Emm—

.
0]
&

"

QS B Adjust frequency of signal generator to the receiver
o frequency.
- ® i | G, Adjust output of signal generator to obtain 20 db of
fo o S
z o quieting on the VIVM.
=~
% N D. Record output level of signal generator.
! ‘ E. Connect the signal generator to ANT jack of receiver

No. 2 and the VTVM to jack B.

T

35 Repeat steps B, C and D on receiver No. 2.
9.3 Bandwidth

Fad ol Test Equipment

A. Signal Generator, USM-16.

E ! B. Attenuator, variable, Kay 30-0,
oL Uz
l“‘ g 9.3.2 Procedure .
. ]
F A Connect equipment as shown in Figure 1B.
o »
1 B. Terminate output of Receiver No. 2 with a 600 ohm

resistor.
(G52 Set attenuator between 5 and 10 db. Record MEASURE
meter'reading.

D. Increase the signal by 3 db at the attenuator.

E. Decrease the signal frequency until the MEASURE meter
d indicates the reading in Step C. Record frequency as
read on the frequency counter.

. Tune the signal generator to the other side of the center
frequency to obtain the same output reading on the
MEASURE meter as Step C and record the counter
reading.

PARAMUS, NEW JERSEY

& Repeat steps A through F on both receivers.
4

9.4 VSWR Measurements Receive Antenna MRC-80 (Form BRII/23)

FEDCERAL ELECTRIC CORPORATION

g AL Test Equipment ‘
; = Test Procedures CODE'DENT NO.
' . Radio Set AN/MRC - 80 f
’ﬁ ' B 6272878

b AT
frs / { L] -~

{ l

A SU!SIDIA[Y OF INTERHATIONAL TELEPHONE AND TELEGRAPH CORFORATION

Sl’ﬂVIGC

L //7/ﬂ/‘“; SHEET /2
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Qty. Description
2
3 A, 1L Slotted line, G.R. 874-LBA
©
£ o B. 1 20 cm Adjustable Stub, G.R. 874-D20
= N
< c. 1 Standing Wave Indicator, HP 415B
) D, I Signal Generator, AN/USM-16
l % 2 Adapters, 874 to BNC plug, GR 874-QBJA
$9gE
'?g;:u; f, Fa 1 _ Adapter, 874 to N, GR 874-QNJA
5% §
o480 € 3 Adapter, C Male to N Female, UG 565 A/U
Lok, | -
u:—; ]
I;é:f H. 1 Cable, 6 ft. RG9A, N Male, - N Male,
Ry HP AC-16F
£id I 2 s Cables, RG58, BNC Male - BNC Male,
B HP AC-16K, E
2ggut
‘%“sfﬁ 9.4.2 Procedure "
CuwJut A, Disconnect Receiver No. 1 from Antenna No. 1 at J34
gu)(: <
1= <5as (antenna cable entrance).
. -:‘%E‘.}fg %
i 59625- B Connect test equipment according to Fig. 2
jokzoZ | : § SEUAD g g. 2.
wo A
g%gé Cs Adjust:the é"'tanding Wave Indicator 415B as follows:
i S
600
ggggé Control Position
E<.Q'I6 ; :
ugggg Balometer-crystal-200, 000 Crystal
[N}
=3°°w; Range - SWR-DB SWR
& ’-,I,g Gain - Midrange
o] EE 1 -
L3 High, Low Low
1 f..“.; 1'
L5 Expand-Normal-5db Normal
033l
©7E D. Set the USM-16 Signal Generator for the receive frequency,
o 3 50% amphtude modulation at 1000 cps and 0 dbm RF
E output. See equipment handbook T.O. 33.41-8-23, 2.
Oxdl o
Wz
a8
e
{45
g89
Loe
'3 78 .
ug';'l 7 E - | DwG.
i Rl Test Progedures CODFlD =NT-mo [} -
e P N " 1 4 .
' Tod; gaidefggYA* —— D8AOTE FAR vé.z iuf. 6272878
>4 /’7\ o 9/2‘/(- (5] nl\..x/ 11 b size -
{, <" CHiCKRE.»BY DATE
l S // | |FEC NoO. SHEET //
lLVll PNESS INC., BROOKLYN 17, N. Y.

REPROVEL NO. 400M
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B, Adjust the slotted line probe for a maximum voltage as
read on the 415B.
3 Adjust the adjustable probe for a maximum voltage.
r\.
w0
{3 G. Adjust the 415B gain control for a reading of 1 (extreme
3 right) on the VSWR scale.
a
s ) H. Move the slotted line probe for a voltage minimum as
indicated on the 415B.
i I, Read the antenna VSWR on the 415B VSWR scale and
' record.
Q e Disconnect the antenna from the slotted line and reconnect

to No. 1 Receiver.

_l
NTRACT.

K. Repeat for No. Receiver (J32).

10. OVERALL TESTS AN/MRC-80

Udlr
=0g
Sur
9]
355
Ezz
a,g
lugfz
h> 5 &
IE<3.
Juuiﬂ"
aégﬁé 10.1 Deviation and Baseband Gain (Form BRII/24)
,D.gmm *e o
_m:
ELI”;,E& 10.1.1 Test Equipment
LRz quip
apies ‘
D“‘Gaé A, Signal Generator, USM-16
WEWI ..
2
5onzs| B. AC VTIVM, HP-400D
y3ocs] 3
':—}g‘fg C. Voltmeter;"&Sierra 125A
Ew o O
Teag<]
0yl D. Oscillator, HP 200CD
HN
< .~A0 Y 3
85%13 B. Matching Transformer, HP AC60B
Wz0as ’
! 8 Attenuator, Kay 30-0
d
1 G. 600 Ol Resister -

10.1.2 Procedure

PARAMUS, HEW JEXSEY

- The two transmitters will be tested individually, using
the No. 2 receiver for the tests.
«
By Disconnect cables W-A and W-B from connectors A and
B on the front panel of receiver No. 2.

<y
'

-

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSIRIAL PARK

Test Procedures CODE IDENT. NO. | DWG.
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INGS AND SPECIF!CATIO&IS ARE TP:lE PROPERTY OF FEDERAL ELECTRIC

CORP.. ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.
DUCED., OR COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION."*
o ol %

TION

PATANMUS, HEYS S

Y

N

CORFORA

FEDERAL ELECTRIC

Disconnect cable W-C from connectors Cl and C2 on
the front panel of receiver No. 1l and use this cable to
connect between terminals A and B on receiver No. 2.
Connect the signal generator to No. 2 receiver antenna
jack.

Tune the receiver to the station transmit frequency.

Adjust generator to the station transmit frequency at a
signal level of 15, 000 microvolts.

Terminate the REC jacks on the front panel of the No. 2
receiver with a 600 ohm resistor.

Record the MEASURE meter reading with the MEASURE
switch in the SIG LEV position.

Connect the’HP 200 CD oscillator to the EXT. MOD. jack
of the signal generator to provide external modulation of
the R.- F'. signal.

Set the oscillator to a frequency of 20 KC.

Set the frequency deviation control on the USM~-16 to
mid-range and then increase the oscillator output to
obtain an indicated deviation of 35 KC at stations using
MC-50 multiplex and 62 KC at stations using TCC-7
multiplex.:

‘ Al
With a balanced 600 ohm voltmeter, measure and record
the voltage across the resistor at the output of the
receiver.  The output level should be -6 dbm after
adjusting the receiver output control.

Without changing control settings on the receiver, connect
test equipment as shown in Figure 3.

Load a transmitter into the dummy load.

Adjust the Kay Attenuator so that the signal level indicated
on the receiver MEASURE meter is the same as in Step H.
Record the signal level.

Adjust oscillator to a frequency of 20,000 cps.

Adjust oscillator level to provide 0 dbm input at the

*Y Of E{TERNATIONAL TELTPHONE AND TELICGRAPH CO27

é XMTG jacks on the front panel of receiver No. 2 if
5 TCC-7 multiplex is used. 'If MC-50 multiplex is used,
: set the output level of the oscillator to -10 dbm. (Allow
EHL | 0.5 dbm loss through the bridging transformer.)
*5d P — CODEID}%.‘NT. NO. [ DWG. | _|
. { = L/
1 & ?,7 --ﬁ‘j_ge;YAl\%/MRc L 1 ébﬁ? 1@*\\‘ 6272878
- / e I\ 1 L L. -
Bl e Y ogls
“ “i/ﬁ/ S e & FEC NO SHEET /3

ILVIE PRESS, INC., BROOKLYN 17, N. Y,
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Sk

DRAWING NUMBER
6272878

With a balanced 600 ohm voltmeter, measure and record
the voltage across the 600 ohm resistor at the ouput of
the receiver.

Repeat Steps M through R for transmitter No. 2.

10.2 Radio Baseband Frequency Response (Form BRII/24)

{
‘ 102, 1 Test Equipment
.""L""L‘ A AC VTVM, HP 400 D
205 | |
Img&% 13 Frequency Selective Voltmeter, Sierra 125A
i
wd e
2489 C.  Audio Oscillator, HP 200 CD.
FS65 '
gz
.{;éjg D. Isolation Transformer, HP AC-60A
<
2Ly
I -
%ISWE E. 600 Ohm Resistor
02 i
E?_:;Zi Pl Attenuator, Adjustable, Kay 30-0
mouao
EZ v
gzﬁﬁg Ig. 242 Procedure
EFZFE
3’:582::« A, Connect the test equipment as shown in Figure 4.
> <Goo! :
- ﬁ?,“fgg B Adjust the Kay attenuator in the R. F. Path from
'ESZSE Transmitter #l to Receiver #l for maximum attenuation.
<=
woha35 agE ?
>5g55 Load:Transmitter #l into the dummy load.
<l A
;LQU<
22&"‘% D. Tune Rec. #l to the Transmitter Frequency.
Fz<°u
< .40
§8&'§5l E. Adjust the Kay attenuator to obtain approximately 30 MV
uz02<f of 1st Limiter voltage on the Receiver #l measure meter.
|
F. Vary the 200 CD Oscillation from 8 kc to 90 ke while
o keeping the output constant at 0 dbm as monitored on
5 the 400 D.
z
i’ &. Record the Sierra 125B Voltmeter readings on the data
P sheet.
N
H. Shut-off Transmitter #l.
8

Connect the Dummy Load and R.F. pick=-up cable to
Transmitter #2. Reconnect cable CX- 2252,

)]
v

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARK
A SUHIDIARY OF INTERNATIONAL TELEZHOHE AND TELEGRAZYM CORPORATION

S ARG Je e e
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o J. Load Transmitter #2 into the Dummy Load.
: | K. Repeat sections D through G of this procedure.
z L. Return the equipment to normal operation.

6272878

I LINK TESTS AN/MRC-80 (Form BRI1l/25)

11.1 Radio Noise and Spurious Tones

11.1.1 Test Equipment

v
icC
(o]
OR
e

A, Voltmeter, Sierra 125B

CTHESTENY

INGS AND SI EClFICATION.S ARE T'):lE PROPERTY OF FEDERAL ELLCT RIC

CORP..

B 135 Ohm resistor
12, a8 Procedure
4
™
z A, Disconnect the multiplex equipment f{rom the receivers

by removing the interconnecting cables from the XMTG
and REC jacks on the front panel of receiver #2.

ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE RiPRO.

i Disconnect the MUX at the distant transmit terminal.

0]

£ B. Terminate the receivers with a 135 ohm resistor.

@O

3 C. Connect the voltmeter to the balance 135 ohm REC jacks
£l on receiver #2.

g B While receiving an RF signal from the adjacent station,
< scan the 12 to 68 kc baseband with the voltmeter.

<

L

<1 E. Record all noise and spurious responses greater than
6! -55 dbm.

DUCED, O COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE

fale

11.2 Link Radioc Baseband Frequency Response

11 Test Equipment

ZEE
o Bl
£Sx A. AC VTVM, HP 400 D
g3
§§§ Bl Frequency Selective Voltmeter, Sierra 125B.
2 <
EE
0 g €. Audio Oscillator, HP 200 CD.
o !
E g 1B, Isolation Transformer, HP AC-60A
Ou%
§§§ B 600 Ohm Resistor
€25
Moz
0 ¥ .
Efg Taat Prodedives [ CODE IDENT.NO. | DWG.
| Radio Set AN/MRC - 80 | * :’)/’ ? A N
".‘523 PREFARED BY = DATE k =\ 6272878 _J
=0 > 2 s & & g he
0 <

H
v .CHECKED Y DATE
u f 2/ /5 / FEC NO. SHEET /5~
ILVIE PRESS, INC.,, BROOKLYN 17, N. Y, QREPROVEL NO. 400M le '
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PARAMUS, HEW JERSEY

FEDERAL ELECTRIC CORFORATION
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@
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S S
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1. 2.2 Procedure

b The station transmitting the baseband test signals will
be Station A and the receiver station will be Station B.

B, Connect the test equipment for both Station A and B as
shown in Figure 5.

C. Be certain that the transmitters and receivers are
properly interconnected and tuned for normal station
operation.

B At station A, vary the 200 CD Oscillator from 8 kc to
90 kc as indicated on the data sheet while keeping the
oscillator output constant at 0 dbm as monitored on the
400 V VTVM.

E. At Station B, record the Sierra 125B Voltmeter readings
on the Link Test data sheet.

e The two stations in the link should now reverse their
roles of transmitting and receiving of the baseband test
signals and repeat sections A through E of this procedure.

G. Return the equipment to normal operation.
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: INDUC TIVE RECEIVER#?2
DUMMY . -
i COUPLE IN MRC-80 TEST
= ANTENNA
CONNECTOR, RECEIVER
R-417/TRC
KAY ol
N ATTENUATOR REC cooaXMTG
, N\ \OpaL Q9
255 | |
oL | ISOLATION
raugs | gifi‘\ TRANSFORMER
SIERRA 1258 HP-AC - GO-B
i1 66 L~
£, 3y XMTG QO
Sg% T‘%OZ/TRC
<, | ,
[ofugs G004 o
l e BAL O-
>i ! o] GO0 <>

T

HP 200 CD OJ\\UNBAL
|OSCILLATOR
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1
0 (RECEIVER %2 FRONT PANEL
N RECEIVER IN MRC- 80 TEST)
I~ FRONT PANEL
o} R-417/TRC
U CABLE CONNECTIONS HP-AC-GOA HP-200CD
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| AR |SOLATION OSCILLAT
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I.  SCOPE

Set.

> NUMBER

=

= ——

DRAWIN!

2. TEST EQUIPMENT

TEST CONDITIONS

XN

4, PROCEDURE

e BN NS S S B B GE Gl an
o

¥

G
INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP,. ARE ISSUEO IN STRICT CONFIOENCE. ANO SHALL NOT BE REPRO.

“EXCEPT AS MAY BE OTHERWISE Pi2OVIDEO BY CONTRACT, THZSE ORAW.
OUCED. OR COPIEQ, OR USEOD AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION.*

5. - REQUIREMENTS

—

LS Exciter

PARAMUS, NEW JERSEY

5.1.1 Frequency
5.1.2- . R. F. Passband

5.1.3 Power Output

5.1. 4 Baseband Deviation

2.1 Test equipment required is indicated with each test pracedure.

3.1 .The equipment must be properly installed and placed into operation
. prior to the performance of the test procedures in accordance with
manufacturer's manual,

¥.2 This section outlines the testing procedures for the AN/MRC-85 Radio

3.2 . Tests will be performed on equipment properly installed with all signal
and power connections completed.

3.3 Equipment shall be operating with full power in accordance with approved
maintenance procedures prior to performing these tests.

»

3.4 The equipment must be properly aligned prior to the performance of the
tests. In case a failure occurs during the test and the indicated
specification limits cannot be met, the equipment must be realigned in

| accordance with manufacturer's manual and the tests repeated.

4.1 The procedures for performing each test are included within this section.
l 4,2 The testing procedures shall be completed in the order prese‘nted.
l 4.3 The procedures outlined in the addendum will be used in the apphcable
tests where a Two Bay Performance Monitor exists.

FEDERAL ELECTRIC CORPORATION

PARAMUS IRDUSTRIAL PARK
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>

5.1.4.1 HF Deviation (Use addendum method)

5.1.4.2 LF Deviation (Use addendum method)

St Ll Order Wire Deviation and Gain (Use addendum method)

LT Pilot Tone Level and Deviation (Use addendum method)

Y  Em W R

DRAWING NUMBER

6272879

Bl Dual Modulator Operation

t
wn
v

Power Amplifier

s

SimZll Input Po.wer
53,42, 2 Output Power
5.2.3 Reflected Power and VSWR

5.2.4 Fault Recycling

AND SHALL NOTY BE REPRO.

51285 Klystron Coolant Flow Rate

£D BY CONTRACT., THESE DRAW
PROCPERTY OF FEDERAL ELECTRIC

B Receiver

6

Sm ¢

: 5.3.1 Front End Gain

1]

: 5.3.1.1  RF Amplifier and Converter

= B

S 5 el 2 Parametric Amplifier and Converter

Bie 3ol Quieting Sensitivity

. AS M
INGS AND SPECIFICATIONS ARE TH

SR P RF Amplifier

DUCED. OR COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR

CORP.. ARE ISSUED IN STRICT CONFIDENCE,
SALE OF APPARATUS WITHOUT PERMICSION.™

5.3.2.2  Parametric Amplifier

5 3o B DC Control Voltage Level

ON

5.3.4 Diversity Combiner Action (Use addendum method)

i Sy Pilot Tone Levels

PALAMUS, HEW JETSEY

5.3.6  Antenna System VSWR

5.4 AN/MRC-85 Overall Tests

EZRAL ELECTRIC CORPORATION

o

SIIDIARY OF IMTIANATIONAL TELEPHONE AND TELEGRAPH CCHi 02

2 5.4.1 Radio Intermodulation Ratio

8351 ‘
i L Tt Brobedures CODEIDENT NO.| DWG.
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S
- 5.4.2  Baseband Frequency Response (Use addendum method)
u
2 5.5 AN/MRC-85 Link Tests
§ % Sadhd Radio Noise and Spurious Tone Levels
g 5_:’ ! L Baseband Frequency Response
| ‘ 6. ' RECORDING RESULTS
ot 6.1 Test results shall be recorded in triplicate on forms attached.
%51 7. EXCITER TEST PROCEDURE (FORM BRII/11)
! flasill Frequency
£

Ll Test Equipment

& Frequency Counter, HP524D

B.  Attenuator Pad (10DB), Weinschel

C. Two Cables RG-9A/U

Teoilks 2 Procedure

LHWISE PROVIDED BY CONTRACT. THESE Di:Av/.

ING~S.4AND SPECIFICATICNS ARE THE PROPERTY OF FEDERAL fLF

A Connect the frequency counter through the attenuator,
to the RF Sample Jack (J1).

E O

B Measure and record the output frequency.
B (& RF Passband

Tndiosl Test Equipment

DUCED., OR COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR

CORP.., ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE Riri.O.
SALE OF APPARATUS WITHOUT PERMISSION.®

E A, Oscilloscope, Tektronix 317
il i B. Sweep Generator, Kay 860B-50
cEld
—nxh
g g2 C.  Signal Generator, HP608C
0 o
%ég 1 Detector, Sierra 148
<o
o“s
N ’: E. 10DB Coaxial Attentuator, Narda 756-10
z
z <
s_‘%‘ . 3DB Coaxial Attentuator, Weinschel 50-3N.
85
e
% E’fi
<29
T
EEL :
L 2E Test Procedures | CODEIDENT.NO.| DWG. B
o S oem n
. yuz| Radio Set AN/MRC - 85 SON N
9% [PREPARED BY = DATE | L.yl =\ 6272879
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T3 Power Output

it Test

Connect the equipment as shown in Figure 1.

Adjust the oscilloscope VERTICAL SENSITIVITY control
#o that the display occupies eight large vertical divisions.

Connect the 3DB coaxial attentuator in series with the
output of the sweep generator and note on the oscilloscope
the number of vertical divisions the display had dropped.
These are the 3DB points of reference. Remove the

3DB coaxial attentuator and reconnect the sweep generator.

Calculate the 1DB point on the oscilloscope grid. If the
cisplay drops 2 large division or 10 small divisions for
the 3DB coaxial attentuator, then the 1DB point is
approximately 3 small divisions.

Decrease the signal generator frequency by varying

the FREQUENCY control until the marker rests at the
1DB point calculated in Step D. Record the {requency
reading on the signel gensrzior.

Increase the signal generator frequency by varying the
FREQUENCY control until the marker again rests at the
IDB point calculated in Step D. Record this frequency.
Subtract the frequency reading obtained in Step E from
that in Step F. Record the difference frequency. The
response should be symmetrical around the 70MC center
frequency.

Equipment not required.

5, SRR
o
W
). Vi Procedure
w
]
- A,
o
0 B.
0
o~
~ 9
o~
ki €
cQ s
3z96
fraw
gmg D
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CORP.. ARE ISSUE

T.3.2 Read and record the power output on the Power Monitor.

g 5 7.4 Baseband Deviation
lgé 7.4.1 High Frequency Modulator Deviation
O v
E 3 Tl iel] Test Equipment
A, Frequency Counter, HP 524D

B Receiver, Hallicrafter SX62A
<. AC-VTVM, HP 400H
D

AT Oscillator, HP 650A

Fé!!!kLl!!!LTRH!.!OR

PARAMUS INDUSTRIAL PARK
A SUISIDIARY OF [NTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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4

AC/DC VTVM, HP 410B
Receiver, REL 70MC

20DB Pad, Weinschel 50-20

S 2R

Isolation Transformer, HP AC-60B

7.4.1.2 Procedure

7oNE Transfer modulator out of service.
06
:ggg B. Remove input cable to Order Wire, LF
= Modulator and HF Modulator on the 1A7
Q_,‘”g Modulation Amplifier Panel.
o <05
ZZ
345 E Disconnect the pilot tone oscillator by
€ Su removing jumper cable from Radio Pilot
Nl Output (2) jack J53 and jack J55.
>z l
o—<0
DQN-Z; b Set up test equipment as shown in Figure 2.
we2 o
ﬁé:g? Hio Set oscillator to frequency of 40. 69KC
E%EE and set level to 27.4MV as read on the
3039’:‘ HP 400H VTVM. (27.4MV 1is equal to
NTEL -29DB on the HP400H DB scale). Check
gggg frequency with the EPUT Counter.
3]
Soou F Connect AC Probe of HP 4108 to HF level
sLutd test J8.
L25%
L-0q
,‘32‘.‘;%% G, Adjust HF level (1} Adj. Control R4 for a
g5 reading of 0. 31 volts on the HP 410B.
oGy
uZgR% H. Remove connection at HF Mod. Output

jack J-14 and connect Probe of 410B to
HF Mod. Output jack J-14.

s Adjust HF level (2) Adj. Control R-44 for
a reading of 0.5 volts on the HP 410B.

PARAMUS, NEW JERSEY

Jts Set Mod. Mon function selector to position
3 and adjust Mod. Mon level Adj. Control
R-111 for reading of ODBM on Mod. Mon

{ Ind. Meter.

! K. Adjust oscillator output level to 54.8 MV
(-23DB) as read on the HP 400H VTVM.

FEDERAL ELECTRIC CORPORATION

PARAMUS INDUSTRIAL PARK
A SUISIDIARY OF INTERNATIONAL TELEPHONE AHD TELEGRAPH CORPORATION
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AL TELEFHONE AND TELEGRAPH CORPORATION

ELECTRIC CORPORATION

JSTEIAL PAKK

NOTE: This level is now equal to -14
DBM at 75 ohms.

Note the level indication obtained on the
HP 650A and record it for later reference.

Reduce output of 650A to zero and set up
test equipment as shown in Figure 3.

With the reception switch of the SX62A
set to "CW!, tune the receiver around

70MC until a maximum indication is
observed on the HP 400H VTVM.

Slowly reduce the RF sensitivity and audio
controls of the SX62A until the peak tuned
signal indicates approximately half scale
on the HP 400H, when the range switch

of the HP 400H is set to the -30DB/.03V
position.

NOTE: Check to ensure the proper 70MC
signal is being received. Remove
test connection at J-17 on the HF
Modulator under test. Reading on
HP 400H should fall completely to
zero. If it does not, repeat steps
N and O.

Short out pre-emphasis network by use of
jumper wire from HF Pre-Emphasis jack
J-66 to Ground Jack J-68 on the 1A7
Modulator Amplfier Panel.

Increase power level of the HP 650A to
exactly the reference level obtained in
Step L.

NOTE: As the 650A level is increased note
that the reading on the HP 400H
decreases.

As the reference level on the HP 650A is
reached, the minimum reading should also
be reached on the HP 400H. This should
be -40DB or less.

FED
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DRAWING NUMBER

IDED BY CONTRACT, THESE DRAW.
ik AND SHALL NOT BE REPRO.
D. OR USED AS THE BASIS FOR THE MANUFACTURE OR

PROPERTY OF FEDERAL ELECTRIC
E

ENC

.. ARE ISSUED IN STRICT CONFID

"AND SPECIFICATIONS ARE THE
1CED. OR COPIE
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(.
AR £ ) AT

PARAMUS, HEW JERSEY

AA.

AB.

sz

FEDERAL ELECTRIC CORPORATION

If the minimum or null does not occur
exactly when the reference level on the
HP 650A is reached, then proceed with
the following:

Utilize a non-metallic alignment tool and
adjust Mod. Sens. Adj. Control C-8 on
the HF Modulator panel for an absolute
minimum reading on the HP 400H.

NOTE: If adjustment of control C-8 fails
to produce a sharp dip, it may be
necessary to slightly increase the
HF level (2} Adj. Control R-44
until a sharp dip can be obtained
by adjustment of C~8.

Set up test equipment as shown in Figure 4.

~Adjust HP 650A oscillator for a level of
27.4MV (-29DB as read on the HP 400H)
at a frequency of 64 KC.

Disconnect cable from Wide Band Output
jack J-28 on REL Receiver.

Connect HP 400H to jack J-28 and adjust
Wide Band Ampl. Gain Adj. Control R-140
to obtain a reading of EXACTLY .014V
(14MV) on the meter. If this level cannot
be obtained, recheck the exciter deviation
setting, steps K through X.

Reconnect cable to Wide Band Output jack.
Connect 75 ohm Resistor across input
terminals of HP 400H and connect meter
to J-14, Base Band output, on the Receiver
Base Band Order Wire Amplifier Panel.

Remove jumper from HP Pre-Emphasis
jack J-26 and around Jack J-67 on the
Exciter Modulation Amplifier.

Record the level indicated on the VIVM.
Remove test equipment set up, connect

all input cables and pilot tone cable on
exciter, place receiver back in service.

PARAMUS IHDUSTRIAL PARK
A SUESIDIARY OF INTERMATIONAL TELEPHOME AMD TELEGIAPH CORPORATION
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7.4.2 Low Frequency Modulator Deviation
W 222 Test Equipment

Frequency Counter, HP 524D.

6272879

AC-VTVM, HP 400H

DRAWING NUMBER

AF Oscillator, HP 650A

—

AC/DC VTVM, HP 410B

I S A L R

- O O EE NN .

5958

Shiw Receiver, REL 70MC

Quas ¢

Lot

§a4a0 20DB Pad, Weinschel 50-20N

F265

'5"6“_7]2 Isolation Transformer, HP AC-60B

<

[ V]

LT TR o Procedure

5 -

mﬁu;z A. Remove Modulator from service by transfer.

§gg§9 (Assure that the Tune-Neutral-Reset Switch
s:5%3 is placed in the Tune Position on Operating
8,’:'2555 Exciter.)

$u83ﬁ

gigg*—g' B, Remove Order Wire and LF Modulator inputs.

Engao

WZeo8h

Egggg" C Remove Pilot Tone output by disconnecting

:5553 cable between Radio Output jack J-53 and J-55.
ENE}'

EB@,%‘E; D Set up equipment as shown in Figure 5

|a5aos ' Hi—

<pgg &<

t:.%aé.zs E.  Adjust HP 650A to frequency of 30 KC. Set

Buatu level to 27.4 MV (-29DB as measured on

juzg2% HP 400H VTVM.) Check frequency with

EPUT Counter.

G

£
Bk

b UELRT
Hy

i g 3 Connect Probe of HP 410B VTVM to low
| &% frequency level (1) test jack J-25 on the 1A7
<E5 Modulator Amplifier.
&ask
L 2=
ggg‘ G- Adjust LF Level Adj. on the Modulation
o8 Amplifier for a reading of 1.10 volts AC.
0 []
&l = H. Set up equipment as shown in Figure 6.
o2
[S VR
wiE I Connect HP 400H to J-2, Wide Band test (1},
u :s:E on the S1892 Combiner Panel. Record the
JBE indicated level.
<e3d
ZEg
w3z
055 g
-3 35 Test Procedures CODE IDENT. NO. | DWG.
. - n b= 3
e BTV AY ) —
!“;: f 7 I %7/(‘/ = EASE size | i
L=t < l CHECRED BY e DATE a
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LATION

PARAMUS, NEW JERSEY

5

SOl

2B U a6 0 #

A,

Order Wire Deviation and Gain

\

1 Test Equipment

Receiver, Hallicrafters SX62A

AC VTVM, HP400H

AF Oscillator, HP 650A

Two Transformers, HP-60B.
Adjustable Attenuator M-600 or equal.

20db Pad, Weinschel 50-20N

Procedure

Remove the modulator from service by transfer.
(Assure that the Tune-Neutral-Reset Switch is placed
in the Tune Position on the Operating Exciter.}

Remove HF and LF Modulator Amplifier Inputs.

Remove pilot tone output by disconnecting cable between
Radio Output jack J-53 and jack J-55.

Set up the equipment as shown in Figure 7.

Adjust the HP 650 A Oscillator to 13.3 KC. Set the
oscillator output level to zero.

Adjust the SX 62A as follows:

Reception switch to CW position; Selectivity switch to
XTAL, SHARP: Sensitivity control as required being
careful not to overload the receiver. Tune the SX62A
around 70 MC until a maximum indication is observed
on the HP-400H when connected to the receiver speaker.

‘NOTE: Check to ensure the correct 70 MC signal is

being received. Be certain the receiver is not
overloaded. Adjust the inline attenuator and
sensitivity control as required.

Slowly increase the HP 650A Oscillator output until the
meter reading goes through a minimum. At this point,

Test Procedures

ST "
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v

measure the oscillator output using the HP 400H. Record
the level indicated on the VITVM, *

= If a minimum does not occur at -19.5 DBM* re-adjust
R 179 (Order Wire Level Adj.} on 1A7 (S-1880) Modulation
Amplifier until @ minimum reading is obtained.

-

DRAWING NUMBER
6272879

L. Disconnect adjustable attentuator and SX-62A from exciter
jack J-17 and connect J-17 through a 20 db Pad to receiver
IF input jack J-1 on IF amplifier 6All.

A, Connect equipment as shown in Figure 8.

L;k_)o-:r I Connect the HP 400H VTVM to the 600 ohm balanced jacks
EE;’{:S J-25 and J-26 on baseband - OW amplifier 6A6 using the
Sgég HP AC-60B matching transformer as a 600 ohm
M“EB ! termination.

w Mg

FE55

EE2% | K. The output level of the Hp 650A oscillator should be the
izl | same as in step G.

Eulr

ZoVi=

8;35 L. Record the indicated level. *
e,

B op”

S§§§5 7.6 Pilot Tone Level and Deviation

EQMmG

> 0 u

gg%gg 7.6.1 Test Equipment

Wwwoae

2%rob A. AC VTVM, HP 400H

e

;’5535 6 T
Siz%::' 7.6.2 Preliminary
Wwo U .
fgg@;_’ A, Disconnect the low frequency, high frequency and order
;E‘fggia wire modulation inputs to the exciter. Set the Tune -
ﬂg‘émgi Neutral - Reset switch so that transfer does not occur.
< 5
.jmg’guﬂ 7.6.3 Level Procedure
X0 -

“5885%

T;

B Set RADIO PILOT LEVEL (l) on modulator amplifier

2z 5z
5o
i 253 fully clockwise.
<x2
ﬂ §38 C.  Connect VIVM to RADIO PILOT LEVEL, (1) Jack J51
g§§ on the modulator amplifier.
o~2
o : D. Record Pilot Tone Level.
= <
6 x5 % These readings take into account the 1/2 db insertion loss of the HP AC60B
uzs transformer.
wzE )
388
ko<
EH .
Efg Test Procedures CCDE IDENT. NO. | DWG.
»{ Radio Set AN/MRC - 85 ﬁ f)ﬁ B =
ol o] \
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v

l{! [PORY]
A ~ ed
=
m{——_—“
.:o_, 7.6.4 Deviation Procedure
lm
E% A. Connect VIVM to the RADIO PILOT OUTPUT (1) Jack J52.
S
Z o~ .
Io = B. Connect cable between RADIO PILOT OUTPUT (2} jacks
£~ J53 and J55,
< N
e P C.  Adjust the RADIO PILOT LEVEL (1) ADJ. R235 on the
modulator amplifier for 9.0 volts on the AC VTVM,
L D. Remove the AC VIVM from RADIO PILOT OUTPUT (1)
29g% jack and connect it to RADIO PILOT LEVEL (2). Adjust
5,‘5;‘2 R235 on the modulator amplifier for 1. 6 volts on the
Sugs AC VIVM.
nil8h
_,’Eggg B Using the AC VITVM, measure and record the output level
5335 at J14, into 75 ohm load, on Baseband /Order Wire
-l Amplifier Panel 6A6.
!EkIE
ZoYV
0>2x .9 Dual Modulator Operation
BE L
3‘8%8 7.7.1 Test Equipment not required.
Sigag)
Qrirs 7.7.2 Procedure
mkg;;
wwova
255;’5' NOTE: Perform this procedure after all Deviation (HF, LF,
™ §g§§§= OW and Radio Pilot) and Mixer Power Output Panel
Egmm';"' Alignment have been completed.
0cZo” ¢
wg . Y .
t"@g@g; B Interconnect exciters as shown in Figure 9.
<525s |
2%2% Place the Tune - Reset - Transfer switch (located on the
\-:zﬁc’_ls' Transfer Panel) of both exciters to Neutral position.
L ca
w Wy §
ygggg‘ e, Place Operate - Standby Switch (located on the Transfer
] i Panel)} of Exciter 1 to operate position and on Exciter 2
.—‘ to Standby position.
Z5Z
ogzl 1618 Remove the RF Cable from J17 on the High-Frequency
g Modulator (S-1878) on Exciter 1.
§ E. Observe that transfer takes place; the modulator of
<

s e

Exciter 2 is driving the RF amplifier sections of Exciters
1 and 2. The RF output power from both exciters should
remain relatively constant. Transfer indicator DS 1

on S-1942 of Exciters 1 and 2 becomes illuminated. Mod.
fail indicator DS 2 on Transfer Panel 5-1942 of Exciters

l and 2 will flash momentarily during the transfer time.
Illumination of the transfer lamps indicates transfer due
to an RF failure. ’

FEDERAL ELECTRIC CORPORATI

PARAMUS INDUSTRIAL PARK
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Reconnect the RF Cable to J17 on the High Frequency
Modulator (S-1878) on Exciter 1. Momentarily place
Tune - Reset - Transfer switch on 5-1942 on either
exciter in reset transfer position. DBoth exciters will
return to normal operation and transfer indicator DS 1
on S=-1942 will extinguish.

Remove the modulation cable 1W13 from J5 on High
Frequency Modulator Panel S-1878 of Exciter 1. Observe
that transfer indicator DS 1 on S-1942 of exciters 1 and 2
becomes illuminated. Mod. fail indicator DS2 on S-1942

of Exciter 1 and 2 will flash momentarily during the
transfer time. Reconnect the modulation cable to J5 on
S5-1878 and momentarily place the Tune - Reset - Transfer
switch in the reset transfer position. The transfer
indicators will become extinguished.

Repeat steps D through G with Exciter 2 acting as the
operate exciter and Exciter 1 acting as the standby exciter.

Initial data sheet.

5 8 POWER AMPLIFIER TEST PROCEDURE (FORM BRII/12)
8ol Input Power
8.1.1 Test Equipment not required.

8.1.2 Read and record INPUT FORWARD meter.

8 2 Output Power

Test Equipment not required.

8.2.2 Read and record OUTPUT FORWARD meter.

8.3 Reflected Power and VSWR

Test Equipment not required.

£\

8.3.2 Read and record OUTPUT BACK meter.

8.3.3 VSWR Calculation

Calculation of VSWR from a ratio of forward and reflected
power can be made by using the following formula:
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VSWR =
where, P = Forward power in watts
P. = Reflected power in watts

Using the power readings obtained in sections 8.2.2. and
and 8.3.2 above, record the VSWR as determined from
Table 1 on Page 15. It is required that VSWR be recorded
to three significant figures. Therefore, the power ratio
which is calculated should be equated to the nearest power
ratio shown on the chart. This will give the required
VSWR figure.

A SUBSIDIARY OF INTERD®

8.4 Fault Recycling
8.4.1 Test Equipfnent not required
8.4.2 Procedure

A Set the AUTOMATIC NORMAL-RESET switch on ac
control panel 3A3 to AUTOMATIC,

Bk Throw the MAIN POWER circuit breaker on distribution
panel 3A2 to OFF; within 2.5 seconds, throw the circuit
breaker back to ON,

]
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CONVERSION TABLE I

POWER RATIO TO VSWR

| /R VSWR R /P, VSWR F/R VSWR R /B. VSWR FR/RB VSWR

--- 1.00 441 1.10 121 1. 20 59 1. 80 36 1. 40

| 39601 1,01 367 1.11 110 1, 21 56 L 2 34 1. 41

EEE 9801 1.02 312 312 102 1,22 53 l.22 33 1.42
i%g 4624 103 268 L1318 94 123 50 1. %8 52 1.43
gig 2601 1. 04 233 1.14 87 1,24 47 1. 34 31 1. 44
Béf 1681 1.05 205 1.15 81 1.25 45 1,35 80 1.45

: 1183 1.06 182 1.16 75 1. 26 43 1. 36 29 1.46

876 W67 162 1.17 70 1,27 41 1. 27 28 1.47

676 1.08 146 1.18 66 1.28 39 le 38 27 1.48

> 538 1.09 132 1.19 62 1.29 B 1. 39 26 1.49

ARE ISSUED IN STRICT CONFIDENCE. AND

AND SPECIFICATIONS ARE THE PROPERTY
OR COPIED., OR USED AS THE BASIS

Example: If forward power is lI0KW and reflected power is 125 watts, then the power
ratio is P¢ /P. _ 10,000 _ 80. Converting this ratio to the nearest ratio
125
on the chart shows that the VSWR is approximately 1.25. Since the VSWR
is required to three significant figures, the value of 1.25 should be used
for a ratio of 80.
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9.1 Receiver Front End Gain

FEDERAL ELECTRIC CORPORATI

PARAMUS INDUSTRIAL PARK

its previous position.
contact with the red pointer.

85 Klystron Coolant Flow Rate

8.5.1 Test Equipment not required.

9s RECEIVER TEST PROCEDURES (FORM BRII/13)

9.1.1 R. F. Amplifier and Converter

9.1.1.1 Test Equipment

A. Signal Generator, HP 608C

B. Frequency Counter, HP 524D

G Observe that the BEAM VOLTS meter on meter panel
3A4 drops to zero and then automatically returns to its
previous indication.

Adjust the red pointer of the BODY CURRENT meter on
the meter panel so that it contacts the black indicating

é pointer, then return the red pointer to its previous

i position. The black pointer will remain in contact with
the red pointer.

Observe that the BEAM VOLTS meter drops to zero and
automatically returns to its previous position and that
the black pointer of the BODY CURRENT meter is
automatically separated from the red pointer.

S Adjust the red pointer of the OUTPUT FORWARD meter
on the Klystron carriage 3Al so that it makes contact
with the black pointer, then return the red pointer to

The black pointer will remain in

Set the AUTOMATIC-NORMAL-RESET switch to RESET
and then to AUTOMATIC.

H. Observe that the BEAM VOLTS meter returns to its
previous indication, and the black pointer of OUTPUT

FORWARD meter is released from the red pointer.

1. Initial data sheet if fault cycling operates properly.

8.5.2 Read and record indication on KLYSTRON COOLANT FLOW
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C. RF Millivoltmeter, Boonton 91C

9.1.1.2 Procedure

ane .

A. Connect the equipment as shown in Figure #10,

6272879

B. Set the Frequency Out Control on the signal
generator to the center frequency of the Receiver.

C. Adjust the signal generator RF output for an
indication of 100 mv RMS on the RF voltmeter,

f-

D. Note the generator input level. The ratio of the
REF voltmeter reading to signal generator reading
is the Receiver front end gain.

. SR SR _aE
DRAWING NUMEE

20 Log 100
Signal Generator Reading in mv

E. Record gain on data sheet.

scax

9.1.2 Parametric Amplifier and Converter
9.1.2.1 Test Equipment
A. VHF Signal Generator, HP 608C
B. Frequency Counter, HP 524D

C. Power Meter, HP 431A

DT A

D. Thermistor Mount, HP 478A

9.1.2.2 Procedure

INGS AND SPECIFICATIDNS ARE THE PRDPERTY DF FEDERAL ELECTRIC
CORP.. ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NDT BE REPRD.
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A. Connect the equipment as shown in Figure 11

B. Set signal generator to the receiver frequency
using the frequency counter.

Set signal generator to a level of -40 dbm.

PARAMUS, NEW JERSEY

D. With the power meter connected to IF 1 through
the thermistor mount, measure and record the
output level,

Vs & Quieting Sensitivity

FEDERAL ELECTRIC CORPORATION
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9.2.1 RF Amplifier or Parametric Amplifier

9.2.1.1 Test Equipment

Signal Generator, HP 608C
Frequency Counter, HP 524D

Voltmeter, Sierra 125B

9.2.1.2 Procedure

A. Connect the equipment as shown in Figure 12,

B. Set the HP 608 signal generator tuning control
to the receiver frequency.

C. Turn the signal generator selector switch to CW
and adjust the signal generator output control to
zero.

z D. Record the receiver noise output shown on the
@ Sierra 125B voltmeter tuned to 30 KC.
§3 E. Adjust the signal generator output control until
e the noise reading on the 125B decreases to 20 db.
’; F. Record the level indicated on the signal generator
; output control.
2 ‘
[
E 9.3 DC Control Voltage Level
[+8
Q
‘Z 9.3.1 Test ZEquipment
¥
E‘:i A. VHF Signal Generator, HP 608C
A ;
B. VTVM, HP 410B
6. 20 db Pad, Weinschel 50-20N,

rreary:

A,

9.3.2 Procedure

Remove the cable from BASEBAND COMBINER INTER -
CONNECTION jack J6 and the PILOT INTLK jacks J36
and J37 on the receivers.

Connect equipment as shown in Figure 13.

Set signal generator frequency control to the receiver
frequency.
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DS Adjust frequency control on signal generator to obtain
zero voltage reading at DISC BAL jack J2l on de~-
modulator, as observed on the AC-DC VTVM.

E R

[”lN G_ HT_‘?;

= E, From the HP/608C signal generator, send into the
< recelver preselector filter a =100 dbm signal for a
£ l parametric amplifier or a ~97 dbm signal for an RF
NG} amplifier.
\ N Connect the AC-DC VIVM to DC CONTROL VOLTAGE
TEST JACK J13 on the noise amplifier.
l(-)o'm
;gﬁﬁ G Record the voltage level on the data sheet.
nh
h.lm:)
gfgé 9.4 Diversity Combiner Action
Z355
'gié O d X Test Equipment
e
P A. VHF Signal Generator, HP 608C
e
25
E<i, B. VTVM, HP 410B
ooy
Sotus
e C. Power Divider
..,:8355 D. Sierra 125 A/B frequency selective voltmeter.
we
Lo<hobs
ggggié E. 10 DB Coaxial Attenuator, NARDA 756-10
3n-k
Q0. &
iﬁgigg 9.4.2 Procedure
LT o
Sot«g
“ﬁ,%ﬁ A. Connect the equipment as shown in revised Figure 14,
P issue B,
.‘050:
S B. Remove the cables from PILOT INTLK jacks J36 and
885 J37 on the combiner panels.

C. Set the signal generator tuning control to the receiver
3 frequency.
Z
2 D. Adjust the signal generator tuning control to obtain
o
v

zero voltage on the AC-DC VTVM connected at DISC
BAL Jack J21 on the demodulator of either receiver.

PARAMUS, NEW JERSEY

E, Remove cable from BASEBAND INTERCONNECTION
Jack J6 from both receivers.

i Adjust the signal generator output control for
minimum output. '

IR
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Connect a cable assembly RG-59/C between 75 OHM
OUTPUT Jack J14 on the baseband order wire amplifier
panel and the Sierra 125 A/B frequency Selective
Voltmeter. Tune the Voltmeter to 30 KC,

Measure and record the baseband noise output of
Receiver A.

Disconnect the cable assembly from BASEBAND OUTFUT
Jack J14, Receiver A, and connect it to BASEBAND
OUTPUT Jack J14 on baseband - order wire amplifier
6A6 of Receiver B.

Measure and record the baseband noise output of
Receiver B using the Sierra 125 A/B frequency
Selective Voltmeter.

NOTE: The noise output of Receiver A should be
within 2.0 db of Receiver B.

Adjust the signal generator output until the baseband
noise output of either receiver is reduced 30 db

(30 -db quieting). Record the noise output of each
receiver at J14.

Connect an RG-58 cable assembly equipped with two
BNC male connectors between BASEBAND COMBINER
INTERCONNECTION Jack J6 on combiner panel 6A7
of each receiver.

Measure and record the baseband noise output of each
receiver. Requirement: 1.5 to 4.5 db less than that
recorded in step H and J respectively.

Remove the RF input cable between the power divider
and receiver A. Terminate the open side of the power
divider with 50 ohms. The noise output should assume
the value measured in Step K, Receiver B.

Reconnect the power divider and Receiver A and dis-
connect Receiver B from the power divider. Terminate
the power divider as in Step N. The noise output

should assume the value measured in Step K, Receiver A,

Receiver Pilot Tone Levels

Test Equipment

ECERAL ELECTRIC CORPORATION
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AC-VTVM, HP 400H

AC/DC VT VM, HP 410B
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9.5.2 Procedure

A, Connect equipment as shown in Figure 15.
o :
o~
o d By Remove pilot tone interconnect cable,
e~
N
0 ! G Set the voltmeter for 100 volt range and connect the AC

VIVM between PILOT LEVEL TEST Jack J25 and GRD
Jack J35 on combiner panel.

= F!!AWING NUMBER

B Set the PILOT DEFEAT switch on the combiner to OFF
and observe that PILOT DEFEAT indicator lamp DSI

Vg g
%Effuo, goes out.
abzs
e
Faba E. Adjust PILOT TONE LEVEL ADJ control R58 on the
!5;’%‘5 i combiner for reading of 10 volts on the AC VTVM,
Wl Z
5aag ¢
'i“ﬁ; F, Adjust PILOT BIAS ADJ R90 on combiner until RADIO
Bg‘SWE PILOT fault indicator lamp DS4 on receiver control
'%;gg panel 6AI9 goes on.
>l
Nm-m'.
86008 G.  Readjust the PILOT TONE LEVEL ADJ control on the
9‘*}3’% combiner for a reading 11.0 volts on the AC VIVM and
TLIz observe that RADIO PILOT fault indicator lamp goes out.
[
wwoa
|2%505 H. Readjust the PILOT TONE LEVEL ADJ for a reading of
LS 14.1 volts on the AC VTVM.
oh°E :
gule
3% I Remove the cable from PILOT INPUT Jack J17 on the
gggg combiner and observe that the RADIO PILOT fault
,g:jzé‘é indicator lamp on the receiver control panel goes on.
nw—vYa
Nm&
%592 J. Reconnect the patch cord to the PILOT INPUT jack.
:0
0V Wy
gégs IKE, Set the PILOT DEFEAT switch on noise amplifier 6A8

to ON.
i Set the PILOT DEFEAT switch on the combiner to ON.

M. Adjust NOISE AMPL PILOT LEVEL ADJ control R4 for
a reading of 3 volts.

PARAMUS, NEW JERSEY

Set both PILOT DEFEAT switches to OFF.

Adjust NOISE AMPL PILOT BIAS ADJ control R86 for
& reading of 75 volts on the AC-DC VTVM and observe
that NOISE AMPL fault indicator lamp DS3 on the
receiver control panel goes on.

PARAMUS INDUSTRIAL PARK
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]
l(z P Slowly readjust the NOISE AMPL PILOT BIAS ADJ
» control until NOISE AMPL fault indicator DS3 goes out,
z for a reading of 3 volts on the AC-DC VTVM,
o iy (@7 Remove the patch cord from the PILOT INPUT jack on
g & the combiner and observe the following:
<
5 1. The AC-DC VTVM indicates 75 volis.
2. NOISE AMPL fault indicator lamp DS3 and RADIO
L PILOT fault indicator lamp DS4 on the receiver control

panel goes on,

D. Sweep Generator, Jerrold 900A

7

©

9.6.2 Procedure

A, Connect the equipment as shown in Figure 16.

S

B. Set the Frequency Out Control on the signal generator to
' the center frequency of the Receiver.

=z

-U .
525 |
IB§¥§ \ R. Reconnect the patch cord to the PILOT INPUT Jack.
w g |
ATT] E
Lm ( 3 . .
1555‘5 S. Initial data sheet if all indicators operate properly.
wZZ
!—gJ( a
qgﬁé? 1 9.6 Receive Antenna System VSWR
£u 52
8»%5 9.6.1 Test Equipment
rEau,
wo.oat.
05832 A, Frequency Counter, HP 524B
2igag
9?55‘:— B. Signal Generator, HP 608C
A w
12%-F € Oscilloscope, Tektronix Model 317
><ubD
S
ZoGo
oLzt
58
180
<§§
Y
b Z
Sl
ug‘é
wz3

DUCED. OR COPIED.
SALE OF APPARATUS \

C. Set the Frequency Out Control on the sweep generator to
the center frequency of the Receiver.

D. With the delay cable unterminated, set the controls of
the Tektronix oscilloscope to obtain a display 18 spaces
high as shown in Figure 17A.

PARAMUS, NEW JERSEY

s Adjust the sweep generator sweep width to produce a
display on the oscilloscope approximately 5 mc wide.

NOTE: Maintain the lowest possible output level from
Sweep Generator to obtain the desired display.

FEDERAL ELECTRIC CORPORATION
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E. Disconnect the antenna cable at the input to the pre-
selector and connect the delay cable to the antenna cable
@s shosrn do Diguze lo.

G Measure the height of the trace on the oscilloscope at

the center frequency Fc. The height should be 3 spaces
maximum as shown in Figure 17B.

627287

H. Compute and record the VSWR using the following
_2 formula:

! VSWR MAX H+MINH
MAX H - MINH

Where: MAX H is the height of oscilloscope display
at Fc (set to 18 boxes) with delay cable un-
terminated.

MIN H is the height of oscilloscope display at
Fc with delay cable terminated in the antenna
(3 boxes maximum for VSWR of 1. 4).

T T
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ot Esample: Max H - 18 boxes, MINH = 1 box
3
wuOnt VSWR = ——-—.18 + 1 = .l_?_ = 1.12
L 18 -1 7 =
RS
*2»9- g 10. AN/MRC-85 OVERALL TESTS (FORM BRII/14)
wos 0
i‘% E 3O 5k Radio Intermodulation Ratio
<lu o
] <
‘Qi §§ 10.1.1 Test Equipment
-Z w
%: 8.. A, Performance Monitor of AN/MRC-85
PRS-
mg < 9
? : 10.1.2 Preliminary
A, Before performing this test remove the order wire and

pilot tone inputs to the exciter and defeat the exciter
transfer circuit.
/

B. Operate the pilot tone defeat switch to the ON position on

the receivers. Disconnect the pilot tone and combiner
interconnects. ‘

PARAMUS, NEW JERSEY

10.1.3 Procedure

A, Connect the equipment as shown in Figure 18.

B Turn the TEST SELECTOR switch on monitor converter
to LOOP,
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! o
la:.:
. @ { . Modulate the exciter with noise across the entire baseband.
w
@
= o D. Set the output level of the noise generator for the proper
' i | value as follows:
V N
z
z S 1. Connect a patch cord between LF MULT jack J12 on
”g e the noise generator and the 75 ohm INPUT jack J5
a on ac voltmeter.
' L 2. Adjust LF LEVEL ADJUST on the noise generator
‘ panel to obtain a reading of -17 dbm on the voltmeter.
LU f
3. Remove the patch cord from LF MULT jack J12 and

connect the cord to HF MULT jack J18 on the noise
generator.

4. Adjust HF LEVEL ADJUST on the noise generator
panel to obtain -18 dbm reading on the voltmeter.

E. To insert the bandpass filter in series with the receiver
output, make the following patch connections at the noise
analyzer.

1. Connect OUT jack J8 to the 15 KC OUT jack.

2. Connect IN jack J7 to the 15 KC IN jack.

3. Turn AUDIO CHANNEL switch Sl to 15 KC.

4. Turn the two INTERMODULATION CAL control to 0.

5. Turn CHANNEL SWITCH S2 to AUDIO.

=

Establish the receiver output reference level by adjusting
the METER LEVEL control until the noise analyzer
mieter reads 50.

INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC
CORP.. ARE ISSUED IN STRICT CONFIDENCE., AND SHALL NOT BE REPRO
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G. Insert a band reject filter in the modulator input by
making the following patch connections at the noise
generator panel:

PARAMUS, NEW JERSEY

1. Connect IN jack J3 to the 15 KC IN jack.
2. Connect OUT jack J6 to the 15 KC OUT jack.

3. Readjust the output levels as instructed in Step D.

INTERNATIONAL TELEFHONE AND TELEGRAPH CORPOZATION
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H. Measure and record the intermodulation noise in the 15
KC frequency slot as follows:

1. Adjust the two INTERMODULATION CAL controls
until the noise analyzer meter indicates 50,

2. Record the amount of intermodulation read directly
from the INTERMODULATOR CAL controls.

i Measure and record the intermodulation noise in the 55 KC
f frequency slot by repeating Steps A through H. To make

i this measurement, install 55 KC filters in place of the

15 KC f{ilters and place the audio channel switch in the

55 KC position.

J. Measure and record the intermodulation noise in the 80
KC frequency slot by repeating Steps A through H. To
make this measurement, install 80 KC filters in place
of the 55 KC filters.installed in Step I and place the
audio channel switch in the 80 KC position.

~

K. Repeat Steps A through J using the same exciter and
power amplifier with the second receiver.

o e

L. Repeat Steps A through K using the second exciter, power
amplifier combination with the second pair of receivers.

L0, 2 Baseband Frequency Response

10.2.1 Test Equipment ‘

Al AC-VTVM, HP 400H

B Audio Oscillator, HP 650A
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&, 75 ohm termination, 75 ohm, 1/2 watt, 1%
DL Attenuator 20 db Weinschel 50-20N

B AC/DC-VTVM, HP 410B

10. 2. 2 Preliminary

PARANUS, NEW 0%

A, Before performing this test, remove the low frequency,
high frequency and order wire modulation inputs and the
pilot tone for the exciter being used in the test.
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On the receiver being used in the test, operate the pilot
tone defeat switch to the ON position and disconnect the
pilot tone and combiner interconnects.

10.2.3 Procedure

A,

Bl

K.

Connect the test equipment as shown in Figure 19.-
Check J13 for a DC voltage of -5% 2 volts.

Apply a 30 KC tone at -20 dbm (-29 db as read on the
HP 400H VTVM]} to the input, J21, of the exciter.

Read -10 dbm L 0.5 dbm (-19 db as read on the HP 400H
VTVM) at J14 of the BB/OW Amplifier when terminated
in 75 ohms.

Maintaining constant input level, vary the baseband
oscillator frequency from 12 to 60 KC. Measure the

response of the output in reference to the 30 KC reading.

Record the response which should be within -2,+1db
of the 30 KC reference level.

Remove the patch cord from J21 (LF Input) and connect
to J3 (HF Input) of the Exciter.

Maintaining constant -20dbm input level, vary the base-
band oscillator frequency from 60 KC to 120 KC.

Record response which should be within¥ 0.25 db of a
90 KC reference level.

Repeat Steps A through I using the same exciter and power

amplifier with the second receiver.

Repeat Steps A through I using the second exciter, power

amplifier combination with the second pair of receivers.

11. AN/MRC-85 LINK TEST (FORM BRIL/15)

1.1

15, A5l

A,

Radio Noise and Spurious Tone Levels

Test Equipment

Voltmeter, Sierra 125B

11.1. 2 Procedure

sanm
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Al At the transmitting station, remove all order wire, low
frequency, and high frequency modulation inputs to the
exciter. The pilot tone input will not be disconnected
for this test.

B, At the receive station, set function selector switch on the
voltmeter to SEL VM 250 cyxles and line impedance switch
to 600 ohms.

& Terminate the output of the receivers with a 75 ohm
resistor at J-14 of BB/OW Panel 6A6 and connect the
voltmeter across the resistor.

D, Turn the frequency control so as to scan the baseband
frequencies while receiving an RF signal from the adjacent
transmitting station.

. Record all noise signals which are greater than -60 dbm.
Do not record the signal at 60 KC since this is the pilot
tone frequency.

£, AND SHALL NOT BE REPRO.
SIS FOR THE MANUFACTURE OR

PROPERTY OF FEDERAL ELECTRIC
SSION. "

NOTE: Since the Sierra 125B voltmeter provides direct
dbm measurements for voltages appearing across
a 600 ohm load, the noise indicated on the volt-
meter in this test will be 9 db lower than actual
level. Therefore, add 9 db to all readings before
recording.

oewa
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F. Reverse all test connections so that the transmitting
station now receives and repeat Steps A through E.

[

112 Baseband Frequency Response

DS

11.2.1 Test Equipment

DUCED. OR COPIED, OR USED AS THE BA
SALE OF APPARATUS WITHOUT PERMI

CORP,, A

A, AC-VTVM, HP. 400H

gg B. Audio Oscillator, HP 650A

}g% G 75 ohm termination, 75 ohm, 1/2 watt, 1% Resistor
%% D. AC/DC VTVM, HP 410B

Pz 11.2.2 Procedure
E A Connect the test equipment as shown in Figure 20,

B Connect the baseband oscillator to the EX-LF MOD
input jack J21 of the exciter.

A !

o Db

e tm—
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C. Adjust the baseband oscillator to 30 KC at -20 dbm
(-29 db as read on the HP 400H]}.

D. Read -10 dbm 1.0 dbm (-19 db as read on the HP 400H)
at J14 of the BB/OW Amplifier, terminated in 75 ohms.

E. Maintaining constant input level, vary the baseband
oscillator frequency from 12 to 60 KC. Measure the
response of the output level in reference to 30 KC.

BE, Response should be -2,+1 db with respect to the 30 KC
level.

G. Remove the patch cord from EX-LF MOD input J21 and
connect it to EX-HF MOD input J3.

iz 8 Maintaining constant input level, vary the baseband
oscillator frequency from 60 KC to 120 KC.

L. Response should beL 0.25 db with respect to 90 KC level.

ks Reverse all test conditions so that the transmitting
station now receives and repeat Steps E through I.
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TEST PROCEDURE
ADDENDUM

SCOPE

A, These procedures are issued as an addendum to the AN/MRC-85 acceptance
test procedures. The tests described measure the same performance
characteristics of the radio set as the regular test procedures. The
difference between the two sets of procedures is that the addendum pro-
cedures describe the tests using the two bay performance monitor instead
of individual pieces of test egquipment.

B. Either the regular test procedure or the addendum test procedure can be
used to test any function. The choice of the test procedure used will be
left to the discretion of the test team leader.

TEST REQUIREMENTS

2.1 Exciter

Zisil ) H.F. Modulator Deviation
2.2 L.F. Modulator Deviation

2l 3 Orderwire Deviation and Level
2.1. 4 Pilot Tone Deviation

2.2 Receiver

2,241 Diversity Combiner Action
2.3 Overall Tests

2 3.1 Exciter-Receiver Baseband Response
RECORDING RESULTS

3.1 Test results shall be recorded in triplicate on forms indicated with each
test.

EXCITER TEST PROCEDURES
4.1 Exciter HF Modulator Deviation (Form BRII/16)
4.1.1 Test Equipment
A, Frequency Counter, HP 524-D

Bl Performance Monitor, Bays 1 and 2
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(& AC-VTVM, HP 400H

4.1.2 Preliminary

A, Transfer modulator out of service

B. Remove input cables to order wire, LF modulator and
HF modulator on the modulation amplifier panel 1A7.

CF Disconnect the pilot tone oscillator by removing jumper
cable from Radio Pilot Output (2} jack J53 and jack J55.

4.1.3 Procedure

A, Connect equipment as shown in Figure 25,

B. With the 20 db button on the 70 MC attecnuator 14A6
depressed, turn the FREQUENCY SELECTOR switch on
carrier zero test receiver and oscillator 14A10 to 40. 690
KC. Check this frequency with the eput counter.

& Set ac voltmeter 13A8 to DIRECT or 75 OHM.

D. Short out the pre-emphasis circuit with a short piece of
wire between HF PRE-EMPHASIS jack J66 to GROUND
jack J67 on the modulator amplifier.

E. Remove the patch and cord connected to 75 OHM jack J3
on the carrier zero test receiver and oscillator.

s With the ac Voltmeter on the 10 volt range, adjust OSC
FREQUENCY VERNIER Cll on the carrier zero test
receiver and oscillator for a maximum reading.

&, Insert the patch cord removed in step E into the 75 OHM
jack.

H. Remove the patch cord from 1 MC output jack J2 on the
carrier zero test receiver and oscillator and connect the
cord to 75 OHM MULT jack J4 on the same panel.

s With the ac voltmeter monitoring the output level, adjust

the carrier zero test receiver and oscillator QUTPUT
LEVEL control R35 for a reading of -14 dbm (the SET
DEVIATION line) on the ac voltmeter.

i
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Connect the HP 400H voltmeter to J2, 1 MC OUT on the
carrier zero test receiver.

Adjust MOD SENS ADJ control C8 on the hf modulator.

panel for a minimum reading on the HP 400H voltmerer,
increasing the sensitivity of the meter while adjusting.
)

Turn carrier zero test receiver and oscillator OUTPUT
LEVEL ADJ control to minimum and slowly increase the
output level until a dropout is seen on the HP 400H
voltmeter.

Using the ac voltmeter, measure and record the output
level of the carrier zero test recceiver and oscillator at
the 75 OHM MULT jack J4.

Repeat steps A through L on the second exciter.

4,2 LF Modulator Baseband Deviation (Form BRII/16)

This test will be performed immediately after the HF Deviation

53 'Zo- 4,.2.1 Test Equipment
' 0O ®
‘2‘ A, Perform Monitor, Bays 1 and 2.
«
£ B. AC VTVM, HP 400H.
2
_,g__ 4.2.2 Preliminary
z
w
2
E

q?-a.m.&uss 53

Tiesith
band amplifier gain and baseband level must be adjusted. To

Before this test can be performed, the receiver wide

adjust the demodulator and baseband-order wire amplifier

A.

Z Lz B

%o B
9;‘:3
<:2

Ex3 6
0O wv

a2

EE
o33

0" D,
i

E.

[

gain, proceed as follows:

Remove the cable from WB OUTPUT jack J28 on
demodulator 6A10.

Connect equipment as shown in Figure 26.

Turn the selector switches on ac voltmeter 13A8 and
on baseband oscillator 14Al12 to 75 OHM.

Connect a cable between HF PRE-EMPHASIS jack J66
and GRD jack J67 on the modulation amplifier 1A7.

Connect baseband oscillator to HF MOD IN jack J3
on modulation amplifier 1A7.

FEDERAL ELECTHIC

PARAMUS INCUSTRIAL PARK

Test Procedures
| Radio Set AN/MRC = 85

DKCE,’A?ED BY j/ ATE
j; > = /D

-
il

ERVICE
A SUESIDIALY OF INTERNATIONAL TELEPHONE AMDT TTL

CODEIDENT NO DWG.
11819 | 71
O= ™ 6272879
SIZE r
FEC NC SHEET .2/

A

N T T

ILYIE PRESS, INC.,, DROOKLYN 17, N. ¥, REPROVEL NO. 400M fF



A%

GILVIE PRESS, INC., BROOKLYN 17, N. ¥,

REPROVEL NO. 400M

I~
] N ADDENDUM
S —
& e Set the baseband oscillator frequency to 64 KC and
i adjust the output level for -20 dbm as measured on the
= ac voltmeter 13A8.
5
z o
0 & ] &8 Adjust WB AMPL GAIN ADJUST potentiometer R140 for
g O 14 millivolts on the 400H VTVM,
< N
i3 ¥ H Remove the VI'VM and reconnect the cable to WB
5 OUTPUT jack J28 which was disconnected in step A.
i 4
f I, Remove the cable connected between HF PRE-EMPHASIS
e jack J66 and GRD jack J67 on the modulation amplifier.
2220
[y
Sgs;%’ J. Disconnect the ac voltmeter 13A8 from the baseband
§wg§ oscillator and connect it to the 75 OHM MULT jack on
Tl bay 1 jackfield 13A7.
F§25
qu3x | K. Adjust BASEBAND LEVEL ADJUST potentiometer R45
FuGE on the baseband-order wire amplifier to -10 dbm on the
o0 ac voltmeter.
EE<8=
:182,@3‘33 L. Initial data sheet BRII/16 when all four receivers have
L%Egég' been adjusted as instructed by steps A through K.
Bucus
.3:5'5,;’: M. Proceed with the LF Deviation test using one of the
Fi‘—’E»—ég . adjusted receivers.
> Qug
S '
Zon- L1 4,2.3 Procedure
e .
wo : .
Eﬂ@; A, Remove modulator from service by transfer. (Assure
gégg that the Tune~-Neutral-Reset switch is in the tune position
a9 Tk on operating the' Exciter). )
© P g
AEEEN
E:gﬁﬁ 2. Remove modulation inputs from modulation amplifier 1A7.
O(IU_]
PZOD(
e €. Remove pilot tone output by disconnecting cable between
radio output jack J-53 and J-55.
zZyEZ
CEE D. Turn INPUT SELECTOR switch on ac voltmeter 13A8 the
138 OUTPUT SELECTOR switch on baseband oscillator
I 0 49 14A12 to 75 OHM.,
EE
85_9: E. Connect equipment as shown in figure 26, with the base-
l = band oscillator connected to J21 of modulation amplifier
o z 1A7.
@
6 u8
W3z F. Adjust the baseband oscillator for a frequency of 30 KC
g and an output level of -20 dbm.
€3z
l EE .
[ E:; Tagt EEecala e : COD?'I;;NT.NO- Dwe. |
- wz| Radio Set AN/MRC - 85 ‘E fi € !‘/j |
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I x Gs Remove the patch cord from the upper 75 OHM jack
i on the baseband oscillator and insert the cord in the
l_§ o~ 75 OHM MULT jack on bay 1 jackfield 13A7.
zZ &
2 H Remove the patch cord from MOD (1) INPUT jack J4
l ¥ N on the LF modulator.
' <
foc
a ‘ I Adjust the MOD SENS (2) ADJUST control C23 for a
i reading of -16.3 dbm on the ac voltmeter.
-

. Reconnect the patch cord to the MOD (1) INPUT jack and
remove the cord from the MOD (2) INPUT jack.

X. Adjust MOD SENS (1) ADJUST for a reading of -16.3 dbm
on the ac voltmeter. Reconnect MOD (2} input cable.

o

L. Record the signal level indicated on the ac voltmeter. If
the reading is slightly out of limits, adjust MOD SENS
(lland MOD SENS (2) equally for a correct reading.

M. Repeat steps A through L for the second exciter.

4.3 Exciter Order Wire Deviation and Level Test (Form BRII/16)

N__=n ==
ISE PROVIOEQ BY CONTRACT. THESE DRAW

ARE THE PROPERTY OF FEOERAL ELECTRIC

4. 3.1 Test Equipment
A Performance Monitor Bays 1 and 2

B 2 test cord adapters Special WECO TY PE 241A PLUG
to dual RG58/U with BNG, WIRED TIPS ONLY

4.5k Preliminary

-__-__'ﬁ
XCEPT AS MAY BE OTHYRRS

A The HF and LF deviation and level test must be performed
before proceeding with this test.

CORP.. ARE I1SSUEO IN STRICT CONFIOENCE, ANO SHALL NOT BE REPRO.
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B Remove the modulator from service by transfer (assure
that the Tune-Neutral-Reset switch is in the Tune position
on the operating exciter).

PARAMUS, NEW JERSEY

Gk Remove HF and LF modulation inputs from the modulation
amplifier.
D. Remove pilot tone output by disconnecting cable between

radio output Jack J-54 and J-55,

FCDERAL ELECTRIC CORPORATION

DIAlY OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

§ £33 Procedure
2
g A, Connect the test equipment as per FIG 27.
R Test Procedures ' CODE'SNT Qg BRG.L

e Radio Set AN/MRC - 85 [\

:‘jg ; RSPA[RED BY = /.: 4 AL, 7 ”E:-“ 6272879
> 27 &2 au U \.;v’ 5 e =

;_ B /2/ & mlr i 4

~

1)

l vn’_rc/j T /7 T FEC NO. SHEET 3

ocu.vm Pnsss INC., BROOKLYN 17, N. ¥¢ REPROVEL NO. 400M [&



v

ADDENDUM
i B. Adjust the Baseband Oscillator to 13.3 KC € -20 dbm
@ 600 OHM POSITION.,
5 :
12 | (@ Using the carrier Zero Test receiver and the 400H AC
voltmeter, adjust OW LEVEL ADJ on MOD AMPL 1A7
e f ioy & null.
'é ~
a 4 D.  With the MOD MON meter switch in position 9, adjust
g OW MON LEVEL ADJ ON MOD AMP FOR A RED LINE
1 INDICATION.
3298 B Connect the output to the attenuator panel to J1 IF INPUT
gg&g of the 6All IF amplifier.
W
Wy
248 F. Adjust the Baseband Ossillator for 1 KC 6 =20 dbm 600
‘jégg OHM POSITION.
5022
£ 2y G.  Connect the 13A8 AC voltmeter to the 600 OHM MULT
50 o jack on jackfield 13A7, with the voltmeter in 600 OHM
:tg% position.
@i :i
g ["W UL
g@ggzéa H. Adjust the OW LEVEL ADJ on the baseband Order Wire
.g:gzg" amplifier 6A6 for a level of ~10 dbm as read on the 13A8
EEZFE AC VOLTMETER,
mmugu.l
,§E§g§' 18 Record the reading.
juz 29T
Eg:gi J. Repeat steps A through I for the second exciter.
wo o Y '
;gggg 4.4 Pilot Tone Level and Deviation (Form BRII/16)
2328:!
9 ue 4.4.1 Test Equipment
alty
Bkl A. AC VTVM, HP 400H
59602
200w
I j B Performance Monitor, Bay 1
=4 4.4.2 Preliminary
:EE A, The LF Modulator deviation test must be performed
g before proceeding with this test.
T B Disconnect the low frequency, high frequency and order

wire modulation inputs to modulation amplifier 1A7.
Set the Tune-Neutral-Reset switch so that transfer
does not occur. Pilot Tone generator will remain
connected for this test.
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ADDENDUM

Set RADIO PILOT LEVEL (1) on modulator amplifier
fully clockwise.

Connect HP 400H to RADIO PILOT LEVEL, (1) Jack J51
on the modulator amplifier.

Record Pilot Tone Level.

Connect the test equipment as per figure 28.

Disconnect the input to the LF input J21 on Mod AMPL 1A7.
Connect the pilot between J53 and J55 on MOD AMPL 1A7.
Disconnect HF MOD input to HF Modulator 1A9.

Adjust RADIO PILOT LF LVL ADJ on MOD AMPL 1A7
for a reading of -24.5 dbm on the AC VOLTMETER 13A8,

Reconnect the HF MOD input to the HF Modulator and
disconnect both LF inputs to the LF Modulator 1AS8,

Adjust the RADIO PILOT HF LVL ADJ on the MOD AMPL
1A7 for a reading of -24.5 dbm on the 13A8 VOLTMETER.,

Reconnect both of the LF INPUTS to the LF MOD 1AS8.
The reading on the voltmeter 13A8 should be -20 dbm.

If it is slightly off readjust both the RADIO PILOT HF AND
LF ADJ equally for a reading of -20 dbm.

iy [}
l ““\
o} L
i
Ii“
w 4.4.3 Procedure
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Record the reading.

5is RECEIVER TEST PROCEDURES

5.1 Baseband Diversity Combiner Action (Form BRII/13}

51,1 Test Equipment
A, Performance Monitor
B. S’ignal Generator, HP 608-C
C:

Capé.’c;itor 4 to 8 microfarad, 400 volt.

Test Procedures
Radio Set AN/MRC - 85
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v

3.

ADDENDUM
Dol & Procadure
w
0
& A, Connect the equipment as shown in Figure 29.
o~
> Q B. Connect a 4 to 8 microfarad, 400 volt rapacitor between
= noise amplifier panel 6A8 DC CONTROL VOLTAGE
b Jack J13 and ground.
j G Set the signal generator to the receiver frequency.
i
D. Adjust the signal generator tuning control to obtain zero

i voltage on the VIVM connected at DISC BAL jack J21
i on the demodulator of either receiver.

E. Remove the cable from BASEBAND COMBINER INTER-
. CONNECTION jack J6 from both receivers.

ND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP.. ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE REPRO.

. B Turn the signal generator selector switch to CW,
i3 |
G. Adjust the signal generator output control for minimum
output.

arma

H. Connect cable assembly RG58C/U between 75 OHM TERM
jack J24 on the performance monitor bay 1 jackfield and
BASEBAND OUTPUT jack J14 on baseband order wire
amplifier 6A6 of receiver A,

L

Lo, Measure the baseband noise output of receiver A using
AC voltmeter 13A8 in the performance monitor. Record
the noise level.

J. Disconnect the cable assembly from BASEBAND OUTPUT
jack J14 receiver A, and connect it to BASEBAND OUTPUT
jack J14 on baseband-order wire amplifier 6A6 of
recéiver B,

DUCED. OR COPIED. OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION."

K. Measure and record the baseband noise output of receiver

ggg B using the AC voltmeter in the performance monitor.

s &3 The noise output of receiver B should be withint 2 db of
ué &2 reccéivier A.

0 S

LI=x

ggs L. Adjust the signal generator output until the baseband

o=& noise output of either receiver is reduced 30 db.

O 2

€ < M. Connect an RG-58 cable assembly equipped with two BNC

'5,_55 male connectors between BASEBAND COMBINER INTER -
Iz" iz CONNECTION Jack J6 on combiner panel 6A7 of each

3= receiver,

J83

< 22
I

b3

8 =4 . .
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ADDENDUM

N. Measure and record the baseband noise output of each
receiver. Requirement: 1.5 to 4.5 db less than that
recorded in I and K respectively.

O. Remove the RF input cable between the power divider
and receiver A. Terminate the open side of the power
divider with 50 ohms. The noise output should assume
the value measured in Step K, Receiver B.

6272879

.-

T

Reconnect the power divider and Receiver A and dis-

high frequency, and order wire modulator inputs and
the pilot tone for the exciter being used in the test.

B, On the receiver being used in the test, operate the pilot
tone defeat switch to the ON position and disconnect the
pilot tone and combiner interconnects.

v'tf-;gﬁ connect Receiver B from the power divider. Terminate
EGE&' the power divider as in Step N. The noise output should
w ) .
'mﬁ“g assume the value measured in Step K, Receiver A,
w m(
Il
293 1 6. OVERALL TESTS
)03
s | s .
",‘E:§E | 6.1 Exciter - Receiver Baseband Response (Form BRII/14)
LZCYE
1 1
PEZ0 | 6.l.1 Test Equipment
.
[s5usz] |
‘”H‘ A, Performance Monitor, Bays 1 and 2.
- 0
(=
'5% T Preliminary
EU
:§ AL Before performing this test, remove the low frequency,
zp
on
Pz
d =
Ya
b u
']
og
Z<g
< H
6
: EU

DUCED. OR COPIED, OR USED AS THE BASIS FOR
SALE OF APPARATUS WITHOUT PERMISSION.*"

6.1.3 Procedure
A, Connect equipment as shown in Figure 30.
S a8 B. Turn TEST SELECTOR switch S1 on monitor converter
5;5 13A12 to loop.
xzg
. 0 49 C.  Turn INPUT SELECTOR switch Sl on AC voltmeter
ggg 13A8 to 75 ohm.
o8
I B D Set baseband oscillator 14A12 for 30 KC and adjust the
g % output level controls for -20 dbm.
55§ B Remove the patch cord from the baseband oscillator
l 5§§ READ LEVEL 75 OHM jack and connect the cord to the
His 75 OHM MULT jack on Bay 1 Jackfield 13A7.
o5
IURERER
[ ﬁ e H
Wi CODE IDENT.NO. | DWG.
==l g ' ﬂgﬂ A 6272879
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ADDENDUM

Observe and record the reading on the AC voltmeter.
Maintaining constant input level, vary the baseband
oscillator frequency from 12 to 60 KC. Measure the
response of the output in reference to the 30 KC reading.

Record the response.

Remove the patch cord from J21(LF Input) and connect
to J3 (HF Input) of the Exciter.

Maintaining constant input level, vary the baseband
oscillator frequency from 60 kc to 120 kec.

Record the response.

Repeat steps A through K using the same exciter and
power amplifier with the second receiver,

Repeat steps A through L using the second exciter,
power amplifier combination with the second pair of
receivers.
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MODULATOR TRANSFER ADJUSTMENTS

L. ADJUSTMENT OF RF SAMPLE El

The RF Sample output jack, J11 of RF Sample El, is located at the outer left-
hand side of the exciter housing. The method of adjusting the RF Sample
voltage level is described below.

A. Test Equipment

HP 431C Power Meter with 478A Thermistor mount

'Uo'lr

¥ o ©

[ By. Procedure

dup

(1}

g i Connect the microwave power meter to RF Sample jack J11 and
Fri P AR PLS J

02 measure the output power level. The power indicated on the meter
0.,% should be between 1.5 and 2.5 milliwatts.

2. If this level is not obtained, loosen the knurled collar on J11 and
turn J11 until the meter indicates 2.0 milliwatts. Tighten collar
after adjustment.

LINE STRETCHER AND TRANSFER PANEL ADJUSTMENTS

=

The delay line detector uses the principle of slope detection to demodulate the
FM carrier. The output of the detector, consisting of mux plus 60KC pilot
tone, is applied to Transfer Panel 1All.

Two adjustable line stretchers are used to position the slope of the modulation
characteristic at the detector for optimum operation. The line stretchers
will require adjustment only if the operating frequency has been changed or if
measurements indicate improper operation.

The delay line detector consists of line sample El, delay detector DC1, delay
cable W1, and adjustable line stretchers W18 and W19, with W18 terminated
in short circuit termination AT1l. These components are all mounted on the
inner left-hand side of the exterior housing. The adjustable sections of the
line stretchers are secured by thumbscrew clamps, with the clamp securing
the adjustment of W19 hidden behind a cover plate located on the inner left-
hand side of the exciter housing below the control panel.

CORP., ARE ISSUED IN STRICT CONFIDENCE. A}
DUCEO. OR COPIEO, OR USEO AS THE BASIS F(C

INGS AND SPECIFICATIONS ARE THE PROPERTY
SALE OF APPARATUS WITHOUT PERMISSION.""

S

A, Test Equipment Required

PARAMUS, NEW JERSEY

15 RF Voltmeter, Boonton Model 91 CA.
2. VTVM or VOM

B BNC T Adapter
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4. AC VTVM Hewlett-Packard Model 400 L

B, Performance Monitor, REL Type 1007
B. Line Stretcher Adjustment
1. On both the vertical and horizontal exciter transfer panels

(1A11) place the OPERATE-STANDBY switch at OPERATE
and the TUNE-NEUT-RESET TRANSFER switch at TUNE.
This prevents automatic exciter transfer during adjustment.

7 Remove the cover plates on the inner left-hand side of the
exciter housing to expose the line stretcher.

B Connect exciter power output cable to dummy load. See Note.

i 4. Disconnect cable 1W2 from jack J2 on line sampler El and
connect the RF voltmeter to J2 instead.

S Measure the RF output voltage at J2. The voltage should be
1.0V RMS. If necessary, loosen the knurled clamp wheel at
J2 and turn J2 to adjust the output to correct value. Then
tighten the clamp and reconnect cable 1W2 to J2.

o I

INGS ANO SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP.. ARE ISSUED IN STRICT CONFIOENCE, ANO SHALL NOT BE REPRO.
N

e

sy
DED

the thumbscrew clamp to lock the'adjustment. Note the VIVM
E reading.

OUCEO. OR COPIEO, OR USED AS THE BAS!S FOR THE MANUFACTURE OR

o § & Connect a BNC T adapter between cable W5 and RADIO PILOT
23k jack J14. Connecta VIVM or VOM (Neg volts) to BNC T.
o}
>Rt
-~ '§ il Loosen the line stretcher thumbscrew clamps. Pull up on the
h°, 9 " upper line stretcher (W18) extending it to its maximum length.
-
z 8. Vary the length of lower line stretcher (W19) to obtain either
< b4 g
° é a maximum or minimum reading on the VIVM. Then tighten
| LOL‘.
W
ol
<
W

"
“E

§ > 8 Carefully shorten the upper line stretcher (W18) until a maximum
or minimum reading (the opposite of that obtained in Step 8 above)
is observed on the VIVM. Note this reading.

10, Adjust the upper line stretcher for a voltage reading of approxi-
mately one half the difference between the maximum and minimum
readings. Tighten the thumbscrew to lock the adjustment.

PARAMUS, NEW JERSEY

bl Connect the AC VITVM to LEVEL (2) TEST jack J8 of Transfer
Panel 1All and observe the reading. The meter should indicate
2.0V RMS. If necessary, adjust the LEVEL ADJ potentiometer
on the transfer panel to obtain 2.0V RMS at J8.
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TAFH COXPO

PARAMUS, NEW JERSE

12,

i3],

14.

15,

16.

Decrease the amplifiers power output by the Amplifier 3 Cathode
Current adjust. Note if pilot level at J8 increases or decreases.

Adjust lower line stretcher until the opposite condition observed
in 12 above is obtained.

Adjust line stretcher (between points noted in 12 and 13 above)
until an increase or decrease of Amplfier 3 CathodeCurrent has
negligible effect on the pilot level measured at J8. Tighten the
thumbscrew to lock the adjustment.

Vary the exciter power output ¥ 3 db, by the Amplifier 3 Cathode
Current adjust, while observing the pilot level at J8. The pilot
level should remain within 5 db of the 2.0 V reference level.

Apply white noise loading to both the HF and LF modulation
amplifier inputs (Noise Generator level controls set for maximum
output). The pilot level at J8 should remain within 1 db of the
2.0V reference level.

If the requirements of 15 and 16 are not met, it is an indication

of improper line stretcher adjustment or a change in the bandpass
characteristics of the power amplifier with a change in Cathode
Current.

Transfer Panel Alarm Adjustments

15

Upper Limit Adjust
a) Increase level at J8 to 3.0V with Level Adjust potentiometer.

b} Adjust U.L. Potentiometer for a'just operate' (alarm)
condition.

c) Reduce level at J8 to 2.0V after making adjustment.
Lower Limit Adjust

a} Decrease pilot level at J8 to 1.2V with LEVEL ADJUST
potentiometer,

b) Adjust L. L. potentiometer for a 'just release! {alarm)
condition,

c) Resetlevelat J8to 2.0V with LEVEL ADJUST potentiometer.
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PARAMUS, KEW JERSEY

i1

Restoral to Service

After adjustments have been completed, restore the TUNE-NEUT -
RESET TRANSFER switch on Transier Panels 1All to the NEUT

position,

Recheck level at J8 and reset to 2.0V if required.

NOTE_

If path conditions permit, make line stretcher adjustment
with exciter output connected to power amplifier input.
Check that the P. A, input tuning controls are set for
minimum input back power.
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SET RECEPTION SWITCH
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SXG2A RECEIVER
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l 2 1. SCOPE

l g y 1.1  This section outlines the testing procedures for an AN/FRC-39 Radio Set.
LE c:: 2., TEST EQUIPMENT

l g 5 2.1 Test equipment required is indicated with each test procedure.
3 3. TEST CONDITIONS

IC"‘L—L 3.1 The equipment must be properly installed and placed into operation prior

to the performance of the test procedures in accordance with manu-
facturer'’s manual.

3.2 Testing procedures will be performed on equipment properly installed
with all signal and power connections completed.

Equipment shall be operating with full power in accordance with approved
maintenance procedures prior to performing these tests.

3.4 The equipment must be properly aligned prior to the performance of

the tests. In case a failure occurs during the test and indicated specifi-
cation limits cannot be met, the equipment has to be realigned in
accordance with manufacturer's manual and the tests have to be repeated.

R

rmas T

THE BASIS FOR THE MANUFACTURE OR
w
w

SALE OF APPARATUS WITHOUT I’£RMISSION.""

4. PROCEDURE
4.1 The procedures for performing each test are included within this section.

4.2 The testing procedures shall be completed in the order presented.

e

5. REQUIREMENTS

51l Exciter

INGS AND SPECIFICATIONS ARl THE PROPERTY OF FEDERAL ELECTRIC
CORP., ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.

DUCED, OR COPIED. OR USED AS

“EXCEPT AS MAY BE OTHERWISE PROVIDED BY CONTRACT. THESE DRAW.

5.1.1 Frequency
5.1.2 R. F. Passband
Z5z 5.1.3 Power Output
g 8% 5.1.4 Deviation
<ES 5.1.5 Order Wire Deviation & Level
2;53 5.1.6 Pilot Tone Deviation & Level
33 .
385 5.2 Power Amplifier
'?2 E 5.2.1 Input Power
52 5.2.2 Output Power
I_‘J.IEE 5.2.3 Reflected Power, and VSWR
s
o3f] :
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5.3 Receiver

Gain

Quieting Sensitivity
Diversity Combiner Action
Pilot Tone Levels

Antenna System VSWR

ot in
W s W W wWw
O W v

5.4 AN/FRC-39 Overall Tests

5.4.1 Radio Intermodulation Ratio

288 5.4.2 Baseband Frequency Response
Ou g
- 5.5 AN/FRC - 39 Link Tests
6,89
- W
";E}S;’E 5.5.1 Radio Noise and Spurious Tone Levels
W<~ p
043 5.5.2 Baseband Frequency Response
i'a_i ;‘:m 1
E'Sgﬁ | 6. RECORDING RESULTS
>
Eell
uoggtg'z‘ 6.1 Test results shall be recorded in triplicate on forms attached.
w vo =
QzE<—
.%ufl 7. EXCITER TEST PROCEDURES (FORM BRII/71)
£me'
3‘5’58‘35. 7.1 Frequency
NI
> %ggél 7.1.1 Test Equipment
oEz &3
udo 8 A. Frequency Counter, HP 524D
&swzi Y
G2z
Bag< B. 10 db Pad, Weinschel 50-10
Qogg%
a5 7.1.2 Procedure
il
O
12835 A. Make certain that the exciter is properly terminated.

B. Connect the frequency counter to the exciter RF Sample
Jack Jl through the 10 db pad.

C. Read and record the frequency indicated on the counter.

PARAMUS, NEW JERSEY

7.2 R. F. Passband

7.2.1 Test Equipment

FEDERAL ELECTRIC CORPORATION
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A SULSIDIARY OF [NTERMATIONAL TELEPHONE AND YELEGRAPH CORPORATION

O ORI

Test Procedures CODE IDENT. NO. DWG.

qu ! Radio Set AN/FRC-39 ‘i ﬁ Qﬂz ﬁ B
=jv 5 " PREPARED BY ; ATE Na AN 6272894
~3>a 8 S | s IS
S| s Yer/ly| SVURE |
1da 2 1 =2
| T N7 %/; /.,/c/ FEC NO. SHEET =
lLVi& PRESS. INC., BROOKLYN 17, N.Y, ¢ REPROVEL NO. 400M A

Lr



Y

Oscilloscope, Tektronix 317
Sweep Generator, Kay 860A-50
Signal Generator, HP 608C

10 db Pad, Weinschel 50-10

O P2 T

3 db Pad, Weinschel 50-3

7.2.2 Procedure

W

INGS AND SPECIFICATIONS. ARE THE PROPERTY OF FEDERAL ELECTRIC
CORP., ARE ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.

A. Connect the equipment as shown in Figure 1.

B. Adjust the oscilloscope VERTICAL SENSITIVITY control
so that the display occupies eight large vertical divisions.

o

C. Connect the 3 db coaxial attenuator in series with the
output of the sweep generator and note on the oscilloscope
the number of vertical divisions the display had dropped.
These are the 3 db points of reference. Remove the 3 db
coaxial attenuator and recount the sweep generator.

-

-
D

“IDE

Calculate the 1 db point on the oscilloscope grid. If the

display drops 2 large divisions or 10 small divisions for

the 3 db coaxial attenuator, then the 1 db point is approximately
3 small divisions.

o

E. Decrease the signal generator frequency by varying the
FREQUENCY control until the marker rests at the 1 db
point calculated in Step D. Record the {requency reading
on the signal generator.

TS

F. Increase the signal generator frequency by varying the
FREQUENCY control until the marker again rests at the
1 db point calculated in Step D. Record this frequency.
Subtract the frequency reading obtained in Step E from that
in Step F. Record the difference frequency. The response
should be symmetrical around the 70 mc center frequency.

DUCED, OR COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION.**

7.3 Power Output

PARAMUS, NEW JERSEY

7. 3.1 et Equipment not required.

7.3.2 Read and record the power output on the Power Monitor
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= 7.4 Exciter HF Modulator Deviation

Q

3 - 7.4.1 Test Equipment

el -

z a A Frequency Counter, HP 524-D

2 8

:g Seig B. Performance Monitor, Bays 1 and 2
)

| C. AC-VTVM HP 400H

7.4.2 Preliminary
A, Transfer modulator out of service

B. Remove input cables to order wire, LF modulator and HF
modulator on the modulation amplifier panel 1A7.

G Disconnect the pilot tone oscillator by removing jumper cable
from Radio Pilot Output (2} jack J53 and jack J55.

7.4.3 Procedure

A, Connect equipment as shown in figure 2.

With the 20 db button on the 70 MC attenuator 14A6 depressed,
turn the FREQUENCY SELECTOR switch on carrier zero test
receiver and oscillator 14Al0 to 58, 216KC.

A DR TR

Set ac voltmeter 13A8 to DIRECT or 75 OHM,

D. Short out the pre-emphasis circuit with a short piece of wire
between HFF PRE EMPHASIS jack J66 to GROUND jack J67
on the modulator amplifier.

“EXCEPT AS MAY BE OTHERWISE PROVIDED BY CONTRACT. THESE DRAW.
INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC
CORP., ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE REPRO.
DUCED. OR COPIED. OR USED AS THE BASIS FOR THE MANUFACTURE OR

SALE OF APPARATUS WITHOUT PERMISSION.*"

o Remove the patch and cord connected to 75 OHM jack J3 on the
carrier zero test receiver and oscillator.

R

g With the ac voltmeter on the 10 volt range, adjust OSC
FREQUENCY VERNIER Cll on the carrier zero test receiver
and oscillator for a maximum reading.

PARAMUS, NEV/ JERSEY

Insert the patch cord removed in step E into the 75 OHM jack.

-

H. Remove the patch cord from 1 MC output jack J2 on the carrier
zero test receiver and oscillator and connect the cord to 75
OHM MULT jack J4 on the same panel.

FEDERAL ELECTRIC CORPORATION
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- With the ac voltmeter monitoring the output level, adjust the
] carrier zero test receiver and oscillator OUTPUT LEVEL
control R35 for a reading of -14 dbm (the SET DEVIATION line)

e on the ac voltmeter.

Connect the HP-400H voltmeter to J2, IMC OUT on the Carrier
zero Test Receiver.

DRAWING NUMBER
6272894
“

K. Adjust MOD SENS ADJ control C8 on the hf modulator panel for
a minimum reading on the 400 H voltmeter, increasing the
sensitivity of the receiver while adjusting.

E E L Turn carrier zero test receiver and oscillator OUTPUT LEVEL
IO 1 ADJ control to minimum and slowly increase the output level
ié ! until a dropout is seen on the 400H voltmeter.
L
-
l"-’ M. Using the ac voltmeter, measure and record the output level of
e the carrier zero test receiver and oscillator at the 75 OHM
iz MULT jack J4.
o]
2 :
.5 N. Repeat steps A through M for the second exciter.
o]
a

7.5 L F Modulator Baseband Deviation
7.5.1 Test Equipment
A. Perform Monitor, Bays 1 and 2
B. AC-VTVM, HP 400H

7.5.2 Preliminary

This test will be performed immediately after the HF Deviation
Test. Before this test can be performed, the receiver wide
band amplifier gain and baseband level must be adjusted. To
adjust the demodulator and baseband - order wire amplifier
gain, proceed as follows:

INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC
. OF APPARATUS WITHOUT PERMISSION.

CORP.. ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE REPRO.
DUCED. OR COPIED. OR USED AS THE BASIS FOR THE MANUFACTURE OR

P

A. Remove the cable from WB OUTPUT jack J28 on demodulator
6A10,

B. Connect equipment as shown in figure 3.

PARAMUS, KEW JERSEY

C. Turn the selector switches on ac voltmeter 13A8 and on base-
band oscillator 14Al12 to 75 OHM.

RAL ELECTRIC CORPFORATION
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PARAMUS, NEW JEk:

= B

-

M.

A,

Connect a cable between HF PRE-EMPHASIS jack J66
and GRD jack J67 on the modulation amplifier 1A7.

Connect baseband oscillator to HF MOD IN jack J3 on
modulation amplifier 1A7.

Set the baseband oscillator frequency to 64 KC and adjust

the output level for -20dbm as measured on the ac voltmeter
13A8,.

Adjust WB AMPL GAIN ADJUST potentiometer R140 for
12 millivolts on the 400H VTVM.

Remove the VITVM and reconnect the cable to WB OUTPUT
jack J28 which was disconnected in step A.

Remove the cable connected between HF PRE-EMPHASIS
jack J66 and GRD jack J67 on the modulation amplifier.

Disconnect the ac voltmeter 13A8 from the baseband
oscillator and connect it to the 75 OHM MULT jack on bay
1 jackfield 13A7.

Adjust BASEBAND LEVEL ADJUST potentiometer R45 on
the baseband order wire amplifier to -10 dbm on the ac
voltmeter.

Initial data sheet BRII/71 when all four receivers have been
adjusted as instructed by steps A through K.

Proceed with the LF Deviation test using one of the adjusted
receivers.

7.5.3 Procedure

Remove modulator from service by transfer. (Assure that
the Tune - Neutral - Reset switch is in the Tune position
on operating the Exciter). :

Remove modulation inputs from modulation amplifier 1A7.

Remove pilot tone output by disconnecting cable between
radio output jack J53 and J55.

Turn INPUT SELECTOR switch on ac voltmeter 13A8 the
OUTPUT SELECTOR switch on baseband os cillator 14A12
to 75 OHM.
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Connect equipment as shown in figure 3, with the baseband
oscillator connected to J21 of modulation amplifier 1A7.

Adjust the baseband oscillator for a frequency of 30 KC and an
output level of -20 dbm,

Remove the patch cord from the upper 75 OHM jack on the
baseband oscillator and insert the cord in the 75 OHM MULT
jack on bay 1 jackfield 13A7.

Remove the patch cord from MOD(I}JINPUT jack J4 on the
LF modulator.

Adjust the MOD SENS (2) ADJUST control C23 for a reading
of -16 dbm on the ac voltmeter.

Reconnect the patch cord to the MOD (1} INPUT jack and
remove the cord from the MOD (2) INPUT jack.

Adjust MOD SENS (1) ADJUST for a reading of -16 dbm on
the ac voltmeter. Reconnect MOD (2} input cable.

Record the signal level indicated on the ac voltmeter.

Repeat steps A through L for the second exciter.

7.6 Exciter Order Wire Deviation and Level Test

7.6.1 Test Equipment

Performance Monitor Bays 1 and 2.

2 test cord adapters Special WECO TYPE 241A PLUG to
dual RG58/U WITH BNC, WIRED TIPS ONLY.

7.6.2 Preliminary

The HF and LF deviation and level test must be performed
before proceeding with this test.

Remove the modulator from service by transfer (assure
that the Tune-Neutral-Reset switch is in the Tune position
on the operating exciter).

Remove HF and LF modulation inputs from the modulation
amplifier.
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D. Remove pilot tone output by disconnecting cable between radio
output jack J53 and J55.

7.6.3 Procedure
A. Connect the test equipment as per FIG 4.

B. Adjust the Baseband Oscillator to 13.3KC @ -20 dbm 600 OHM
POSITION.

C. Using the carrier Zero Test receiver and the 400H AC voltmeter
adjust OW LEVEL ADJ on MOD AMPL 1A7 for a null.

D. With the MOD MON meter switch in position 9, adjust OW MON
LEVEL ADJ ON MOD AMP FOR A RED LINE INDICATION.,

E. Connect the output of the attenuator panel to J1 IF INPUT of
the 6All IF amplifier.

F. Adjust the Baseband Oscillator for 1 KC @ -20 dbm 600 OHM
POSITION.

G. Connect the 13A8 AC voltmeter to the 600 OHM MULT jack
on jackfield 13A7, with the voltmeter in 600 OHM Position.

H. Adjust the OW LEVEL ADJ on the baseband Order Wire
amplifier 6A6 for a level of -10 dbm as read on the 13A8
AC VOLTMETER.

I. Record the réading.

J. Repeat steps A through I for the second exciter.

7.7 Pilot Tone Level and Deviation
7.7.1 Test Equipment
A. ACVTVM, HP 400H.
B. Performance Monitor, Bayl

7. 7.4 Preliminary

A. The LF Modulator deviation test must be performed before
proceeding with this test.
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B. Disconnect the low frequency, high frequency and order wire
modulation inputs to modulation amplifier 1A7. Set the

i Tune-Neutral-Reset switch so that transfer does not occur.

’ Pilot Tone generator will remain connected for this test.

e

7.7.3 Procedure

DRAWING NUMBER
6272894

A, Set RADIO PILOT LEVEL (1) on modulator amplifier fully
clockwise.

B. Connect HP-400H to RADIO PILOT LEVEL, (1} Jack J51 on
the modulator amplifier.

“EXCEPT AS MAY BE OTHERWISE PROVIOED BY CONTRACT. THESE DRAW-

C. Record Pilot Tone Level.

~ D. Connect the test equipment as per figure 5.
E. Disconnect the input to the LF input J21 on Mod AMPL 1A7.
F. Connect the pilot between J53 and J55 on MOD AMPL 1A7,
G. Disconnect HF MOD input to HF Modulator 1A9.
H. Adjust RADIO PILOT LF LVL ADJ on MOD AMPL 1A7 for

a reading of -24 dbm on the AC VOLTMETER 13A8.

I. Reconnect the HF MOD input to the HF Modulator and dis -

connect both LF inputs to the LF Modulator 1AS8,

J. Adjust the RADIO PILOT HF LVL ADJ on the MOD AMPL
1A7 for a reading of -24 dbm on the 13A8 VOLTMETER.,

Reconnect both of the LF INPUTS to the LF MOD 1AS8.

INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEOERAL ELECTRIC
CORP., ARE ISSUEO IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.
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The reading on the voltmeter 13A8 should be -20 dbm.
If it is slightly off, readjust both the RADIO PILOT HF
AND LF ADJ equally for a reading of -20 dbm.,

M. Record the reading.

7.8 Dual Modulator Operation

PARAMUS, NEW JERSEY
TILECRAPH CORPORATION

CORPORATION

7.8.1 Test Equipment not required

7.8.2 Procedure

l i NOTE: Perform this procedure after all Deviation (HF, LF, OW
P R and Radio Pilot) and Mixer Power Output Panel Alignme:
i E’%Z have been completed.
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Interconnect exciters as shown in Figure 6.

Place the Tune - Reset - Transfer switch (located on the
Transfer Panel) of both exciters to Neutral position,

Place Operate - Standby Switch (located on the Transfer
Panel} of Exciter 1 to operate position and on Exciter 2
to Standby position.

Remove the RF Cable from J17 on the High-Frequency
Modulator (S-1878) on Exciter 1.

Observe that transfer takes place; the modulator of Exciter 2
is driving the RF amplifier sections of Exciters 1l and 2.

The RF output power from both exciters should remain
relatively constant. Transfer indicator DS 1 on S-1942 of
Exciters 1 and 2 becomes illuminated. Mod. fail indicator
DS 2 on Transfer Panel S-1942 of Exciters 1 and 2 will flash
momentarily during the transfer time. Illumination of the
transfer lamps indicates transfer due to an RF failure.

Reconnect the RF Cable to J17 on the High Frequency
Modulator (S-1878) on Exciter 1. Momentarily place Tune-
Reset.- Transfer switch on S-1942 on either exciter in

reset transfer position. Both exciters will return to normal
operation and transfer indicator DS 1l on S-1942 will
extinguish.

Remove the modulation cable 1 W13 from J5 on High
Frequency Modulator Panel S-1878 of Exciter 1. Observe
that transfer indicator DS 1 on S-1942 of exciters 1l and 2
becomes illuminated. Mod. fail indicator DS 2 on S-1942

of Exciter 1 and 2 will flash momentarily during the transfer
time. Reconnect the modulation cable to J50n S-1878 and
momentarily place the Tune - Reset - Transfer switch in
the reset transfer position. The transfer indicators will
become extinguished.

Repeat steps D through G with Exciter 2 acting as the operate
exciter and Exciter 1 acting as the standby exciter.

Initial data sheet.

NOTE: In the event that any of the above mentioned operations
do not perform normally, proceed to testing the
Exciter Transfer Panel.
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8. POWER AMPLIFIER TEST PROCEDURES (FORM BRII/72)
8.1 Input Power

8.1.1 Test Equipment not required.

8.1.2 Read and record INPUT FORWARD meter.

DRAWING NUMBER

8.2 Output Power

8.2.1 Test Equipment not required.

8.2.2 Read and record OUTPUT FORWARD meter.
8.3 Reflected Power and VSWR

8.3.1 Test Equipment not required.

ONTRACT. THESE DRAW.
S e

ZCIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

SUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRO.
OPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR

ARATUS V/ITHOUT PERMISSION.
[

8.3.2 Read and record OUTPUT BACK meter.
8.3.3 VSWR Calculation

A. Calculation of VSWR from a ratio of forward and reflected
power can be made by using the following formula:

VSWR g Bpd By FL

3 Pf/Pr -1
w g
F where, B Forward power in watts
B Reflected power in watts

B. Using the power readings obtained in sections 8.2.2 and
8.2.3 above, record the VSWR as determined from the
following table. It is required that VSWR be recorded to
three significant figures. Therefore, the power ratio
which is calculated should be equated to the nearest power
ratio shown on the chart. This will give the required VSWR
figure.

-
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l E CONVERSION TABLE I
w b |
W
I z POWER RATIO TO VSWR
7
z [op]
LZD [~e} . :
l; E F/BR VSWR R/P, VSWR F/R .VSWR §/P. VSWR PF/B VSWR
< w0
a
1.00 441 . 1.10 121 1. 20 59 1. 30 36 1. 40
i‘ :
l"’""‘" 39601  1.01 367 111 110 I\, 21 56 1. 31 34 1. 41
5945
'gggg | 9801 1.02 312 L2 102 i 22 53 1.52 33 1,42
¢ Um:) .
o 5
4089 1 4624 103 268 L8 94 1.23. 50 1.33 S2 1,43
202
5325 | 2601 104 233 1. 14 87 .24 47 .34 31 1. 44
jquds
"g‘sfi 1681 1.05 205 15 8" . 1.25 45 1.35 30 1.45
Yrzo
32;;;; 1183 1.06 182 1.16 75 1.26 43 1.36 29 1.46
fugz2o
lggggg 876 1.07 162 L. 70 1..27 41 L. 3% 28 1.47
=E§fg
wu82i] 676 1.08 146 1.18 66 .28 39 .38 2 1. 48
$<Ga2
;é’gg% 538 1.09 132 1.19 62 1. 29 37 1. 39 26 1. 49
orz83
22eg?
%525z
Zalpy
I TE
k<
12558 :
:3%‘33 Example: If forward power is 10KW and reflected power is 125 watts, then the power
gggggg ratio is Py /P. _ 10,000 _ 80. Converting this ratio to the nearest ratio
—125

on the chart shows that the V5WR is approximately 1.25. Since the VSWR
is required to three significant figures, the wvalue of 1.25 should be used
for a ratio of 80.
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8.4 Fault Recycling

8.4.1 Test Equipment not required.

8.4.2 Procedure

A,

B

1.

Set the AUTOMATIC-NORMAL-RESET switch on ac control
panel 3A3 to AUTOMATIC.

Throw the MAIN POWER circuit breaker on distribution
panel 3A2 to OFF; within 2.5 seconds, throw the circuit
breaker back to ON.

Observe that the BEAM VOLTS METER on meter panel
3A4 drops to zero and then automatically returns to its
previous indication,

Adjust the red pointer of the BODY CURRENT meter on the
meter panel so that it contacts the black indicating pointer,
then return the red pointer to its previous position. The
black pointer will remain in contact with the red pointer.

Observe that the BEAM VOLTS meter drops to zero and
automatically returns to its previous position and that the
black pointer of the BODY CURRENT meter is automatically
separated from the red pointer.

Adjust the red pointer of the OUTPUT FORWARD meter on
the Klystron carriage 3Al so that it makes contact with the
black pointer, then return the red pointer to its previous
position. The black pointer will remain in contact with the
red pointer.

Set the AUTOMATIC-NORMAL-RESET switch to RESET
and then to AUTOMATIC,

Observe that the black pointer ¢f OUTPUT FORWARD meter
is released from the red pointer and returns to its previous

indication.

Initial data sheet if fault cycling operates properly.

8.5 Klystron Coolant Flow Rate

8.5.1 Test Equipment not required.

8.5.2 Read and record indication on KLYSTRON COOLANT FLOW meter.
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9. RECEIVER TEST PROCEDURES (FORM BRIL/73)
9.1 Receiver Gain (Parametric Amplfier and Converter)

9.1.1 Test Equipment

DRAWING NUMBER
6272894

A. UHF Signal Generator, HP 612A

B. Frequency Counter, HP 524D

C. Power Meter, HP 431A

D. Thermistor Mount, HP 478A
9.1.2 Procedure
A. Connect the equipment as shown in Figure 7.

B. Set signal generator to the receiver frequency using the
frequency counter.

C. Set signal generator to a level of -40 dbm.
D. With the power meter connected to IF through the

thermistor mount, a power gain of at least 33 db should
be indicated.

v/ISE PROVIDED BY CONTRACT. THESE DRAW.
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E. Measure and record output level.
9.2 Receiver Sensitivity (Paramp and Converter)

9.2.1 Test Equipment

A. Signal Generator, HP 612A

B. Frequency Counter, HP 524D

C. Voltmeter, Sierra 125A
9.2.2 Procedure

A. Connect the equipment as shown in Figure 8.

PARAMUS, NEW JERSEY

B. Set the HP 612 Signal generator tuning control to the
receiver frequency.

C. Turn the signal generator selector switch to CW and
adjust the signal generator output control to zero.

FEDERAL ELECTRIC CORPORATION
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A

198 Record the receiver noise output shown on the Sierra 125A

g voltmeter tuned to 30 KC.
1 4 )5 Adjust the signal generator output control until the noise
e % reading on the 125A decreases 20 db.
z
£ =
5 3 r. Record the reading in microvolts on the signal generator
& output control,
NOTE: The reading in step F must be divided by 10,

SRU because of the 20 db pad inserted in the test setup.

g 9.3 DC Control Voltage

! S 35l Test Equipment

A, UHF Signal Generator, HP 612A,

B. VIVM, HP 410B

C. 20 db Pad, Weinschel 50-20

9.3.2 Procedure

N - S - N

or 2

A. Connect equipment as shown in Figure 9.

B. Set signal generator frequency control on UHF signal
generator to receiver frequency.

HERWISE PROVIDED BY CONTRACT., THESE DRAW.

»
E'OTI . * |

Adjust frequency control on signal generator to obtain
zero voltage reading at DISC BAL jack J21 on demodulator,
as observed on the AC-DC VTVM.,

A

AS
INGS AND SPECIFICATIONS ARE THE PROPERTY OF FEDERAL ELECTRIC

CORP,, ARE ISSUED IN STRICT CONFIDENCE. AND SHALL NOT BE REPRO.

D. From the HP 612A generator send a -99 dbm (2.5 MV}
signal into the receiver preselector filter.

DUCED. OR COPIED, OR USED AS THE BASIS FOR THE MANUFACTURE OR
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E. Connect the AC-DC VIVM to DC CONTROL VOLTAGE TEST
JACK J13 on the noise amplifier.

F. Record the voltage level on the data sheet.

9.4 Baseband Diversity Combiner Action

PARAMUS, NEW JERSEY

a1 Test Equipment
A. Performance Monitor

B. Signal Generator, HP 612-A

RAL ELECTRIC CORPORATION

C. Capacitor 4 to 8 microfarad, 400 volt.
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9.4.2 Procedure

Connect the equipment as shown in figure 10.

Connect a 4 to 8 microfarad, 400 volt capacitor between
noise amplifier panel 6A8 DC CONTROL VOLTAGE

Jack J13 and ground.

Set the signal generator to the receiver frequency.
Adjust the signal generator tuning control to obtain zero.
voltage on the VIVM connected at DISC BAL jack J21

on the demodulator of either receiver.

Remove the cable from BASEBAND COMBINER INTER-
CONNECTION jack J6 from both receivers.

Turn the signal generator selector switch to CW.

Adjust the signal generator output control for minimum output.

Connect cable assembly RG58C/U between 75 OHM TERM
jack J24 on the performance monitor bay 1l jackfield and
BASEBAND OUTPUT jack J14 on baseband order wire
amplifier 6A6 of receiver A.

Measure the baseband noise output of receiver A using
AC voltmeter 13A8 in the performance monitor. Record
the noise level.

Disconnect the cable assembly from BASEBAND OUTPUT
jack J14, receiver A, and connect it to BASEBAND OUTPUT

jack J14, on baseband order wire amplifier 6A6 of receiver B.

Measure and record the baseband noise output of receiver B
using the AC voltmeter in the performance momtor The
noise output of receiver B should be within% 2 db of
receiver A,

Adjust the signal generator output until the baseband noise
output of either receiver is reduced 30 db.

Connect an RG-58 cable assembly equipped with two BNC
male connectors between BASEBAND COMBINER INTER-
CONNECTION Jack J6 on combiner panel 6A7 of each
receiver.
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A
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Measure and record the baseband noise output of each
receiver. Requirement: 1.5 tc 4.5 db less than that
recorded in.steps I and K respectively.

Remove the RF input cable between the power divider and
Receiver A, Terminate the open side of the power divider
with 50 ohms. The noise output should assume the value
measured in Step K, Receiver B.

Reconnect the power divider and Receiver A and disconnect
Receiver B from the power divider. Terminate the power
divider as in Step N. The noise output should assume the
value measured in Step K, Receiver A.

Receiver Pilot Tone

Test Equipment

AC-VTVM, HP 400H
AC/DC-VTVM, HP 410B

Performance Monitor

9.5.2 Procedure

A,

Connect patch cord 6W9 between RADIO PILOT INPUT
jack J55 and RADIO PILOT OUTPUT (2) jack J53 on
modulation amplifier 14A7.

Connect equipment as shown in Figure 1l.

Set the voltmeter for 100 volt range and connect the
AC VTVM between PILOT LEVEL TEST Jack J25 and
GRD Jack J35 on combiner panel 6A7.

Set the PILOT DEFEAT switch on the combiner to OFF and
observe that PILOT DEFEAT indicator lamp DSI goes out.

Adjust PILOT TONE LEVEL ADJ control R58 on the
combiner for reading of 11 volts on the AC VITVM,

Adjust PILOT BIAS ADJ R90 on combiner until RADIO
PILOT fault indicator lamp DS4 on receiver control panel
6A9 goes on.
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Readjust the PILOT TONE LEVEL ADJ control on the
combiner for a reading 12. 35 volts on the AC VIVM and
observe that RADIO PILOT fault indicator lamp goes out.

Readjust the PILOT TONE LEVEL ADJ for a reading of
15.5 volts on the AC VTVM,

Remove the cable from PILOT INPUT Jack J17 on the
combiner and observe that the RAINO PILOT fault indicator
lamp on the receiver control panel goes on.

Reconnect the patch cord to the PILOT INPUT jack.
Set the PILOT DEFEAT switch on noise amplifier 6A8 to ON.
Set the PILOT DEFEAT switch on the combiner to ON.

Adjust NOISE AMPL PILOT LEVEL ADJ control R4 for a
reading of -3 volts.

Set both PILOT DEFEAT switches to OFF.

Adjust NOISE AMPL PILOT BIAS ADJ control R86 for a
reading of -75 volts on the AC-DC VIVM and observe that
NOISE AMPUL fault indicator .lamp DS3 on the receiver
control panel goes on.

Slowly readjust the NOISE AMPL PILOT BIAS ADJ control
until NOISE AMPL fault indicator DS3 goes out, for a reading
of 3 volts on the AC-DC VTVM.

Remove the patch cord from the PILOT INPUT jack on the
combiner and observe the following.

1. The AC-DC VTVM indicates -75 volts.

2. NOISE AMPUL fault indicator lamp DS3 and RADIO PILOT
fault indicator lamp DS4 on the receiver control panel
goes on.

Reconnect the patch cord to the PILOT INPUT jack.

Initial data sheet if all indicators operate properly.

9.6 Antenna System VSWR

9.6.1 Test Equipment

Frequency Counter, HP 524B
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Signal Generator, HP 612A
Oscilloscope, Tektronix Model 317

Sweep Generator, Jerrold 900A

9.6.2 Procedure

Connect the equipment as shown in Figure 12,

Set the Frequency Out Control on the signal generator to
the center frequency of the Receiver.

Set the Frequency Out Control on the sweep generator to
the center frequency of the Receiver.

With the delay cable unterminated, set the controls of the
Tektronix oscilloscope to obtain a display 18 spaces high
as shown in Figure 13A.

Adjust the sweep generator sweep width to produce a
display on the oscilloscope approximately 5 mc wide.

NOTE: Maintain the lowest possible output level from
Sweep Generator to obtain the desired display.

Disconnect the antenna cable at the input to the preselector
and connect the delay cable to the antenna cable as shown
in Figure 12.

Measure the height of the trace on the oscilloscope at the
center frequency Fc. The height should be 3 spaces
maximum as shown in Figure 13B.

Compute and record the VSWR using the following formula:

VSWR _ MAX H 4/ MINH
MAX H - MIN H

Where: MAX H is the height of oscilloscope display at Fc
(set of 18 boxes) with delay cable unterminated.

MIN H is the height of oscilloscope display at Fc
with delay cable terminated in the antenna (3 boxes
maximum for VSWR of 1. 4)

Example: MAX H = 18 boxes, MIN H= 1 box

VSWR 18 #

18 -1

1

132

1
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10. AN/FRC -39 OVERALL TESTS (FORM BRII/74)

=

10.1 System Intermodulation
10.1.1 Test Equipment

A. Performance Monitor, Bays 1 and 2

- .
6272894

10.1.2 Preliminary

E

A. Before performing this test remove the order wire and pilot
tone inputs to the exciter and defeat the exciter transfer
circuit.

B. Operate the pilot tone defeat switch to the ON position on the
receivers. Disconnect the pilot tone and combiner inter-
connects.

-

10.1.3 Procedure

A. Connect the equipment as shown in Figure 14.

e
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B. Turn the TEST SELECTOR switch on monitor converter to
LOOP.

A

C. Modulate the exciter with noise across the entire baseband.

J
EE ! D. Set the output level of the noise generator for the proper

S, value as follows:

i 1. Connect a patch cord between LF MULT jack J12 on the
h noise generator and the 75 ohm INPUT jack J5 on ac

- voltmeter.

2. Adjust LF LEVEL ADJUST on the noise generator panel
to obtain a reading of -23 dbm on the voltmeter.

3. Remove the patch cord from LF MULT jack J12 and
connect the cord to HF MULT jack J18 on the noise
generator.

4. Adjust HF LEVEL ADJUST on the noise generator
panel to obtain -14.5 dbm reading on the voltmeter.

PARAMUS, NEW JERSEY

E. To insert the bandpass filter in series with the receiver
output, make the following patch connections at the noise

- .
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1. Connect OUT jack J8 to the 15 KC OUT jack.

2. Connect IN jack J7 to the 15 KC IN jack.

3. Turn AUDIO CHANNEL switch Sl to 15 KC.

4. Turn the two INTERMODULATION CAL control to O.
5. Turn CHANNEL SWITCH S2 to AUDIO.

Establish the receiver output reference level by adjusting
the METER LEVEL control until the noise analyzer meter
reads 50.

Insert a band reject filter in the modulator input by making
the following patch connections at the noise generator panel:

1. Connect IN jack J3 to the 15 KC in jack.
2. Connect OUT jack J6 to the 15 KC OUT jack.
3. Readjust the output levels as instructed in Step D.

Measure and record the intermodulation noise in the 15 KC
frequency slot as follows:

1. Adjust the two INTERMODULATION CAL controls until
the noise analyzer meter indicates 50,

2. Record the amount of intermodulation read directly from
the INTERMODULATOR CAL controls.

Measure and record the intermodulation noise in the 55 k¢
frequency slot by repeating Steps A through H. To make this
measurement, install 55 kc filters in place of the 15 kc
filters and place the audio channel switch in the 55 k¢
position,

Measure and record the intermodulation noise in the 80 KC
frequency slot by repeating Steps A through H. To make
this measurement, install 80 KC filters in place of the 55
KC filters installed in Step 1 and place the audio channel
switch in the 80 KC position.

Measure and record the intermodulation noise in the 475 KC
frequency slot by repeating Steps A through H. To make this
measurement, install 475 KC filters in place of the 80 KC
filters installed in step J and place the audio channel switch
in the 475 KC position.
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Repeat Steps A through K using the same exciter, power
amplifier with a second receiver.

Repeat Steps A through L using the second exciter, power
amplifier combination with the second pair of receivers,

10.2 Exciter - Receiver Baseband Response

10.2.1 Test Equipment

A,

Performance Monitor, Bays 1 and 2

10. 2.2 Preliminary

Al

Before performing this test, remove the low frequency,
high frequency and order wire modulator inputs and the
pilot tone for the exciter being used in the test.

On the receiver being used in the test, operate the pilot
tone defeat switch to the ON position and disconnect the
pilot tone and combiner interconnects.

10.2.3 Procedure

A,

B,

Connect equipment as shown in figure 15.

Turn TEST SELECTOR switch S 1 on monitor converter
13Al12 to loop.

Turn INPUT SELECTOR switch Sl on ac voltmeter 13A8 to
1S 1oR.

Set baseband oscillator 14Al12 for 30 KC and adjust the out-
put level controls for -20 dbm.

Remove the patch cord from the baseband oscillator READ
LEVEL 75 OHM jack and connect the cord to the 75 OHM
MULT jack on bay 1l jackfield 13A7.

Observe and record the reading on the ac voltmeter.
Maintaining constant input level, vary the baseband oscillator
frequency from 12 to 60 KC. Measure the response of the

output in reference to the 30 KC reading.

Record the response.
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11.1 The station

Therefore,

control center and obtain a release of equipment.

Remove the patch cord from J21 (LF Input) and connect
to J3 (HF Input) of the Exciter.

Maintaining constant input level, adjust the baseband
oscillator frequency to 64 KC, 150 KC, 308 KC, 450 KC and
552KC respectively.

Record response which should be 1 0.25 db for each 250 KC
of frequency change from the 64 KC reference level.

Repeat steps A through I using the same exciter with the
second receiver.

Repeat steps A through L using the second exciter, with
the second pair of receivers.

AN/FRC-39 LINK TESTS (FORM BRII/75)

-to-station tests interrupt normal operation of the radio set,

before proceeding with a link test procedure, notify the
Also, notify the

adjacent station, indicate which test will be performed, and have the
adjacent station proceed with preparation of equipment as directed.

158

Radio Noise and Spurious Tone Levels

1l1.2.1 Test Equipment

A,

Voltmeter, Sierra 125A

11. 2.2 Procedure

A.

At the transmitting station, remove all order wire, low
frequency, and high frequency modulation inputs to the
exciter. The pilot tone input will not be disconnected for
this test.

At the receive station, set function selector switch on the
voltmeter to SEL VM 250 cycles and line impedance switch
to 600 ohms.

Terminate the output of the receivers with a 75 ohm resistor
between J-14 of BB/OW Panel 6A6 and ground.

Connect the voltmeter across the 75 ohm terminating
resistor.

Turn the frequency control on the voltmeter so as to scan
the baseband frequencies while receiving an RF signal from
the adjacent transmitting station.
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i+ F. Record all noise signals appearing on the voltmeter which I
= § are greater than -60 dbm. Do not record the signal at
e 60 KC since this is the pilot tone frequency.
=) P 1 B
z
3
2 @ G. Reverse all test connections so that the transmitting
: 2 station now receives and repeat steps A through F.
< &
SN
a NOTE: Since the Sierra 125A voltmeter provides direct
' dbm measurements for voltages appearing across a 600
Ll ohm load, the noise indicated on the voltmeter in this test
will be 9 db lower than actual level. Therefore, add 9 db
$265 to all readings before recording.
<
l .
wd b 11.3 Radio Baseband Frequency Response
0,eg
I(!-ll- .
FEge | 11. 3.1 Test Equipment
0843
-
E‘:;;: A. Performance Monitor, Bays 1 and 2.
g ZoV-
. a
Pras 11.3.2 Procedure
Eﬁ(h.:
audz 3 . y i :
-gg%%g A. Set up equipment as shown in figure 16 transmitting station.
50,9
oWiks . .
Hgf%f%' B. Set the baseband oscillator frequency for 30 KC and adjust
ggoﬂi the output level for -20 dbm.
$<Hao
= =W
_;%E%& C. Remove the combiner interconnections from the receivers
bEzS3 that are out of service.
m-0Q0
;:—3%’:{5” D. Set up equipment as shown in figure 16 receiver station.
w
g 00<
@ o . . . ;
<olE< E. With the transmitting station sending the signal in step C,
a the receiver station should read a level of -10 dbm on the
w00k
QAEGH | ac voltmeter.
Wz02< |
T =vaw
F. While maintaining a constant input level the transmitting
station will vary the baseband oscillator frequency from 12
S to 60 KC.
-
- e
z0 gu g : g
' é;; G. The receiving station will measure and record the output
e on the ac voltmeter with respect to the 30 KC level.
<2
S et :
l o~ H. At transmitting station, remove patch cord from J21 (LF
a input) and connect it to J3 (HF input).
0 ¢ P P
g 0
'62_,§ I. Maintaining a constant input level, adjust the baseband
b oscillator frequency to 64 KC, 150 KC, 308 KC, 450 KC
W - o q. Y )
B, } and 552KC respectively.
ka3 J. Measure and record the output at the receiving station '
EE with respect to the 64 KC level.
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