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BELL SYSTEM PRACTICES 
Pacific Tel. 

TD-3 MICROWAVE RADIO 

SECTION 411-504-505PT 
APPENDIX 1 

Issue B, July, 1974 

J68386G AND J68386H TRANSMITTER-RECEIVER BAY 

TESTS USING THE ED-50996-10 PORTABLE TEST EQUIPMENT 

NOISE .FlGURE 

'---·----------------~----------~-----~--------------1 

This appendix supplements Section 411-504-505. 

It is reissued to: 

• Add a caution to be observed when working on systems equipped with Hot Standby /S~ce 
Diversity Switching. 

• Change RF PAD value in Exhibit 2. 

If trouble has been experienced with the receiver modulator and IF preamplifier, necessitating diode 
changes, modulator, and/or preamplifier replacement, the noise figure should be measured. 

The preliminary checks in Section 411-502-500 should be completed before performing the test in 
this appendix. 

Caution 1: This test is performed on an out-of-service basis. Obtain a release from the designated 
control office and remove the channel from service as directed by local practice. 

Caution 2: When removing and replacing waveguide units, care should be exercised to prevent foreign 
matter from entering the waveguide. Handle all types of waveguide carefully in order to prevent 
damage to flange mating surfaces. When connecting waveguide units, flange mating surfaces must be 
carefully aligned and all screws must be replaced and tightened securely to prevent RF leakage. 

Caution 3: Before working on Hot Standby/Space Diversity equipped bays, consult Section 411- i7 
600-500 for forced switching procedures to be followed to remove service from the desired receiver. 
Exercise extra caution during tests since the transmitter in this bay may be carrying service. 

RECEIVER NOISE FIGURE TEST 

The noise figure test provides. a measure of the amount of noise added by receiver to the signal 
received from preceding station during normal in-service operation. 
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APPARATUS: 

l-ED-50996-10 Portable Test Arrangement. 

STEP 

1 

2 

Page2 

PROCEDURE; 

Remove 3-inch waveguide piece betw~en 1433. channel separation network and 19A (ATl) 
isolator in receiver. Connect a 24A transducer to the ATl isolator so that test signals can 
be sent into receiver. (See Fig. 1.) 

l 
REMOVE 

I 

1433 CHANNEL SEPARATION 
NETWORK 

I. .--- CONNECT 24A TRANSDUCER HERE TO 
~ SEND RF AT RCVD SIGNAL LEVEL 

19A (ATl) ISOLATOR 

,-._--TYPE 1348 
DIRECTJONAL FILTER (FL1) 

nC\..CIVCn MUUULAIUtl 

~lF PREAMPLIFIER 

IF OUT 

Preparation Of Receiver For Test 
FiJl., 1 

Prepare test set to send RF in accordance with Exhibit 1. 
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PROf;ISPURE 

Note calibrated loss of 20 dB, KS-20498, L-3 RF pad. Using stamped value on unit, adjust 
RF oscillator RF LEV control for scale reading in Table A. 

TABLE A 
SCALE READINGS 

20 dB PAD LOSS 
AT4GHzfdB) 

SCALE READING 
tdBml 

19.3 
19.4 
19.5 
19.6 
19."1 
19.8 
19.9 
20.0 
20.1 
20.2 
20.3 
20.4 
20.5 
20.6 
20.7 
20.8 

-3.7 
-3.6 
-3.5 
-3.4 
-3;3 
-3.2 
-3.1 
-3.0 
-2.9 
-2.8 
-2.7 
-2.6 
-2.5 
-2.4 
-23 
-22 

Example: lf the pad value is 19c.6 dB adjust the output 
to obtain a meter scale reading of -3.4 dB. 

'. 

Disconnect power head from 10 dB pad and connect 10 dB and 20 dB pads to directional -
coupler. Complete test setup in Exhibit 2, option (A). Make sure that all coaxial connections 
are tight. 

Operate bay AGC-MAN switch on IF main amplifier to MAN. 

Adjust EXT AMPL GAIN control on IF test panel fully clockwise. 

Operate power meter RANGE button to O dBm. 

Adjust EXT AMPL GAIN control on IF test panel for a power meter reading of O dBm. 

Connect test setup option (B), Exhibit 2. 

Adjust sweeper MARKER 2-FC control to obtain 70 MHz, ±0.5 MHz reading on counter. 

Connect option (A), Exhibit 2. 

Adjust EXT AMPL GAIN control on IF test ·panel for a power meter reading of O dBm. 

Operate sweeper PUSH ON-OFF switch to OFF. 

Remove 30 dB 63A pad between IF preamplifier and IF filter and make direct connection. 

Remove 30 dB pad between IF OUT of J68387S-l, Ll IF main amplifier and AMPL IN of 
IF test panel and make direct connection. 
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.. 

'. M~asure power. l' ' .. 

Requirement: Between -7 .6 dBm and -3.6 dBm. 

Note: If measured power is lesstYuu(:..5 dBm;press power meter range button to -5 dBm. 
The meter scale reading sh~l b~ between -2.6 dB_yi ~d 0 ~m. 

If the requirement is met, p:roceed with Step 17. If ttie requirement is not met, perform the 
following, in the sequence· given, until the requirement is met. 

(a) Verify that all waveguide units in the receiver are properly aligned and the screws 
tightened securely. • 

(b) Verify that the test apparatus is arranged properly and that the levels are correct. 

( c) Replace receiver mo~ulator diode CRl and perform the tests in accordance with 
Section 411-504-503. 

( d) Replace the receiver :modulator - IF preamplifier and retune as directed in Section 
411-504-503. 

(e) If the completion of (d) above does not result in meeting the requirement, reinstall 
the original r~eiv~ modulator - IF preamplifier and replace the IF main amplifier. 

Restore all connections to normal. 

-



TO 
OSCILLATOR 

MICROLAB 
LASON 

FILTER - ~ 11111 
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11111 .__,___""' DIRECTIONAL 
COUPLER 

NARDA 3043B-10 

TO 
CIRCUIT 
UNDER 
TEST 

HP 423A 
\.. OPT 02 

-----------------~~-----------) 

T PORiABLE TEST 
EQUIPMENT 

RF SWEEPER 

POWER METER 

RF OUT 

.LEVELER 
EXT PET 

( 840120695) 
COUPLER 

~(-84_0_1_2_07_0_3 __ _,J 

RF PAD 
10dB 

KS-20498, L2 

PWR 
HEAD 

INPUTl--(<c------'----------,:._ _____________ __,,. 

PREPARATION FOR TEST UNIT CONTROL 

1. Insert 5013..J RF plug-in unit and associated scale into sweeper. LINE 

POSITION 

ON 

2. Set controls on sweeper and power meter. 

UNIT CONTROL 

PUSH ON-OFF 
SWEEP SECONDS i 
SWEEPSEGONOS VERNIER 

SWEEPER 
RECUR TRIG LINE 
VERNIER 
MODE 
MODE VERNIER 
EXT'L/INTLSWEEP (REARl 

MARKERS 
RETRACE 

RF LEVELER 
PLUG-IN 1 KHz -

RF LEVEL 

POSITION 

ON 
.01 
CLOCKWISE 
RECUR 
() 
cw 
CALIB 
INT'L 

OFf:_ .. ····-__ 
RETRACE 
CEVELER 
OFF·-· 
FULLY COUNTffi 
CLOCKWISE 

POWER METER i~ALE ILLUM 
RANGE 

POWER HEAD %EFF 

c.£B_~C:,UE~"Y_!' (KHz! 
~D!SPLAYTl_"'1_E_ . 

~~~ ~;s;~ ~~~ 

MIDRANGE 
-&dBm 

FOR 4 GH, 
(REFER TO 
CHART ON THE 
POWER LEAD! 

10 ms 
MINIMUM 
iNT OSC 
MAX'. 
NOR. 

3. Set sweeper center frequency control MARKER 2·FC to center lrequent:y of 
receiver under test. 

Preparing Test Set to Send RF 
Exhibit 1 
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PORT ABLE TEST 
ARRANGEMENT 

RF SWE~PER 

RF 
OUT 

LEVELER 
EXT DET 

IF TEST PANEL 

EXTIF 
AMPL 

AS SHOWN IN 
FIGURE 2 

----------7 
I l 
I . . 

,l 
I ·1 
I ,-....-,-+.----~--i I 
I • DIRECTIONAL I 
I· COUPLER I 
t 

CABLE 

RF PADS 
10 dB. 20dB 

KS-19986, L1 
6" CABLE 

P~O-,Wc:-E:-R-r-,$~ 
1 
I 
I 

I 
1 
I 
l 
I 
I 
I 

---- -----7 
I 
I 
I 
I 
I 
I 

I 

POWER METER 

INPUT 

FREQUENCY 
COUNTER 
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INPUT 

10dB 20dB 
63A PADS 

~840109466 
J;ABLE 

0 

IF 
FILTER 

687A 

t89A 
~DPT 

IJ9W. 
. ADPT 

P93M432 
CABLE 

P2EB 
CABLE 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

AT1 

,, I 
RCVR I 
MOD I 

l.--------:,1 IF 

T 

.. 30dB 
63A 
PAD 

PRE-
AMP 

1' BAY 
.. ~ CABLE 

I l'!A I . 
.FLT 

I 
I 
I 
I 

r ...-----;, I 
I tFMAIN I 
I AMPL I L ____________ .J 

IF RECEIVER 

J68387S-1, L 1 
UNDER TEST 

IF MAIN AMPL 

; 1~· IF P2EB 
._,.,.___,OUT IN CABLE 

Noise Figure Reference level Test Set-up 
Exhibit 2 
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