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TD-3 MICROWAVE RADIO
o J68386A AND J683868 TRANSMITTER-RECEIVER BAYS
- TRANSMITTER TESTS

USING KRUSE 52011 |F/RF TEST SET

TRANSMISSION

(o This appendix describes the procedures used to measure and adjust, if necessary, the gain and amplitude
response of a TD-3 microwave radio transmitter. Procedures to check and adjust the IF carrier resupply
are also included.

This appendix provides instructions for operating the transmitter at an output power of +37 dBm for
channels carrying 1200 telephone message circuits or between +37 dBm and +38.5 dBm which is rec-
ommended for channels carrying 1500 telephone message circuits. This increase is desu'able to help off-
set the increased thermal noise inherent in 1500 circuit loading.

Section 411-400-501 should be performed prior to this appendix and the results used as a guide to
possible sources of trouble. The preliminary checks in Section 411-402-500 must be completed before
performing the tests in this appendix. The IF return loss tests in Section 411-406-502, when required
by the Equipment Test List, must be completed prior to these tests:

TN

For location of components in the transmitter section, refer to Fig. b in the main section.
Charts A through F must be performed in numerical order unless otherwise directed.

Caution 1: These tests are 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: These tests must be performed with the transmitter disconnected from the antenna system.
Refer to Section 411-402-500 for the proper procedure for termt'na ting the transmitter.

Warning: Do not open wavegmde joints in the transmitter without first removzng the IF
carrier at the transm:tter modul‘ator
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PROCEDURE
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Frequency and Output Power Checks

Remove the cable from the IF IN jack of the limiter and connect the cable to a 19A 20-dB
pad.

Prepare for test in accordahce with Exhibit 1. Connect option (X) and measure the output
power of the carrier resupply.

Requirement: ~8.0 dBm 0.2 dB
This corresponds toa power at the IF OUT Jack of —7.0 dBm 0.2 dB.

If the requirement is not met, ad]ust the 70 MC LEV control on the carrier resupply. If
the requirement still is not met replace the carner resupply with a spare unit.

Change connectxons from option (X)to option (Y) on Exhibit 1, and measure the frequency
Requirement: Between 69.996 and 70.004 MHz

If this requirement is not met, replace the carrier reéupply {&i{:h a spare ﬁnit.

Connect option (X), Exhibit 2. |

On the IF carrier resupply, note the number in the window labeled MC and perform the
following: .

(a) If the number in the window is 61, measure the power.
Requirement: —15.0 dBm +#0.5 dB

(b) If the number in the window is 63, measure the power.



lss. A, SECTION“IH-AOG—SO%PT
APPENDIX 1
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STEP

PROCEDURE

10

11

Requirement: —8.0 dBm 0.5 dB |

If the requirement is not met, adjust the 61-63 MC LEV control on the carrier resupply.
If the requirement still is not met_ replace the cafﬁér resupply with a spare unit.

Connect option (Y), Exhibit 2 and measure the frequenéy.

Requirement:

For a 61-MHz resupply: between 60.996 and 61.004 MHz.

For a 63-MHz resupply: between 62.996 and 63.004 MHz.

If the requirement is not met, replace the carrier resupply with a spare unit.

Return the carrier resupply connections to normal.

Carrier Resupply Trip and Restore Point Check
Prepare test set in accordance with Exhibit 3.

Press the CRS SW VOLTS pushbutton .on the transmitter control paneI and note the panel
meter indication.

Requirement: Within 5 units of the recorded indication

Slowly increase the 24A or 24B ATTEN until the panel meter indication drops to 0. Measure
the power.

- Requirement: —16 dBm +0.5dB

If the requirement is not met, ad;tist the 24A or 24B ATTEN for —16 dBm and adjust the
TRIP centrol clockwise until the meter indicates upscale, then counterclockwise until the
meter indicates Oétnps) ’

Slowly decrease the attenuation of the 24A or 24B ATTEN until the panel meter indicates
upscale (restores) and measures the power.

Requirement:—15.0 dBm to —13.5 dBm
If this requirement is not met, adjust the RESTORE control clockwise if the power is less

than —15.0 dBm or counterclockwise if the power is greater than —13.5 dBm Repeat Steps
10 and 11 until the requxrements are met.

Page 3
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STEP

PROCEDURE

12

13

14

15

16

If the requirements still are not met replace the carrier resupply and repeat all carrier re-
supply tests

Increase the 63A pad to 20 dB and note the power meter indication.
Remove the cable from the limiter MON jack.
Requirement: The power shall drop by at least 20 dB from that noted in Step 12

If this réquirement is not met, the trouble could be in either the carrier resupply or the
limiter; try replacing the limiter first.

Reconnect the cable to the limiter MON jack.

Note the panel meter indications for positions CRS 70 MC LEV and CRS 61-63 MC LEV.
Requirement: Between 45 and 75

If this requirement is not met, remove the carrier resupply cover on the side nearest the
power plug. Adjust R38 (70 MHz) or R21 (61-63 MHz) for an indication of 60 on the panel
meter. Replace cover.

Reconnect the cable from the limiter IF OUT jack to the carrier resupply IF IN jack.

' Depress and hold the ALM RESET switch and note that no alarm is present. Remove the

cable from the IF IN jack on the limiter and hold the ALM RESET switch depressed until
the TRMTR ALM lamp lights

Requirement: A TRMTR alarm shall occur between 40 and 60 seconds after the cable is
removed.

If this requirement is not met, adjust the DELAY ADJ control. Clockwise rotation increases
the time delay. If the requirement still is not met, replace the carrier resupply.

CHART B

OVERALL TRANSMISSION TEST

APPARATUS:

1—Kruse 52011 IF/RF Test Set

Pige 4
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STEP

PROCEDURE

Observe the CATHODE CURRENT meter on the TWT power supply.
Requirement: 40 £0.5 mA

Proceed with Step 2 even if this requirement is not met. However, observe the note associated
with Step 2.

Prepare for test in accordance with Exhibit 4. Remove the MON 2 or MON 3 detector from
the 24B directional coupler at the output of the TWT (Fig. 5 in the main section) and
measure the transmitter output power by connecting option (Y), of Exhibit 4. Adjust, if
necessary, the 31A attenuator AT3 or AT4 ahead of the TWT to meet whichever of the
following requirements for fransmitter output power is applicable.

Requirement 1: +37.0 dBm if (a) the channel is carrying 1200-message circuits, or (b) this
power is specified for the transmitter.

Requirement 2: Maximﬁm available between +37.0 dBm and +38.5 dBm if (a) the channel
is carrying 1500-message circuits, and/or (b) this power is specified for the transmitter.

Required power meter indication:
Requirement 1: +26.0 dBm +0.2 dB minus the calibrated loss of the 24B directional coupler.

Requirement 2: +27.5 dBm 0.2 dB minus the calibrated loss of the 24B directional coupler.

" Minimum required ' Required power meter indication
power meter indication ~ specified for Requirement 1

Desired power Up to 1.5 dB greater than minimum
meter indication , power meter indication

- If the applicable requirement cannot be met, perform Charts C, D, E, and F in sequence.

Note: If the requirement of Step 1 is not met, first adjust the TWT voltages in accordance
with Step 5 of Chart E to obtain 40 mA of cathode current; then check that the output
power meets the applicable requirement above.

Perform an amplitude response test in accordance with Exhibit 5, options (X) and (Y). The
test trace displays the combined amplitude response of the limiter, carrier resupply, trans-
mitter modulator, and TWT amplifier.

Requirement 1: Flat to within 0.06 dB over the +6 MHz band with the rolloff at +10
MHz nhot to exceed' 0.10dB. '

”Pa‘ges
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STEP

PROCEDURE

Requirement 2: Thefe shall be no evidence of'c‘a;rrier i'esupply switching between 60 and
80 MHz. : ,

If these requirements are not met, perform Charts C, D, E, and F in sequence. Do not be
tempted to adjust any unit in order to meet the requirements because it may be compensating
for some other trouble.

Reconnect the MON 2 or MON 3 detector and press the TRMTR OUT pushbutton.

Reguirement: The meter reading shall be the same as taat previbusly recorded on the control
panel.

If this requirement is not met, erase the previously recorded reading, record the new reading,
and perform the transmitter output alarm adjustment in Chart F, Steps 3 through 7.

If all requirements in this chart have been met, remove the IF cable from the IF IN jack of
the IF DRIVER-AMP to remove the transmitted carrier. Remove the 522A termination and
shorting plate and replace the 1322- or 1336-type filter in the transmitter output circuit.
Restore the IF cable connections to the IF DRIVER-AMP and IF limiter.

The transmitter can be placed in service.

CHART C

IF-TO-IF AMPLITUDE RESPONSE

APPARATUS:

1—Kruse 52011 IF/RF Test Set

STEP

PROCEDURE

: i’ages

Prepare for test in accordance with Exhibit 6.

Note: Somewhat different test procedures are required for checking the amplitude response
of the J68387H, L1 and L1A IF limiters. Proceed with Step 2 if the transmitter is equipped
with a J6838TH, L1 IF limiter or with Step 5 if the transmitter is equipped with a J68387H,
L1A IF limiter. (The L1 limiter is the unit furnished originally with the transmitter and is
equipped with a GAIN control. The L1A limiter is the L1 unit modified for reduced noise
figure. In the L1A limiter, the GAIN control has been removed and a plastic rivet has been
used to plug the GAIN control hole.) :
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STEP , . | pao}cebu RE
" J68B387H, L1 IF Limiter 7 |
2 " Remove the normal cbnnécﬁons from. the IF IN jack‘ofv the IF limiter and the IF QUT jack

on the IF carrier resupply. Make the option (V) and (Y) connections of Exhibit 6 and
observe the test trace on the oscilloscope. This trace represents the amplitude response of
the IF limiter and carrier resupply combination.

Requigferﬁent 1: The test trace shall coincide with the reference trace at 70 MHz and shall be
flat to within 0.05 dB between 60 and 80 MHz.

Requirement 2: There shall be no evidence of carrier resupply switching between 60 and 80
MHz. See Exhibit 6 for an example of this condition. If there is evidence of in-band switch-
ing, replace the carrier resupply.

If these requirements are met, proceed to Step 9.

If Requirement 1 is not met, adjust the GAIN, SLOPE 1, or SLOPE 2 control on the IF
limiter to bring the test trace within limits. (GAIN controls the output power and is adjusted
for trace coincidence at 70 MHz. SLOPE 1 controls the high-end slope. SLOPE 2 controls
the slope across the band.) If Requirement 1 still is not met, proceed with Step 3.

3 Establish test connections as in Exhibit 6, option (Z), and measui'e the amplitude response.
Requirement: The test and reference traces shall coincide at 70 MHz. (If not, adjust the
IF limiter GAIN control.) The test trace shall be flat to within 0.03 dB between 60 and
80 MHz.
If the requirement is met, prbceed to Step 4.

If the requirement cannot be met by adjustment of the controls as in Step 2, replace the IF
limiter with a spare and repeat Step 2.

4 Change option‘ (Z) to option (V) to determine the effect of adding the IF carrier resupply to
the circuit. Note the separation between test and reference traces at 70 MHz. Compare the
amplitude response to that obtained in Step 3.

Requirement 1: The separation of tlfaces at 70 MHz shall be less than 4 cm (0.2 dB).

Requirement 2: The amplitude response shall not differ from that of Step 3 by more than
0.02 dB between 60 and 80 MHz.

If either of these requxréments is not met, replacé the cable between the limiter IF OUT

jack and the carrier resupply IF IN jack and retest as in Step 2. If either reqmrement stillis
not met, replace the carrier resupply and repeat Step 2.
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STEP

"PROCEDURE

J68387H, L1A IF Limiter

o Remove the normal connectmns from the IF IN jack of the IF Iumter and the IF OUT jack

on the IF carrier resupply Connect options (V) and (Y) of Exhibit 6 and measure the power.
Requirement: Between —7.1 and —8.8 dBm

If this requirement is met, proceed{"to Step 6. If this requirement is not met‘, disconnect the
19D pad and measure the power at the IF OUT jack of the IF limiter.

Requirement: Between —1.0 and —2.5 dBm

If this requirement is not met, replace the limiter with a spare and repeat Step 5. If this
requirement is met, the tests indicate that the insertion loss of the 19D pad assembly
(nominally 6.0 £0.1 dB) or the IF carrier resupply (nominally less than 0.2 dB) is too
high. Using the same test set-up, measure the insertion loss of the pad assembly and the IF
carrier resupply (from the IF IN jack to the IF OUT jack). Replace the defective unit and
repeat Step 5.

Using the power meter OFFSET control, set the test trace coincident with the reference line
at 70 MHz. The test trace represents the overall amplitude response of the IF limiter, 19D
pad, and IF carrier resupply.

- Requirement 1: The test trace shall be flat to within 0.05 dB between 60 and 80 MHz.

Page 8-

Requirement 2: There shall be no evidence of carrier resupply switching betveeen 60 and 80
MHz. See Exhibit 6 for an example of this condition. If there is evidence of in-band switch-
ing, replace the carrier resupply.

If these requirements are met, proceed with 'Stepi9. if Requirement 1 is not met, adjust the
SLOPE 1 or SLOPE 2 control on the IF limiter to bring the test trace within limits at the
highest possible power. SLOPE 1 controls the high-end slope. SLOPE 2 controls the slope

facross the band. These adjustments affect the output power. The objective is to set the con-
trols for the maximum output power at which the flatness requirement can be met It is not

necessary to maintain coincidence of the test and reference traces while making these adjust-
ments, However, after adjustment, check that the output power requirement specified in
Step 5 is still being met. If Requirement 1 cannot be met while still maintaining proper

A output power, proceed to Step 1.

Connect options (Z) and (Y) of Exhibit 6. Using the TEST TRACE control set the test
trace coincident with the reference line at 70 MHz. The test trace represents the amplitude

?response of the IF lumter and 19D pad combmatlon

Requtrement The test trace shall be flat to within 0.03 dB between 60 and 80 MHz.
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STEP PROCEDURE

If this requirement is met, proceed to Step 8. If this requirement is not met, adjust the
SLOPE 1 and SLOPE 2 controls, as described in Step 6, to obtain the required flatness.
The test trace does not have to remain coincident with the reference trace. However, the
power at the IF OUT jack of the IF limiter should remain within the limits specified in
Step 5. If these requirements cannot be met, replace the IF limiter with a spare unit and
repeat Steps b and 6.

8 With the TEST TRACE control, adjust the test trace for coincidence with the reference
line at 70 MHz. Connect options (V) and (Y) of Exhibit 6 to determine the effect of adding
the IF carrier resupply to the circuit. Note the separation between the test and reference
traces at 70 MHz. Compare the amplitude response displaced by the test trace with that
obtained in Step 7.

Requirement 1: The separation of the traces at 70 MHz shall be less than 4 cm (0.2 dB).

Requirement 2: The amplitude response shall not differ from that of Step 7 by more than
0.02 dB between 60 and 80 MHz.

If either requirement is not met replace the IF carrier resupply with a spare unit and repeat
Steps 5 and 6.

IF Limiter COmbression Test

9 Using test setup in Exhibit 6, option (X), calibrate the oscilloscope for 1 dB/div sensitivity.
Reconnect option (V) and recoincide the traces with the offset control. Change the 10 dB
63 A pad to 20 dB. Observe the position of the test trace.
Requirement: 'i‘he test trace shall be within 3 cm (3 dB) of the reference trace at 70 MHz.

10 Remove the test set connections. Restore the normal connection to the limiter IF QUT
jack and the IF IN and IF OUT jacks on the carrier resupply.

CHARTD

TRANSMITTER MODULATOR ADJUSTMENT

APPARATUS:

1—Kruse 52011 IF/RF Test Set

Page 9
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STEP PROCEDURE

1 Prepare for test in accordance with Exhibit 4.

The adjustment procedure for main and repeater station bays 1s the same; however the
filter, isolator, and attenuator designations are different. (See Fig. 5 in the main section.)

2 Disconnect and remove isolator A7 (mam) or A6 (repeater) and the flexible waveguide
connected to tuner Z2. (See Fig. 5 in the main section.)

Note: Cover Z2 to prevent foreign objects from entering.

3 Attach a 24 A transducer to the output for attenuator AT4 (main) or AT3 (repeater) (Fig. b
in the main section.) Connect option (X) and perform Preparation for Test Steps 3 and 4in
Exhibit 4.

4 On the transmitter control panel, record (in pencil in the space provided) the meter indica-
tions obtained for the TRMTR MOD 1 and TRMTR MOD 2 pushbuttons.

Requirement: Between 0 and 35. If greater than 35, refer to Section 411406-5C3.
5 Adjust AT4 (main) or AT3 (repeater) for a power meter indication of —3.5 dBm when using
Requirement 1 or —2.0 dBm when using Requirement 2 in Step 2 of Chart B.
If this condition is not met, refer to Section 411-406-503.
Transmitter Modulator Amplitude Response
6 Prepare for the test in accordance with Exhibit 4.
T Connect option (Y), Exhibit 4. Measure the amplitude response displayed by the test trace.

This is the combined amplitude response of the limiter, carrier resupply, and transmitter
modulator.

Requirement: Flat within 0.05 dB over +10 MHz about the RF channel center frequency
with irregularities being less than 0.02 dB over +6 MHz. The objective here is to obtain the
same amplitude response as seen at the output of the carrier resupply, Step 2, Chart C.

If the requirement is not met, adjust the HIGH SLOPE, LOW SLOPE, and GAIN controls
on the IF driver amplifier. It may be necessary to adjust AT4 (main) or AT3 (repeater) to
maintain coincidence of the traces. If the requirement still is not met, refer to Section
411-406-503. ’

Note: For channels 3 and 9 (early production), 1, 2, 7, and 8, the left half of the oscillo-
scope trace represents frequencies above the RF channel center frequency. For channels 3
and 9 (late production), 4, 5, 6, 10, 11, and 12, the left half of oscilloscope trace represents
frequencies below the RF channel center frequency. The early and late production channel
3 and 9 bays.can be. determined from the-microwave generator frequencies in Section 411-
402-500.

Remove the transducer connected to AT4 or AT3 and reconnect the isolator and flexible
waveguide.

Page 10
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TWT AMPLIFIER ADJUSTMENT

APPARATUS:

1—Kruse 52011 IF/RF Test Set

STEP PROCEDURE

Note 1: The TWT should have been on for at least 30 minutes in order that it be at normal
operating temperature before performing any test in this chart. '

Note 2: Fig. 4 of the main section is a flow diagram for routine testing of the TWT amplifier.

1 Press the TRMTR OUT pushbutton and, if necessary, adjust the 31A attenuator AT3 or AT4
(Fig. 5 in the main section) ahead of the TWT to obtain the recorded meter indication. If
the recorded meter indication cannot be obtained, proceed with Step 4.

2 Read the CATHODE CURRENT meter on the TWT power supply.
Requirement: 40 0.5 mA
If the';equirement is not met, proceed with Step 4.

3 Make an aniplitude fespo'nse test in accordance with Exhibit 4, options (X) and (Y). The test
trace displays the combined amplitude response of the limiter, carrier resupply, transmitter
modulator, and TWT amplifier.

Requirement: Flat to within 0.06 dB over the £6 MHz band and the rolloff shall not exceed
0.09 dB at the 10 MHz points.

The objective here is that the TWT shall be flat to within 0.02 dB over the 6 MHz band.
Since the output of the transmitter modulator was flat to within 0.03 dB, the combination
of transmitter modulator and TWT should at least be flat to 0.05 dB. The ideal characteristic

at this point would be the same response as was obtained at the output of the transmitter
modulator.

If this requirement is met, proceed with Step 9. If the requirement is not met, proceed with
Step 4. _ o

4 Connect option (Y) in Exhibit 4. Connect option (Z) and adjust input tuner Z2 and output
tuner Z3 (Fig. b in main section) for maximum power. output.

5 Adjust the HELIX ADJ control on the inverter and heater regulator unit for maximum power

output, while simultaneously adjusting the ANODE VOLTAGE ADJ control to keep the
CATHODE CURRENT meter at 40 mA.

Page 11
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STEP

PROCEDURE

Note: For some tubes, the ANODE VOLTAGE ADJ control may run out of range against
the counterclockwise stop during this adjustment. In these cases, it is recommended that
the ANODE VOLTAGE ADJ control be left in the maximum counterclockwise position and
the HELIX ADJ control be used to obtain a CATHODE CURRENT meter reading of 40 mA.
This may not result in peak power output from the tube but will give the maximum power
available under these conditions.

If the conditions of this step are not met, refer to Section 411-406-504 for TWT power
supply test information. A check of the TWT power supply will permit determining whether
the power supply or the TWT amplifier is at fault.

Adjust attenuator AT4 (main) or AT3 (repeater) to obtain (+26 —L) dBm when using
+37 dBm output power or (+27.5 — L) dBm when using +38.5 dBm output power. L is the
calibrated loss of DC3.

If the required power output cannot be obtained with the attenuator at minimum and the
requirements of Chart D have been met, either the TWT amplifier gain is too low or the
power supply is at fault. Refer to Section 411-406-504 for TWT power supply test informa-
tion and for the TWT amplifier replacement procedure.

Note 1: If the power output cannot be reduced to this value, repeat the test in Chart D with
the following change: decrease the transmitter modulator output power as low as possible
with the GAIN control while still maintaining the required transmission flatness using the
HIGH SLOPE and LOW SLOPE controls.

Note 2: If the attenuator has to be set to minimum to obtain this power output, it may not
be possible to meet the final power output setting specified in Step 8. In some cases it may
be possible to defer the replacement of a low gain TWT by obtaining more power output
from the transmitter modulator. To do this, readjust the transmitter modulatot as in Note 1,
in this case using the GAIN control to increase the power output.

Set up for amplitude resporise) tests as shown in Exhibit 4, options (Y) and (X). Using the

TEST TRACE control, make the traces coincident at the band center. Adjust output tuner

- Z3 to flatten the test trace.

‘Page 12

Note: This adjustment will feduce the output powéx; Since the oscilloscope is calibrated for
0.05 dB per centimeter, the decrease in output power can be determined by the separation
between the test and reference traces.

Requirement 1: The output power shall not be reduced by mbré than 1 dB.

Requirement 2: The flatness requirenient of Step 3 shali be met..

If either of these requirements is not met, replace the TWT amplifier in accordance with
Section 411-406-504 and repeat the tests of this chart.
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PROCEDURE

Using AT8 (repeater) or AT4 (main), adjust the transmitter. output power to the applicable
requirement.

Requirement 1: +37.0 dBm. (Power meter indication for +37 dBm equa.l to +26.0 dBm
minus the calibrated loss of the 24B directional coupler; for +38.5 dBm +27.5 dBm mmus
the calibrated loss of the 24B directional coupler.)

Requirement 2: Maximum available between +37.0 and +38.5 dBm. (Minimum power meter
indication same as for Requmement 1; up to 1.5 dB greater whenever possible.)

stconnect optlon (X). Perform the transmitter output alarm ad]ustment in Chart F starting
with Step 3.

CHARTF -

TRANSMITTER OUTPUT ALARM ADJUSTMENT

APPARATUS:

1—Kruse 52011 IF/RF Test Set

STEP

PROCEDURE

Replace the MON 2 or MON 3 detector on the 24B directional coupler DC3 (refer to Fig. 5
in the main section). Connect option (Z) of Exhibit 4. Adjust AT3 (repeater) or AT4 (main)
to obtain the recorded meter indication for the TRMTR OUT position.

Remove the MON 2 or MON 3 detector from directional coupler DC3. Connect option (Y)
in Exhibit 4 and measure the power.

Requirement 1: For transmitters specified to operate at +37.0 dBm output, the required
power meter indication is:

+26.0 dBm +0.2 dB minus the calibrated loss of the 24B directional coupler.

Requirement 2: For transmitters specified to operate at the maximum available power
between +37.0 and +38.5 dBm, the required power meter indication is:

Minimum indication: same as indication specified for Requirement 1.

Desired indication: up to 1.5 dB greater than minimum indication.

Page 13



SECTION 411-406-501PT

APPENDIX 1
CHART F {Contd)
STEP . PROCEDURE
If the applicable requirement is met, it can be assumed that the 3 dB drop sensitivity of
the alarm circuit has not changed; proceed with Step 8. If the requirement is not met,
proceed with Step 3.

3 Adjust AT3 or AT4 to decrease the power meter indication by 3 dB. Disconnect option (Y)
and replace the MON 2 or MON 3 detector. -

4 .  Adjust the TRMTR OUT ALM SET control untii the Sensitrol just trips.

5 Disconnect the MON 2 or MON 3 detector and reconnect the power méter, option (Y).
Adjust AT3 or AT4 to increase the power meter indication by 3 dB. This restores the trans-
mitter output power to normal.

6 Remove the cable connection to DC3 and replace the MON 3 or MON 2 detector. Operate
the ALARM RESET button.
Requirement: The transmitter alarm shall release.

7 Press the TRMTR OUT:- pushbutton on the transmitter control panel, record the meter indi-
cation in th‘e space provided, and remove the test set connections.

8 Remove the fransmitted carrier by disconnecting the cable from the IF IN jack of the IF
DRIVER AMP. Remove the 522A termination and shorting piate and replace the 1322- or
1336-type filter in the transmitter output circuit. :

9

Reconnect the IF cable to the IF dnver amphfier and restore the normal connections to the
IF limiter input. ;

Page 14
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F LIMITER
CARR RESUPPLY

6053 COUNTER

N

PREPARATION FOR TEST

. Allow 5 minuies for tvarim-up, and then operaie conirois on tesi sei as follows:

UNIT CONTROL POSITION
LEVEL 10 DB/V
4020 POWER METER GROUNDING INT
: . OFFSET MID-SCALE
. ATTENUATOR x1
COUNTER RESOLUTION 1K
. EXT/INT {(REAR} INT

. Connect power meter head to CAL OUT jack. Depress DBM CAL key and

adjust its control for +10.00 dBm reading. Depress ZERQ key and adjust its
control for 00.00 + .01 reading. Depress DBM 75 OHM key.

) IF Limiter-Carrier Resupply

Exhibit 1

19 IF
PAD —>>—in
tF OUT
20 dB J\
I
S8IA | £y
xt -
7 v
IN
v
J

APPENDIX 1
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SECTION 411-406.501PT .

APPENDIX 1
KRUSE 52011
\F/RF TEST SET
50071
129 REMOTE . RF OUT
' 1206 ~

Page 16

LEVELER :-
: REMOTE
7000 :

S000A SWEEPER

REMOTE IN
SEMOTE
INPUT 4
70007010 M1 CRT IF LIMITER
CARR RESUP
10 dB/V :
: 2048 573
POWER ; 19A IF 3 4w 1
4020 POWER METER HEAD AR >> N out << FLT )
G
50/75 ea7al| 'F
g119 OHM FLT
"1 ADAPTER *
\ REMOTE IN .
N, L P2EB j\
30d8 > CABLE
GAIN x
OuUT{, P2ED , g
< <
EXT AMP ‘
POWER v
1206 IF PANEL
A, P2EB
Y
6053 COUNTER
PREPARATION FOR.TEST
. Allow 5§ p, then o is on the test set as follows:
UNIT CONTROL POSITION
LEVEL 10 DB/V
4020 POWER METER GROUNDING INT
. OFFSEY MID-SCALE
ATTENUATOR X1
COUNTER RESOLUTION K
EXT/INT {REAR) INT

. Connect power meter head to CAL OUT jack. Depress DBM CAL key and

adjust its contral for +10.00 dBm reading. Depress ZERO key and adjust its

.control for 80.00 £ .01 reading. Depress DBM 75 OHM key.

1F Limiter-Carrier Resupply
Output Power and Frequency Test Setup
Exhibit 2




Iss. A, SECTION 411-406-501PT

APPENDIX 1
KRUSE 52011
/RFTESTSEY  '109Bm
5007-1
REMOTE  RF OUT 63A w,) P2EB s 187A IF LIMITER
>— 508~ pro —Gase > orr ~ CARR RESUPPLY
LEVELER 10dB
REMOTE txi fﬂi’__—)H IF
>Tm CABLE N
tF OUT
MON : E9114‘1.5 l
5000A SWEEPER 4427
TERAM
3 REMOTE IN
\ 3 187A
2 ADPT >
INPUT ( 50175 24A ATTEN
{OR 248) 26A
N298
9119 oHM > out —< & EEER Ny | seurm
7000/7010 M1 CRT ADAPTER CABLE PAD
187A
LBV P2E8 >——A0PT 2
10 dB/V CABLE
X}
Ve
N POWER A, > W % 187A
HEAD
4020 POWER METER / ADAPTER ADAPTER
REMOTE IN
>—_
iN
30d8
GAIN
QuT
EXT AMP ¢
POWER
1206 IF PANEL
6053 COUNTER
PREPARATION FOR YEST
1. Aliow 5 minutes warm-up, then operate controis on the test set as follows:
UNIT CONTROL POSITION UNIT CONTROL POSITION
F-1 START 55 MHz LEVEL 10 DB/V
MARKER 1 51 MHz 4020 POWER METER GROUNDING INT
MARKER 2-Fc 70 MHz - OFFSET MiD-SCALE
MARKER 3 78 MHz ATTENUATOR Xt
F-2STOP 85 MH2 COUNTER RESOLUTION 1K
VERNIER MAX CCwW EXT/INT (REAR]} INT
RF LEVEL CCwW
5000A SWEEPER TkAz OFF 2. Connect power meter head to CAL OUT jack. Depress DBM CAL key and
WITH 50007-1 LEVELER INT adjust its control for +10.00 dBm reading. Depress ZERO key and adjust its
IF PLUG-IN RETRACE ON control for 00.00 £ .01 reading. Depress DBM 75 OHM key.
’F:‘g%l.éﬁ-THIG-UNE g\slcun 3. Establish option {X) and adjust sweeper RF LEVEL control for O dBm power
Fc: oF VERNIER MAX CW meter reading.
SWEEP SECONDS 0t 4. Set 24A or 24B ATTEN for minimum attenuation {fully counterclockwise).
SWEEP SECONDS VERNIER MAX CW
EXT/INT L SWEEP {(REAR!} INT'L

IF Limiter-Carrier Resupply
Trip and Restore Point Test Setup

Exhibit 3
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SECTION 411-406:501PT -

APPENDIX 1
TD-3 RADIO BAY
KRUSE 52011 F AT4 T
IF/RF TEST SET {y} N
Z 63A v N IF MAIN STA C
5007-1 A} PAD N 21> LIMITER AT3
REMOTE RF OUT , 63A RPTR STA
1206 pap < 748
LEVELER 10dB f \
REMOTE X ;\
7000
_tiog< ¢ 9114-1.5
24A D
- TRANSDUCER
5000A SWEEPER . {:>
REMOTE N g
>— K5-19986, L1 CABLE <A
4 ; 7‘\,
zi
INFUT(
50/75 DiR
OHM 9119 CPLR
7000/7010 M1 CRT ADAPTER oes
10 dB/V : ix)
N {(YNZ} J
N POWER E - 187A ADAPTER
7 HEAD
4020 POWER METER
REMOTE IN
poiiiil -
IN
30dB
GAIN
QUT,
€XT AMP :
POWER
1206 iF PANEL
6053 COUNTER
PREPARATION FOR TEST 2. Connect power meter head to CAL OUT jack. Depress DBM CAL key and
adjust its controt for +10.00 dBm reading. Depress ZERQO key and adjust its
1. Allow b minutes warm-up, then operate controls on the test set as follows: control for 00.00 + .01 reading. Depress DBM 75 OHM key.
UNIT CONTROL POSITION 3. Establish option (X} and adjust sweeper RF LEVEL control for 0 dBm power
F-1 START 55 MHz meter reading.
MARKER 1 60 MHz 4. Connect option (Y} and depress 50 OHM key.
MARKER 2-Fc 70 MHz
ggg’?gﬁ . gg 33: OSCILLOSCOPE CALIBRATION
VERNIER MAX CCw . Set scope contrais:
RF LEVEL ceow
532&_‘:4 SW&E?EF‘ TRz SEF CONTROL POSITION
\F PLSL?G-I!\; LEVELER INT OFFSET MID-SCALE {DO NOT READJUST)
RETRACE ON GAIN X1
RECUR-TRIG-LINE RECUR POLARITY +UP
MODE cw BW 30 KHz
Fc + AF VERNIER MAX CW INPUT DC
SWEEP SECONDS .01 DB/DiV AT 10 DB/V .05 DB/DIV - & MV/DIV
SWEEP SECONDS VERNIER MAX CW VARIABLE (RED} MAX CW DETENT
EXT/INT' L SWEEP (REAR} INT'L - —
LEVEL 10 DB/V 2. Adjust sweeper MODE contro! to WIDE F1-F2 position.
4020 POWER METER GROUNDING INT . Adjust power meter OF FSET control to position trace on center of oscilloscope.
OFFSET MID-SCALE
ATTENUATOR X1 4. Adiust HORIZONTAL POS and GAIN controis to position trace ends at each
COUNTER RESOLUTION 1K extreme of horizontal scale. The horizontal scale calibration is 3 MHz/div with
EXT/INT (REAR) INT markers at 60, 70, and 80 MHz.
‘ 5. Switch vertical sensitivity contro! on scope to .05 dB/div - 5 mV/div. {This
calibrates scope for 0.05 dB/div.)
Exhibit 4
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9129
>

9128

Iss. A, SECTION 411-406-501PT

APPENDIX 1
IF
LM
CARR TRMTR -
KRUSE 52011 +8.dBm +3dBm -7 dém RESUF MOD
1F/RF TEST SET "
5007-1 4 H
REMOTE  RFOUT Ei 83 L ¢ g -P2EBE' 63A
> 1206 — PAD N PAD —t
LEVELER sa8 ) 1048
REMOTE < o :
> 7000 [
MON 911415
MON ¢ | (B
‘ FL?2
5000A SWEEPER B
1
> REMOTE N i 29A i
i
4+
INPUT | (911405 T
/
50/75 ;
7600/7010 M1 CRT 21191 oMM
ADAPTER
10 dB/V
— %) 7
N | Power =)
” HEAD > _-i
4020 POWER METER v !
| 4020 POWER METER | .
: REMOTE IN om CPLR ch
IN %
vl Ks-19986, L1 | y
GAIN CABLE
ouT Y H——l
+ 248 1048’ o=
RF PAD
EXT AMP
_ POWER +.1dB 1'5523::
1208 iF PANEL st 0
—|— | e
o ’ =2
6053 CQUNTER 98
-i5MHz -9 [ +8 +15MHz

TYPICAL OVERALL RESPONSE TRACE

PREPARATION FOR TEST 2. Connect power meter head to CAL OUT jack. Depress DBM CAL key and
) . e s . adjust its control for +10.00 dBm reading. Depress ZERQ key and adjust its
1. Allow 5 minutes warm-up,. then operate controls on the test set as follows: g:ont;ol for 00.00 = .01 reading. Depress DBM 76 OHM key.
UNIT CONTROL POSITION 3. Establish option X and adjust sweeper RF LEVEL control for +3 dBm pawer
F-1 START 55 MHz " meter reading.
MARKER 1 61 MHz ’ .
"MARKER 2-Fc 70 MHz ) OSCILLOSCOPE CALIBRATION
MARKER 3 79 MHz =
F-2 STOP 85 MHz 1. Set scope controls: ’
VERNIER i. MAX CCW CONTROL . POSITION
. RF LEVEL +8dBm - -
o peePER 1 kHz “OFF OFFSET MID-SCALE (DO NOT READJUST)
WiTH 50007-1 LEVELER INT GAIN X1
IF PLUG-IN RETRACE OGN, POLARITY +UP
. RECUR-TRIG-LINE RECUR_ ~ a .30 KHZ
MODE , oW INPUT DC
Fc+ AF VERNIER - MAX CW DB/DIV AT 10 DB/V 05 DB/DIV - 5 MV/DiV
SWEEP SECONDS .01 VARIABLE (RED) MAX CW DETENT
SWEEP SECONDS VERNIER | MAXOW o - .
EXT/INT'L SWEEP {REAR) INT'L 2. -Adjust sweeper MODE cont@l to WIDE F1-F2 position.
LEVEL 10 DBIV‘ 3. Adjust power meter OFFSET control to position trace on center of oscilloscope.
4020 POWER METER | GROUNDING NT x 4. Adjust HORIZONTAL POS and GAIN controls to position trace ends at each
OFFSET - MID-SCALE extremé of horizontal scale. The horizontal scale calibration is 3 MHz/div with
ATTENUATOR X1 markers at 61, 70, and 79 MHz
COUNTER RESOLUTION K
E EXT/NT (REAR) INT . 5. Switch vertical sensitivity control on scope to .05 dB/div ~ & mV/div. (This

calibrates scope for 0.05 dB/div.}

O\rgral'I"Transmitter
IF o RF Test Setup
Exhibit b
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T SEETION W (906584 pT 2!
T OAPPENDIX 1

KRUSES2011  ~ +8 dBm

\R/RE TEST SET ) ) )
5007-1 - B v
9129 REMOTE RFOUT, |, 63A . i
/—> bant AN pap < i TN A . . E A TnF
120 . . R R S : ) N
©  LEVELER 5dB < ~ - ST . MON
9128 REMOTE v 63A T a . oyt IF
—o00 x) pAD | 10CB —> ‘ > LmiTer
’ MON 911415
] SN ( | | v
v 2 out
NN\
: 4 iF —
S000A SWEEPER N
P 18D
4R Li LA
-REMOTE IN : LMITER | - LIMITER LmTer | PAD
Lt LIMITER] IF
- ‘J\OUT ) (_J
I iF
INP! 811405 .
INPUTC v ! T R : N
‘ o ! ;:g Lmia#'sn k M IF
7000/7010 M1 CRY g11e!  oOHm i pars ™
: ADAPTER ~——>)——— CARRIER
; RESUPPLY
10 dB/V ; . IF
— out
S /\(X) -
POWER
vy HEAD >
4020 POWER METER )
REMOTE IN
3 [>-Rever
iN
30d8 . +.2dB
GAIN
QUT - +.1dB }
EXT AMP ; o N
TAMPL F_/ o . : ' ————1EsT
POWER - : TRACE
. -.taB ; S
T 61-MHZ = ~
1 E : .
1206 IF PANEL 4 [ 10 -2 MARKER— | | ! 3 \?Q-MHZ
— - = N MARKER
SISMHz -8 T 0 - . 49 < +15MH:z Mzﬁ;:::g v
6053 COUNTER TYPICAL OVERALL RESPONSE TRACE :
TROUELE CONDITION SHOWING
IN-BAND SWITCHING DUE TO
CARRIER RESUPPLY REF TRACE
PREPARATION FOR TEST ) 2. Connect power metgr heagﬁ to CAL OUT jack. Depress DBM CAL key and
. . s 5 ° o . adjust its controi for +10.00 dBm reading. Depress ZERO key and ed;ust its
1; Atlow B minutes warm-up, then operate controls 'oq the test sef as follows:  consrol for 00.00 £ .01 resding, Depress DEM 75 OHM key.
UNIT ¢ : EONTROL POSITION 3. vEstgalxsb option {X}and ad;ust sweeper RF LEVEL control for +3 dBm power
ol F-1 START o 55 Mtz . meter readmg }
MARKER 1 51 MHe" ; oL
MARKER 2-Fc 70 MHz T . y -
~TMARKER 3. ;:’ TG MAzZ . R ) OSCA 1LLOSCOPE. A IBRATION
- F2stoP i 85 MHz - 1. Set scope controls: |
HELEve A [ conTRoL T _posmion
B SO000A SWEEBER . RF LEVEL - : 8 dBm : | ==
WITH 50007-1 1 kHz , | OFF - OFESET . : : Mm-scm.e (DO NOT READJUST)
'FYPLUG‘QN LEVELER - m‘T .. GAIN x‘«
E RETRACE . ON . . POLARITY.. +UP
RECUR-TRIG-LINE____ [ TRESUR T &wW : @an
. MODE Cw: INPUT _.. .
S Fc + AF VERNIER : NAXTN "DBIBIV AT 10.DB/V TS MVIDIV
: ‘Swsgﬁ%ecogus R o : _VARIABLEIRED) | — MAX CWDETENT
EEPSECONDS VERNIER" MAX CW
EXT/INT L SWEEP (HEAR) INT'L. . 2. VAd}ust ‘sweeper MODE conttol to WIDE E1-F2 position.
LEVEL j ’fC TD 7\{ 3. Ad;gst ?ower meter OF FSET controt to. position trace on center of oscifloscope.
4020 POWER METER g??;é‘erlNG - ‘;N!l D-SCALE 4. Adjust HORIZONTAL POS and GAIN: controls to position trace ends at. each
s - - n * , extreme of horizontal scale. The honzomal scale calibration is 3 MHz/div with
ATIENUATOR - R " merkers:at 61, 70, and 79 MHz.
COUNTER RESOLUTION .~ . | 1K e @
EXT/INT (REAR} INT 5. Switch vertical sensitivity control on scope to .06 dB/div — 5 mV/dlv {This
” i T calibratés scope for 0.05 dB/div.)
B
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