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T™ 11-1247A
C1

TECHNICAL MANUAL

RADAR TEST SET TS—-147B/UP

TM 11-1247A }

CHaNGE No. 1

TM 11-1247A, 25 May 1956, is changed as follows:

Page 1-1, section 1. Add paragraphs 1.1 and 1.2
after paragraph 1.

1.1. Index of Publications

Refer to the latest issue of DA Pam 3104 to de-
termine whether there are new editions, changes, or
additional publications pertaining to the equipment.
DA Pam 310-4 is an index of current technical
manuals, technical bulletins, supply bulletins, lubri-
cation orders, and modification work orders which
are available through publications supply channels.
The index lists the individual parts (-10, -20, -35P,
etc.) and the latest changes to and revisions of each
equipment publication.

1.2. Forms and Records

a. Reports of Maintenance and Unsatisfactory
Equipment. Use equipment forms and records in
accordance with instructions in TM 38-750.

b. Report of Damaged or Improper Shipment.
Fill out and forward DD Form 6 (Report of Dam-
aged or Improper Shipment) as prescribed in AR
700-58 (Army), NAVSANDA Publication 378
(Navy), and AFR 714 (Air Force).

¢. Reporting of Equipment Manual Improve-
ments. The direct reporting by the individual user
of errors, omissions, and recommendations for im-
proving this manual is authorized and encouraged.
DA Form 2028 (Recommended Changes to DA
Technical Manual Parts Lists or Supply Manual
7, 8, or 9) will be used for reporting these improve-
ments. This form will be completed in triplicate
using pencil, pen, or typewriter. The original and
one copy will be forwarded direct to: Commanding
Officer, US. Army Electronics Materiel Support
Agency, ATTN: SELMS-MP, Fort Monmouth,
N.J., 07703. Onme information copy will be fur-
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nished to the individual’s immediate supervisor,
(e.g., officer, noncommissioned officer, supervisor,
ete.).

Page 4-1, section 4. Delete paragraphs 1 through
4 and table 4-1 and substitute:

1. Scope of Maintenance

The maintenance duties assigned to the operator
and second echelon repairman of Radar Test Set
TS-147B/UP are listed below together with a refer-
ence to the paragraphs covering the specific mainte-
nance functions.

a. Daily preventive maintenance checks and
services (section 4, par. 4).

b. Weekly preventive maintenance checks and
services (section 4, par. 4.1).

¢. Monthly preventive maintenance checks and
services (section 4, par. 4.2).

d. Quarterly preventive maintenance checks and
services (section 4, par. 4.3).

e. Cleaning (par. 4.4, sec. 4).

/. Touchup painting (par. 4.5, sec. 4).

2. Preventive Maintenance

Preventive maintenance is the systematic care,
servicing, and inspection of equipment to prevent
the occurrence of trouble, to reduce downtime, and
to assure that the equipment is serviceable.

a. Systematic Care. The procedures given in
paragraph 3 through 4.5, section 4 cover routine sys-
tematic care and cleaning essential to proper up-
keep and operation of the equipment.

b. Preventive Maintenance Checks and Services.
The preventive maintenance checks and services



charts (pars. 4 through 4.3, sec. 4) outline functions
to be performed at specific intervals. These checks
and services are to maintain Army electronic equip-
ment in a combat serviceable condition; that is, in
good general (physical) condition and in good oper-
ating condition. To assist operators and second
echelon repairmen in maintaining combat service-
ability, the chart indicates what to check, how to
check, and what the normal conditions are. The
references column lists the illustrations, paragraphs,
or manuals that contain detailed repair or replace-
ment procedures. If the defect cannot be remedied
by the operator, higher echelon maintenance or re-
pair is required. Records and reports of these checks
and services must be made in accordance with the
requirements set forth in TM 38-750.

3. Preventive Maintenance Checks and
Services Periods

Preventive maintenance checks and services of
the equipment are required daily, weekly, monthly,
and quarterly.

a. Paragraph 4, section 4, specifies the checks and
services that must be accomplished daily (or at
least once each week if the equipment is maintained
in standby condition).

b. Paragraphs 4.1, 4.2, and 4.3, section 4, specify
additional checks and services that must be per-
formed on a weekly, monthly, and quarterly basis,
respectively.

4. Daily Preventive Maintenance Checks and Services Chart

Be(“xenoe
0. 1tem Procedure References
1 Completeness ............ See that the equipment is complete................... Sig 7 & 8 for T8-147/UP.
2 Exterior surfaces ......... Clean the exterior surfaces, including the panel and | Par. 44, sec 4.
meter glasses. Check all meter glasses and indicator
lenses for cracks.
3 Connectors ............... Check the tightness of all connectors..................
4 Controls and indicators. ...| While making the operating checks (sequence No. 5),
observe that the mechanical action of each knob,
dial, and switch is smooth and free of external or
internal binding, and that there is no excessive loose-
ness. Also, check the meter for sticking or bent
pointer.
5 Operation ................ Operate the equipment according to section 3, para-
graph 3.
4.1. Weekly Preventive Maintenance Checks and Services Chart
Be&um
0. Item Proocedure References
1 Cables .......c.coe0nenenn Inspect cords and cables for chafed, cracked, or frayed
insulation. Replace connectors that are broken,
arced, stripped, or worn excessively.
2 Handles and latches....... Inspect handles, latches, and hinges for looseness. Re-
place or tighten as necessary.
3 Metal surfaces ........... Inspect exposed metal surfaces for rust and corrosion. | Par. 4.5, sec 4.
Clean and touchup paint as required.
4.2. Monthly Preventive Maintenance Checks and Services Chart
So&u:lee Item Proocedure References
1 Pluckout items ........... Inspect seating of pluckout items. Make certain that
tube clamps grip tube bases tightly.
2 Connectors ............... Inspect connectors for snug fit and good contact.......
2 TAGO 0088-A



s«hm
0. Item Procedure References
3 Transformer terminals ....| Inspect the terminals on the power transformer. All
nuts must be tight. There should be no evidence of
dirt or corroeion.
4 Terminal blocks .......... Inspect terminal blocks for loose connections and
cracked or broken insulation.
5 Resistors and capacitors. ..| Inspect the resistors and capacitors for cracks, blister-
ing, or other detrimental defects.
(] Rf plumbing ............. Inspect for cleanliness and tightness of mounts and | Fig. 2-3.
waveguides.
7 Gaskets .................. Inspect gaskets for cracks, chipping, and excessive
wear.
8 Interior .................. Clean interior of chaseis and cabinet..................
4.3. Quarterly Preventive Maintenance Checks and Services Chart
B-&m
0. Item Proocedure References
1 Publications .............. See that all publications are complete, serviceable, and | DA Pam 310-4.

current.

------------

must be scheduled.

...............

Check DA Pam 3104 to determine if new applicable
MWO's have been published. All URGENT MWO’s
must be applied immediately. All NORMAL MWO'’s

Check all spare parts (operator and organisational)
for general condition and method of storage. There
should be no evidence of overstock, and all shortages
must be on valid requisitions.

TM 38-750 and DA Pam
310-4.

Sig 7 & 8 for TS-147/UP.

4.4. Cleaning

Inspect the exterior of the equipment. The ex-
terior surfaces should be clean, and free of dust,
grease, and fungus.

a. Remove dust and loose dirt with a clean soft
cloth.

Warning: Cleaning compound is flammable
and its fumes are toxic. Provide adequate ven-
tilation. Do not use near a flame.

b. Remove grease, fungus, and ground-in dirt
from the cases; use a cloth dampened (not wet)
with Cleaning Compound (Federal Stock No. 7930
395-9542). After cleaning, wipe dry with a cloth.

¢. Remove dust or dirt from plugs and jacks with
a brush.

Caution: Do not press on the meter face
(glass) when cleaning; the meter may become
damaged.

d. Clean the front panels, meters, and control
knobs; use a soft clean cloth. If necessary, dampen
the cloth with water; mild soap may be used for more
effective cleaning. Wipe dry with a cloth.

4.5. Touchup Painting Instructions

Remove rust and corrosion from metal surfaces
by lightly sanding them with fine sandpaper. Brush
two thin coats of paint on the bare metal to pro-
tect it from further corrosion. Refer to the appli-
cable cleaning and refinishing practices specified in
T™M 9-213.

Page 4-25. Add the following appendix after Section 4.

APPENDIX

REFERENCES
Following is a list of publications available to the user of Radar Test Set TS-147B/UP:
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DA Pam 3104 Index of Technical Manuals,
Technical Bulletins, Supply
Bulletins, Lubrication Orders,
and Modification Work Or-
ders.

Page 5-1. Delete section 5.

™™ 9-213

TM 38-750

Use.
The Army Equipment Record
System and Procedures.

Painting Instructions for Field '

TAGO 0083-A ‘
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By Order of the Secretary of the Army:

Official:
J. C. LAMBERT,

Major General, United States Army,
The Adjutant General.

Distribution:
Active Army:

DASA (8)

USASA (2)

CNGB (1)

CofEngrs (1)

TSG (1)

C8ig0 (1)

CofT (1)

CofSptS (1)

USACDA (1)

USCONARC (5)

USAMC (5)

ARADCOM (2)

ARADCOM Rgn (2)

0S Maj Comd (3)

0OS Base Comd (2)

LOGCOMD (2)

USAECOM (5)

USAMICOM (4)

USASCC (4)

MDW (1)

Armies (2)

Corps (2)

USA Corps (3)

USATC AD (2)

USATC Engr (2)

USATC Inf (2)

USATC Armor (2)

USATC (5)

Instls (2) except
Fort Monmouth (65)

Sve Colleges (2)

Br Svc 8ch (2)

GENDEP (08) (2)

Sig S8ec, GENDEP (08) (5)

8ig Dep (08) (12)

Army Dep (2) except
Fort Worth Army Dep (8)
Lexington Army Dep (13)
Sacramento Army Dep (28)
Tobyhanna Army Dep (12)

AAF (CONUB) (2)

USACECDA (1)

USA Elct Rsch & Dev Actv (13)
White S8ands

USA Elct Rach & Dev Actv (2)
Fort Huachuca

POE (1)

Trans Tml Comd (1)

TAGO 6085-A

Army Tml (1)
USAOSA (1)
AMS (1)
WRAMC (1)
AFIP (1)

EARLE G. WHEELER,
General, United States Army,
Chief of Staff.

Army Pictorial Cen (2)

USA Mob Spt Cen (1)

USA Elct Mat Agcy (12)

Chicago Proc Dist (1)

USARCARIB 8ig Agey (1)

Sig Fild Maint Shops (3)

Units organised under following TOE:
(2 copies each)

1-7

1-17
1-37
1-55



29-105 39-52

29-109 55-157
37 57
37-100 57-100
39-51

NG: State AG (3) ; units—same as active Army except allowance is one copy for each unit.
USAR: None.

For explanation of abbreviations used, see AR 320-50.
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Changes in force: C 1 and C 2

CHANGE
No. 2 }

T™ 11-1247A
C2

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D. C., 15 August 1968

RADAR TEST SET TS-147B/UP

TM 11-1247A, 25 May 1956, is changed as follows:

Note. The parenthetical reference to previous changes
(example: “page 1 of C1”) indicates that pertinent ma-
terial was published in that change.

Page 1-1, paragraphs 1.1 and 1.2 (page 1
of C 1). Delete paragraphs 1.1 and 1.2 and
substitute:

1.1 Indexes of Publications

a. DA Pam 310-4. Refer to the latest
issue of DA Pam 310-4 to determine wheth-
er there are new editions, changes, or addi-
tional publications pertaining to the equip-
ment.

b. DA Pam 310-7. Refer to DAPam 310-
7 to determine whether there are modifica-
tion work orders (MWQ's) pertaining to the
equipment.

1.2 Forms and Records

a. Reports of Maintenance and Unsatis-
factory Equipment. Use equipment forms
and records in accordance with instructions
given in TM 38-750.

b. Reportof Packaging and Handling De-
ficiencies. Fill out and forward DD Form 6

(Report of Packaging and Handling Deficien-
cies) as prescribed in AR 700-58 (Army),
NAVSUP Publication 378 (Navy), AFR 71-4
(Air Force), and MCO P4610-5 (Marine
Corps).

c. Discrepancy in Shipment Report (DIS-
REP) (SF 361). Fill out and forward Dis-
crepancy in Shipment Report (DISREP) (SF
361) as prescribed in AR 55-38 (Army),
NAVSUP Publication 459 (Navy), AFM 75-
34 (Air Force), and MCO P4610.19 (Marine
Corps).

d. Report of Equipment Manual Improve-
ments. Report of errors, omissions, and
recommendations for improving this manual
by the individual user is encouraged. Re-
ports should be submitted onDA Form 2028
(Recommended Changes to DA Publica-
tions) and forwarded direct to Commanding
General, U.S. Army Electronics Command,
ATTN: AMSEL-ME-NMP-AD, Fort Mon-
mouth, N.J., 07703.

Page 4-25. After section 4 (page 40of C 1),
add:

SECTION 5

DEPOT OVERHAUL STANDARDS

1. Applicability of Depot Overhaul Stand-
ards

The tests outlined in paragraphs 4 through
10 are designed to measure the performance
capability of a repaired equipment. Equip-
ment that is to be returned to stock should
meet the standards given in these tests.

2. Applicable References

a. Repair Standards. Applicable proce-
dures of the depot performing these tests,
and the general standards for repaired elec-
tronic equipment given in TB SIG 355-1,
TB SIG 355-2, and TB SIG 355-3forma part
of the requirements for testing this equip-

1



ment.

b. Modification Work Orders. Perform
all modification work orders applicable to
this equipment before making the tests spe-
cified. DA Pam 310-7 lists all available

MWO'’s.

3. Test Facilities Required

a. The test equipment given below is re-
quired for depot testing.

Item Technical Common
manual name
)‘ Spectrum Analyzer TS-148/UP. .. TM 11-1249 Spectrum analyzer
Signal Generator SG-299/U...... T™M 11-5134-15 Square wave generator.
Wattmeter AN/URM-98 . ....... T™ 11-6625-433-15 Wattmeter

Microwave Receiver
Polarad Model R.

Transfer Oscillator CM-77 .. ... ..

----------------

Microwave receiver.

Transfer oscillator.

b. Aradio frequency (RF) attenuator net-
work is also needed to testthe TS-147B;UP.

4. General Test Requirements

The general test conditions given below
should be met.

a. Input power to the equipment should
be 115 volts of alternating current (ac),
*+10 percent, single phase, 60 cycles.

b. All tests should be performed at
normal room temperature.

c¢. The equipment should have a warmup
period of 15 minutes before the tests are
performed.

d. The TS-147B/UP ON-OFF switch
should cause the heater resistors to warm
up when the switch is set to OFF.

e. Set the TS-147B/UP FINE control to
the center of its range, and adjust the
COARSE control for a 0-decibel (referred to
1 milliwatt in 600 ohms) (dbm) setting.

. The meter should balance to zero with
the FINE-SET ZERO control. The function
switch should be set to TRAN, and the DBM
dial set to maximum attenuation.

g The PHASE control should show at
least three separate positions where the
meter pointer deflects toindicate oscillation.

_ 6. Adjustment of Test Equipment

Adjust the test equipment, before pro-
ceeding with the tests, as follows:

a. Calibrate the spectrum analyzer
against the transfer oscillator. ‘

b. Connect the spectrum analyzer to the
TS-147B/UP RF connector.

c. Place the TS-147B/UP function switch
at TEST.

d. Adjust the POWER SET control to the
SET POWER line indication on the meter.

e. Check the frequency of 8,500, 9,080,

and 9,600 megacycles (mc); the frequency
should be accurate to within =2.5 mc.

6. Triggering Tests
Perform the triggering tests as follows:

a. Set the INT FM-EXT MOD switch on
the TS-147B/UP to INT FM, and the SIG-
NAL WIDTH to minimum

b. Connect the square wave generator
output to the TS-147D/UP PULSE ANA-
LYZER jack. Set the square wave generator
output to 1,000 cycles per second (cps).

c. Vary the square wave generator power
output until the sweep is triggering as indi-
cated on the spectrum analyzer.



d. The output of the square wave gene-
rator should not be more than 0.1 volt.

e. Change the input connection to TRIG-
GER IN jack.

[. Vary the square wave generator out-
put to trigger the sweep.

& The output should not be more than 5
volts.

7. Sweep Width Test

a. Determine the TS-147B/UP center fre-
quency as indicated on the spectrum ana-
lyzer, without a signal applied to the external
trigger input.

b. Apply a 5-volt signal from the square
wave generator to the TRIGGER IN jack.

c. Vary the TS-148/UP frequency dial to
either side of center frequency.

d. The sweep width on either side of cen-
ter frequency should be at least 30mc.

8. External Modulation Test

a. Set the INT FM-EXT MOD switch to
EXT MOD.

b. Vary the MOD AMP control.

c. The modulation pattern on the spec-
trum analyzer should vary.

9. Power Output Test

a. Set the function switch to TRANS and
adjust the balance control to zero on the
meter.

b. Set the function switch to TEST, and
adjust the POWER SET control to SET
POWER line on the meter.

c. Connect the TS-147B/UP RF outputto
the power meter.

d. Adjust the TS-147B/UP DBM control
to—7 db on the power meter.

e. The DBM dial should indicate —7 dbm
+1.5.

[. Check at 8,500, 9,080, and 9,600 mc.

10. Attenuator Accuracy Test

a. Connect the RF of the square wave gen-
erator to input of microwave receiver.

b. Connect the RF attenuator networkin-
put to PREAMP of the microwave receiver
and the output of the attenuator to the IF
input of the microwave receiver.

c. Set the DBM control to+10 on the D-
BM dial to establish a reference level onthe
microwave receiver meter.

d. Vary the DBM control to+30 on the
DBM dial and note the meter reading.

e. Return the DBM control to+10 on D-
BM dial and insert 20-dbm from the RF at-
tenuator network. The microwave receiver
dial reading should be within 2 db of 130
dial setting.

" Reestablish the reference at +10 db
on the DBM dial and turn the TS-147B/UP
function switch to RECV. Note the receiver
meter indication.

& Return the function switch to TEST,
and insert 35 db from the RF attenuator
network.

h. The microwave receiver dial shouldbe
within 2 db of the reading obtained with D-
BM dial set to —45 on the TS-147B/UP.

i. Peak the microwave receiver output
dial with the TS-147B/UP set to —45 dbm.

J. Set the DBM dial to —70; note the mi-
crowave receiver output meter indication.

k. Set the DBM dial back to —45 and in-
sert 25 db from the RF attenuator network.

{. The microwave receiver output meter
should be within 2 db of the reading with
—T70 db setting of the DBM dial.

m. Check at 8,500, 9,080, and 9,600 mc.

Appendix (page 3 of C 1). Delete and sub-
stitute:



DA Pam 3104

DA Pam 310-7
TM 9-213

T™M 11-1249

TM 11-6625-433-15

TM 38750

APPENDIX A
REFERENCES : i

Index of Technical Manuals, Technical Bulletins, Supply Man-
uals (types 7, 8, and 9), Supply Bulletins, and Lubrication
Orders

U.S. Army Equipment Index of Modification Work Orders
Painting Instructions for Field Use
Radar Test Set AN/UPM-33 (Spectrum Analyzer TS-148,UP)

Organizational, DS, GS, and Depot Maintenance Manual, In-
cluding Repair Parts and Special Tool Lists: Watt-meters
AN/URM-98 and AN/;URM-98A.

Army Equipment Record Procedures



APPENDIX B

BASIC ISSUE ITEMS

Section 1.

B-1.

This appendix lists items comprising an
operable equipment and those required for
installation, operation, oroperator’s mainte-
nance for Radar Test TS-147B,UP.

Scope

B-2. Explanation of Columns

The following is a list of explanations of col-
umns in section II.

a. Source, Maintenance, and Recoverabil-
ity Codes (SMR) Column.

(1) Sourcecode (S). Theselectionsta-
tus and source for the listed item is the first
code indicated in this column. The source
codes used and their explanations are:

Code

P—  Applies to repair parts that are stockedin or sup-
plied from GSA/DSA, or Army supply system,
and authorized for use at indicated maintenance
categories.

Explanation

AH — Applies to repair parts requiring manufacture as-
sembly, or test at a level higher than that auth-
orized to replace the part.

A — Applies to assemblies that are not procured or
stocked as such but are made up oftwo or more
units, each of which carries an individual stock
number and description and is procured and
stocked and can be assembled by units at indi-
cated maintenance categories.

(2) Maintenance code (M). Thelowest
category of maintenance authorized to in-
stall the item is indicated by the second code
in the column. The maintenance category
code and its explanation is—

Code Explanation
O.......... Organizational maintenance

(3) Recoverability code (R). The re-
coverability code is the third code inthe col-
umn. It indicates whether unserviceable
items should be returned forrecovery or sal-
vage. Recoverability code and its explana-
tion is as follows:

INTRODUCTION

Note. When no code is indicated in the recover-
ability column, the part will be considered expendable.

Code
R —

Explanation

Applies to repair parts and assemblies that are
economically repairable at DSU and GSU acti-
vities and are normally furnished by supply on
an exchange basis.

b. Federal Stock Number Column. This
column indicates the Federal stock number
for the item.

¢. Description Column. This column in-
cludes the Federal item name and any addi-
tional description of the item which may be
required. A part number or other reference
number is followed by the applicable five-
digit Federal supply code for manufac-
turer’s. Usable on code column is not used.

d. Unit of Measure Column. The unit
used as a basis of measure (e.g., ea, pr,
ft, yd, etc.) is given in this column.

e. Quantity Incorporated in Unit Col-
umn. The total quantity of the itemusedin
the equipment is given in this column.

f. Quantity Furnished with Equipment
Column. This column lists the quantity of
the item supplied for initial operation of the
equipment and/or the quantities authorized
to be kept on hand by the operator for main-
tenance of the equipment.

&. Illustrations Column.

(1) Figure number (a). The numberof
the illustration on which the item is shown
is indicated in this column.

(2) Item No. or reference designation
(b). Not used.

B-3. Federal Supply Codes

This paragraph liststhe Federal supply code
with the associated manufacturer’s name.

Code Manufacturer’s name

56232.........cc0000ieeneee Sperry Gyroscope Co. Div of Sperry
Rand Corp.

81349.......cccceueeeeene. Military Specifications

B-1



SECTION 11.BASIC ISSUE ITEMS

5985-241-6701

6625-519-0621

PICK-UP ANTENNA AT-68/UP: 1
POVER SUPPLY CHASSTS

THERMISTOR ASSEMBLY MX-435/UP: 1

R sescnon 0 A N I
CO0E sTOCK oF | inc |Fumn | (a) (v)
ok Reference Number & Mfr Code L&lc:‘ﬂl s lll"’ :g"" :’f ) 'ﬂ'%!!%g
6625-256-1377| RADAR TEST SET, TS-147B/UP: (This item is nonexpendable) e 1-1
TECHNICAL MANUAL T 11-1247A: @ 1
NOTE: Requisition through pinpoint account mumber if assigned;
othervise through nearest Adjutant General facility.
For technical manuals the quantity indicates the maximm
BT R e A S
.m,mmnntityonmnd-yboredmedeothedni-um
requi! as d by the ding officer of the unit.
P-0 5935-149-353% | ADAPTER, COMNECTOR UG-273/U e 1] 1|13
P-0 5935-171-3016| ADAPTER, CONNECTOR UG-306/U e il 1]a-3
P-0 5985-264-9212| ADAPTER, CONMNECTOR UG-397/U e 1l 1|23
P-0 5985-892-0732| ADAPTER, CONMECTOR UG-Lh6A/U e 1l 1|13
AH-O-R 6625-223-5302| CABLE ASSEMBLY, RADIOFREQUENCY CG-92F/U e 1l 113
-0-R 5995-537-5617| CABLE ASSEMBLY, RADIOFREQUERCY CG-kO9F¥/U: (6 ft 1-1/2 in) « 1 113
AH-0-R 6625-502-6077| CORD €X-337/u e 1l 1|13
P-0 5960-262-3763| ELECTRON TUBE: Ob2WA; 81349 e 1l 1
P-0 5960-107-7605| ELECTRON TUBE: 2K25; 81349 e 1l 1
P-0 5960-262-1703 | ELECTRON TUBE: SRWWOA; 81349 e 1l 1
P-0 5960-116-9919 | ELECTRON TUBE: 6SHT; 81349 o 1] 1
P-0 5960-188-0883 | ELECTRON TUBE: 6SLTWGT; 81349 [ 1 1
P-0 5960-617-6097| ELECTRON TUBB: 6Y6GT; 81349 e 1l 1
P-0 5920-260-4k66 | FUSE, CARTRIDGE: FO2G2ROGA; 81349 @ 2|l s
P-0 5330-h0k-8930 | GASKET: 5227h56; 56232 e 9
P-0 6250-155-7864 | LAMP IM-32 e 2 3
P-0 5985-241-6701 | PICK-UP ANTENNA AT-68/UP e 1 1x-3
P-0 5960-284-613k | SMICONDUCTOR DEVICE, DIODE: 1N23C; 81349 e 1 2
P-0 6625-519-0621 | THERMISTOR ASSEMBLY MX-435/UP e 1 1
NO ACCESSORTES, TOOLS OR TEST EQUIPMENT ARE TO BE
ISSUED WITH THIS EQUIPMENT
THE FOLLOWING ITEMS ARE MOUNTED IN OR ON THIS EQUIPMENT
FOR STORAGE PURPOSES
COVER, CARRYING CASE
5935-149-3534 | ADAPTER, CONNECTOR UG-273/U: 1
ADAPTER, CONNECTOR UG-306/U: 1
5985-264-9212| ADAPTER, CONNECTOR UG-397/U: 1
5985-892-0732| ADAPTER, CONNECTOR UG-UL6A/U: 1
6625-223-5302| CABLE ASSEMBLY, RADIOFREQUENCY CG-92F/U: 1
5995-537-5617| CABLE ASSEMBLY, RADIOFREQUENCY CG-UOSF/U: 1
6625-502-60T7] CORD CX-337/U: 1

B-2




APPENDIX C

MAINTENANCE ALLOCATION

Sectionl. INTRODUCTION

C-1.

This appendix provides a summary of the
maintenance operations covered in the
equipment literature for Radar Test Set TS-
147B/UP. It authorizes categories of main-
tenance for specific maintenance functions
onrepairable items and components and the
tools and equipment required to perform
each function. This appendix maybe used as
an aid in planning maintenance operations.

General

C-2. Explanation of Format for Mainte-
nance Allocation Chart

a. Group Number. Not used.

b. Component Assembly Nomenclature.
This column lists the item names of compo-
nent units, assemblies, subassemblies, and
modules on which maintenance is author-
ized.

c. Maintenance Function. This column

indicates the maintenance category at which'

performance of the specific maintenance
function is authorized. Authorization to per-
form a function at any category also in-
cludes authorization to perform that function
at higher categories. The codes used repre-
sent the various maintenance categories as
follows:

Code Maintenance category
Corrrrtiirrnnteecnrre e Operator /crew
(0] Organizational Maintenance
F... Direct support maintenance
H..... General support maintenance
D Depot maintenance

d. Tools and Equipment. The numbers
appearing in this column refer to specific
tools and equipment which are identified by
these numbers in section III.

e. Remarks. Self-explanatory.

C-3. Explanation of Format for Tool and
Test Equipment Requirements

The columns in the tool and test equipment
requirements chart are as follows:

a. Tools and Equipment. The numbers
in this column coincide with the numbers
used in the tools and equipment column of
the MAC. The numbers indicate the applica-
ble tool for the maintenance function.

b. Maintenance Category. The codes in
this column indicate the maintenance cate-
gory normally allocated the facility.

c. Nomenclature. This column lists
tools, test, and maintenance equipment re-
quired to perform the maintenance func-
tions.

e. Tool Number. Not used.

C-1
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SAFETY NOTICE

The attention of officers and operating personnel is
directed to Chapter 67 of the Bureau of Ships Manual
or superseding instructions on the subject of radio-
safety precautions to be observed.

This equipment employs voltages which are danger-
ous and may be fatal if contacted by operating personnel.
Extreme caution should be exercised when working
with the equipment.

Never measure potentials in excess of 1000 volts by
means of flexible test leads or probes.

While every practicable safety precaution has been
incorporated in this equipment, the following rules
must be strictly observed:

KEEP AWAY FROM LIVE CIRCUITS:

Operating personnel must at all times observe all
safety regulations. Do not change tubes or make adjust-
ments inside equipment with high voltage supply on.
Under certain conditions dangerous potentials may exist
in circuits with power controls in the off position due

ORIGINAL

to charges retained by capacitors. To avoid casualties
always remove power and discharge and ground circuits
prior to touching them.

DON'T SERVICE OR ADJUST ALONE:

Under no circumstances should any person reach
within or enter the enclosure for the purpose of servic-
ing or adjusting the equipment without the immediate
presence or assistance of another person capable of
rendering aid.

DON'T TAMPER WITH INTERLOCKS:

Do not depend upon door switches or interlocks for
protection but always shut down motor generators or
other power equipment. Under no circumstances should
any access gate, door, or safety interlock switch be re-
moved, short-circuited, or tampered with in any way
by other than authorized maintenance personnel, nor
should reliance be placed upon the interlock switches
for removing voltages from the equipment.
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WARNING

Volugu over 300 volts shall be measured as follows:
the equipment. Ground terminals to

be measured to discharge any capacitors connected to
these terminals. (See Note (6) following.)

b. Connect meter to terminals to be measured using
a range higher than the expected voltage.

c. Withost touching meter or test leads, energize the
equipment and read the meter.

d. De-energize the equipment. Ground the terminals
connected to the meter before disconnecting meter.

Notes

(1) Make sure you are mot grounded whenever you
are adjusting equipment or using measuring equipment.

(2) In general, use one band only when servicing live
equipment.

(3) If test meter must be held or adjusted while
voltage is applied, grownd the case of the meter before
starting measurement and do not touch the live equip-
ment or personnel working on live equipment while
you are holding the meter. Some moving vane type
meters should not be grounded. These should not be
held during measurements.

(4) Do not forges that high voltages may be present
across terminals that are normally at low voltage, due
to equipment breakdown. Be careful even when meas-
uring low voltages.

(5) Do mot use test equipment knowa to be in poor
condition.

(6) High-voltage high-capacity capacitors should be
discharged with a grounding stick with approximately
10 ohms in series with the grounded line. Where neither
terminal of a capacitor is grounded, short capacitor ter-
minals to each other.

WARNING



1 Section GENERAL DESCRIPTION

‘

Figure 1=1. TS-147B/UP Radar Test Set—Complete Equipment

ORIGINAL




GENERAL DESCRIPTION

Section 1
Paragraph 1

SECTION 1
GENERAL DESCRIPTION

1. PURPOSE AND BASIC PRINCIPLES.

a. This publication is issued as a basic handbook of
operating and maintenance instructions for Radar Test
Set TS-147B/UP.

b. The Test Set (figure 1-1) is a portable microwave
signal generator dangned for testing and adjusting radar
systems and beacon equipment operating within the fre-
quency range from 8500 to 9600 megacycles per sec-
ond (mc).

¢. The Test Set provides either f-m or c-w microwave
test signals of known power level and frequency. These
signals, together with the aid of an A-type scan oscil-
loscope for observing the radar video output, can be
used in visual alignment methods for testing and adjust-
ing radar systems. The sweep of the frequency-
modulated test signal and the horizontal sweep of the
oscilloscope are triggered in synchronism with the radar
system firing cycle. The resulting pattern observed on
the A-scope represents the frequency response curve of
the receiver section of the radar system because the
synchronizd timing used causes the horizontal sweep
of the A-scope to be proportional to the frequencies
of the f-m test signals. The oscilloscope patterns, there-
fore, indicate the effects of system adjustments.

d. In this Test Set provision also has been made to
permit observation of the signal envelope of the trans-
mitting tube of the radar system for any indication of
power instability.

e. The Test Set contains a direct-reading frequency
meter and a power-level meter. These components are
used to measure both the frequency and power level
of input or output signals without teqmnng any acces-

sory equipment. The power-level meter is of the “rug-
gedued type to give satisfactory performance under all
operating conditions normally encountered in service.

1. Applications of the Test Set include measurement
of radar transmitter power and frequency; observation
of waveshape patterns of transmitting tubes; measure-
ment of radar receiver bandwidth, sensitivity and recov-
ery time; tuning of radar and beacon local oscillators;
performance tests of TR boxes, AFC systems ahd rotat-
ing joints.

& The Test Set operates principally as a microwave
signal generator, the generator consisting essentially of
a reflex-klystron oscillator and a triggered sweep gen-
erator which can modulate the frequency of the klystron
by applying a sawtooth voltage to the reflector of the
tube. The sweep can be triggered either by r-f pulses
applied to the RF receptacle or by voltage pulses applied
to the EXT MOD-TRIGGER IN receptacle of the
Test Set.

ORIGINAL
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b. Frequency-modulated pulses are produced by an
internal sawtooth sweep which can be varied to produce
frequency excursions from zero (cw) to at least 60 mc
by changing the sweep amplitude. At maximum ampli-
tude the sweep voltage covers three modes of the kly-
stron. On the A-scope, each mode covered appears as a
sharp pip. The pips can be widened into broad response
curves by decreasing the sweep ampllmde Changing
the d-c level of the sweep changes the position of the
test signals along the range axis of the A-scope. Test
signals can be seen as artificial echo returns on all
types of radar indicators.

i. Measurements of average microwave power are
made by a temperature-compensated thermistor-bridge
wattmeter and a calibrated r-f attenuator. Power is
measured in dbm (decibels relative to one milliwatt)
over a range of —42 to —85 dbm for peak levels of test
signals supplied by the set, and 47 to 430 dbm for
average levels of external power applied to the set.
These measurements are accurate within 1.5 db. The
power ranges mentioned give the levels at the RF input-
output receptacle on the Test Set; in operation, the
attenuation of any cables or coupling devices used
must be added to the stated levels.

j- Frequency measurements are made by an absorption-
type cavity frequency meter which uses the thermistor-
bridge wattmeter as a tuning indicator. The ftequency
meter, when tuned to resonance, causes sufficient mis-
macch in the waveguide to reflect part of the incident
power traveling toward the thermistor mount. There-
fore, a dip in the wattmeter indication is observed. The
range of the frequency meter is 8500 to 9600 mc, and
it is accurate to within 2.5 mc over this range. The
frequency difference between any two signals not more
than 60 mc apart can be measured to within 1.0 mc.

The frequency meter is calibrated to within 1.0 mc at
9310 mc.

TABLE 1-1. TUBE AND CRYSTAL COMPLEMENT.
Quantity and
Type Description
2 -OB2 V-R tubes (V105, V106)

1 -1N23B  (Silicon rectifier crystal (CR101)
1 -SR4-GY |Full-wave rectifier (V101)
2 —6SL7-GT |Twin triodes (V107, V108)

1 —6SH7 Pentode regulator amplifier (V103)
1 -6Y6-G  (Beam power regulator control (V102)
1 -2K25 Microwave uscillator (V104)

11
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2. DESCRIPTION OF UNITS.

a. RADAR TEST SET TS-147B/UP.—The Test Set
is enclosed by a dust cover on five sides and a removable
cover over the front panel for transit purposes (see
figure 1-2). With the cover in place over the panel,
the Test Set measures 11-27/32 inches wide by 1914
inches long by 1334 inches high. All cables and acces-
sories are stored inside the removable cover with the
exception of the spare thermistor mount which is
mounted inside the chassis. When both the removable
cover and the dust cover are removed, the Test Set can
be separated physically into two major sections (see
figure 4—4). The one section consists of the front panel
upon which are mounted the microwave assemblies and
waveguide sections. Input and output r-f signals appear
in this section of the Test Set. The other section con-
tains the electronic circuits mounted upon the main
frame and chassis assembly. The electronic circuits in-
clude the video amplifier, which receives either the
detected r-f input pulses or an externally applied trig-
ger voltage and which applies an amplified trigger to
the sawtooth sweep generator; the sweep generator,
which modulates the internal klystron oscillator; the
r-f power-level bridge, which indicates the power levels
of internally generated and externally applied signals;
and the power supply for filament, bias and plate-supply
voltages.

b. PICKUP HORN AT-68/UP (See figure 1-3).—
The pickup horn is a small, directive-antenna assembly
which can be used both for receiving external r-f energy
to be measured by the Test Set and for transmitting the
r-f test signal generated in the Test Set. The horn con-
sists of a tapered section of waveguide which is termi-

Figure 1-2. Test Set Stowed for Carrying

1-2

GENERAL DESCRIPTION

Figure 1-3. Test Set Accessories
and Operating Spares

nated by a probe coupling to a coaxial fitting. The horn
is connected by means of the output cable assembly,
CG-92A/U (8°-0”), to the receptacle marked RF on the
Test Set panel.

¢. OUTPUT CABLE ASSEMBLY CG-92A/U (8'-0”)
(See figure 1-3).—This cable is used for making the

_r-f connection to the radar system under test. Either

a directional coupler or a pickup horn is used to com-
plete the r-f connection. The cable assembly consists
of eight feet of RG-9/U cable fitted with two UG-21B/U
connectors. Conmection is made to the UG-23B/U
receptacle marked RF on the control panel. The value
for the r-f attenuation of the cable, accurate to +0.3
db at 8500, 9080 and 9600 mc, is stamped on a metal
tag which is attached to each unit. The attenuation of
the cable may change with time.

d. VIDEO CABLE ASSEMBLY CG-409B/U (6'0”)
(See figure 1-3).—This cable is used for connecting a
trigger voltage to the Test Set when it is not possible to
tnggcrthembymumoft—fpulses.'l‘heablem
bly consists of six feet of RG-58/U cable fitted with
two UG-88/U connectors. An accessory right-angle video
connector, UG-306/U, is coupled to one of the cable
fittings. The video cable connects to the receptacle
marked EXT MOD-TRIGGER IN on the control panel.

e. POWER CORD ASSEMBLY CX-337/U (6'-0”)
(See figure 1-3).—Connection of the Test Set to a
115-volt, a-c power source is made by this cord. The
assembly consists of six feet of rubber covered two-
conductor cord provided with a female and a male

ORIGINAL
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TABLE 1-2. EQUIPMENT SUPPLIED.
avAN, ARMY-MAVY DIMENSIONS (INCHES) waient
Y MANL OF Use DIsIGNATION wioth uNeTH | HmieHT e
1 TEST SET (complete) TS-147B/UP 1127, 19% 13% 3s
1 |*HORN, Pickup AT-68/UP 2y, 6% i 0.14
1 |[*CABLE ASSEMBLY, Output CG-92A/U (8'-0°) - 8fe - 1.23
1 |*CABLE ASSEMBLY, Video CG-409B/U (6'-0") — 6 & - 1.25
1 [{CONNECTOR, Right-Aagle Video | UG-306/U - - - -
1 [*CORD ASSEMBLY, Power CX-337/U (6'-0°) - 6 k. - 0.13
1 | ADAPTER, BNC to UHF UG-273/U %e 1% - -
1 | ADAPTER UG-397/U - - - -
1 ADAPTER UG—446/U - - - -
1 set [|*SPARES, Operating — _— - bt -

* Items packed in cover of Test Set carrying case, except thermistor mount which is -mcl':ed to power supply chassis.

1 Attached to Video Cable CG-409B/U (6'-0°).

fitting. The female fitting connects to the recessed plug
marked 115V AC on the control panel. The male plug
will fit a standard two-prong flush-base receptacle.

f- ADAPTER UG-273/U (See figure 1-3). — This
BNC-to-UHF adapter is used to connect video cable
CG-409B/U (6’-0”) to female UHF fittings.

g ADAPTER UG-397/U (See figure 1-3).—The
UG-397/U adapter is used to connect the type —N fitting
on the output cable to 114 in. x % in. waveguide.

b. ADAPTER UG-446/U (See figure 1-3).—This
adapter serves to connect the type-N fitting on the out-
put cable to 1 in. x 15 in. waveguide.

i. OPERATING SPARES (See figures 1-3 and 4-5).
—The following operating spares are supplied to re-
place corresponding parts in the Test Set:

(1) THERMISTOR MOUNT. — One complete
spare thermistor mount is attached inside of the Test
Set chassis (figure 4-5). Details on replacement are
contained in Section 4 paragraph 6. g. (4).

(2) FUSES.—Five two-ampere type 3AG cartridge
fuses are supplied. Two are mounted in the holders
marked SPARES on the control panel and three are
contained inside the cover.

(3) GASKETS.—Nine gaskets are provided for
replacement of those in waveguide flange joints. (See
figure 2-4).

(4) LAMPS. — Three 3.0-volt panel lamps are
included.

(5) CRYSTALS.—Two Navy-type IN23B silicon
rectifier crystals are provided to replace the crystal in
the r-f output and detector section.

j- WRENCHES.—Two Allen-type wrenches are sup-
plied to facilitate removal of knobs on the front panel.

3. REFERENCE DATA.

a. Nomenclature: Radar Test Set TS-147B/UP.

b. Contract number and date: Nobsr-57580 dated
30 June 1952.

¢. Contractor: Sperry Gyroscope Company, Great
Neck, N. Y.

d. Cognizant Naval Inspector: Resident Inspector of
Naval Materiel, Sperry.

e. Number of packages per complete equipment: one.

TABLE 1-3. SHIPPING DATA*

CONTENTS OVER-ALL DIMENSIONS
SHIPPING
80X NO. voiL wy
NAME DESIGNATION WIDTH LENGTH NEGNT
1 Radar Test Set and TS-147B/UP 1914 28 1914 6.2 65
Accessories

*® Dimensions are in cu. inches; volume in cu. ft.; weight in Ibs.
ORIGINAL
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f- Total cubical contents: Crated 6.2 cu. ft. Uncrated
1.75 cu. ft. Equipment spares are included.
g Total weight: Crated 65 Ibs. Uncrated 35 Ibs.
Equipment spares are included.
b. Frequency Meter.
(1) Range: 8500 to 9600 mc.
(2) Absolute Accuracy: +2.5 mc at 25°C aad
60% relative humidity.

(3) Relative Accuracy: *+1.0 mc for frequency
increments of less than 60 mc. (Accuracy can be greatly

TABLE 1-4. BASIC DIFFERENCES IN TS-147/UP SERIES EQUIPMENT

GENERAL DESCRIPTION

improved through use of the temperature and humidity
corrections described in Section 3, paragraph 13.)
(4) Calibration Point: 9310 +1.0 mc at 25°C
and 60%, relative humidity.
i. Power Meter.
(1) loput Signals (average power levels).
(s) Range: 47 to 430 dbm at RF receptacle.
() Accuracy: +1.5 db.
(2) Output Test Signals (peak mode power).
(«) Range: —42 to -85 dbm and -7 to 30 dbm

at RF receptacle.

CHARACTERISTIC 5147 /09 T-147A/0P 5-1478/0P 5-147C/0P 5-1470/09
Primary Power 115vAC :t.loﬁ 115vAC +10% 115vAC +109% 115vAC +10% 115vAC +10%
$0-1200 cps $0-1600 cps 50-1600 cps 5$0-1600 cps 50-1600 cps
Pulse Repetition t0 3000 pps to 3000 pps t0 4000 pps t0 3000 pps to 4000 pps
Rates (FM sweeps)
Input trigger dura- | 0.5 to 6 usec 0.5 to 6 usec 0.2 to 6 usec 0-6 usec 0.2 to 6 usec
tion requirement
RF Power Level, +7 0 +30 dbm +7 0 +30 dbm +7 0 +30 dbm +7 0 +30 dbm +7 w0 +30dbm
input +2.0db +2.0db +1.5db +2.0db +1.5db
RF Power Level, —40t0 —80 dbm —7 w0 —80 dbm —42 to 85 dbm —42 0 —83 dbm —~7t0 —85 dbm
output +2.0db t2.0db +1.5db +2.0db +1.5db
Pulse Analyzer oo oo yes no yes
Connector
Capable of being 0o oo yes oo yes
externally modu-
lated
Calibration Curves | cover cover panel cover panel
Mounted on
Thermistor Bridge | — - one disc thermistor | — Switch sdded to
Circuit eliminated change circuit for
about a 4 times in-
crease in sensitiv-
ity for measure-
ment of short
pulses
Frequency Meter — — Friction slow- - 3:1 step dowan in
motion drive in regular drive by
addition to addition of gears
regular drive
Chassis Framed across Framed across Framed across Framed across Framed across
back only top and back back and bottom top and back top and back
Operating S, 1 Thermistor Mount| Same as TS-147/UP| Same as TS-147/UP| Same as TS-147/UP| Provision for same
HIAE OPAT | 5 Fuses, 9 Gaskess a3 TS-147/UP
3 Lamps, 2 Crystals
Coarse Thermistor | rear of chassis rear of chassis front panel froat panel front panel
Adjust Control
Located on
NOTE: Some symbol designations are different for each model.
ORIGINAL
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TS 147/UP CALIBRATION SER. NO.
! 3 TEST:
§ 2 TRAN- RED
' RECV- BLACK
o - FREQUENCY:
| B = = =1 es0———
e s08
§ 3 960 — - —

45 80 35 60 65 70 775 80 85 RECV DM
10 1S 20 235 30 TRAN DBM

Figure 1-4. Typical Calibration
Chart (Sample)

(b) Accuracy: +1.5 db.

Note

Accuracy of power measurements depends
upon calibration of directional coupler and
r-f cable losses. Attenuation of cables can be
checked by the procedure described in Section
3 paragraph 9. The stated tolerances assume
use of the calibration chart mounted on the
panel of the Test Set. See figure 1-4.

j- Signal Generator.
(1) Tuning Range: 8500 mc to 9600 mc, provided
a suitable oscillator tube is used.
(2) Power Output (peak mode power).
(«) Range: —42 to -85 dbm at RF receptacle.
(b) Accuracy: +1.5 db.
(3) Frequency Modulation.
(a) Sweep Rate: Zero to 6 mc/sec. for oscillator
tubes having at least 3 mc/volt tuning range.
() Phase Range: 3 to 50 .-sec after trigger.

ORIGINAL
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(¢) Frequency Excursion of Sweep: Zero to over
60 mc. (With suitable oscillator tubes, the reflector
voltage sweep can cover three modes.)

(d) Triggers Required for Sawtooth Sweep
Generator:

1. R-f Trigger: S to 500-watts peak, pulse repe-
tition rates up to 4000, 0.2 to 6 u-sec duration, rise time
of 0.5 u-sec.

2. Video trigger: positive polarity, 10 to 50
volts peak, 0.5 y-sec time of rise from points between
10% and 90%, of peak amplitude of initial rise, flat
between 909, peak amplitude of initial rise and 909,
of peak amplitude of final decay. Amplitude of not
more than 100%, nor less than 90% of the peak ampli-
tude of the initial rise; voltage rise in final decay less
than 10% of peak amplitude; d-c level +10 volts.

k. Power Requirements.
(1) Voleage: 115 volts +109.
(2) Frequency: 50 to 1600 cycles.
(3) Power: less than 125 watts.
l. Power-Supply Voltages.

(1) Plate Supply: +300 voles, electronically regu-
lated.

(2) Reflector Supply: —210 volts, gas-tube regu-
lation.

(3) Ripple: less than 0.19, peak of d-c level.
m. Sawtooth Sweep.

(1) Amplitude: 0 to —100 volts (negative po-
larity).

(2) Max. Deviation from linearity: 109, of sweep
amplitude.

(3) Slope: 0 to 2.0 volts/y-sec (positive slope).

(4) D-c Level at Oscillator Reflector: —60 to —210
volts,

(5) Video Amplifier Gain: Approx. 500.

1-5
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Figure 2-1. TS—-147B/UP Rador Test Set—Block Diagram
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SECTION 2
THEORY OF OPERATION

1. GENERAL DESCRIPTION OF CIRCUITS.

a. A block diagram of the Test Set is shown in figure
2-1. The test signals are generated by the test oscillator
which is frequency modulated by the sawtooth voltage
from the triggered sweep generator. The sweep gen-
erator is triggered in synchronism with the firing cycle
of the radar system under test. This is accomplished
either by means of vol pulses connected to the
EXT MOD-TRIGGER IN receptacle, or by microwave
pulsed signals applied to the RF receptacle. These sig-
nals are detected and amplified by the detector crystal
and video amplifier respectively.

b. The output of the test oscillator is controlled di-
rectly by means of the Power Set attenuator and the
Test r-f cutoff control. The Power Set attenuator pro-
vides adjustment of the signal level applied to the
thermistor bridge. The Test r-f cutoff control is a wave-
guide switch which prevents transmission of r-f energy
from the oscillator branch to the other three plumbing
branches shown in figure 2-2.

¢. The output level of the test signal is measured by
the Dbm attenuator. When the Power Set attenuator
is adjusted so that the meter pointer is at SET POWER,
the DBM dial indicates directly the test-signal power
level at the RF receptacle. The step attenuator, operated
by the TEST knob, sets the range of the Dbm attenu-
ator. When the TEST knob is in RECV position the

TEST
i OSCILLATOR
1
OSCILLATOR I
BRANCH ATTENUATOR
(CRYSTaD) I a-r
L CUT -OFF
N POWER
ATT:L&EJ:TOR =1 CALIBRATED LEVEL
ATTENUATOR 7 \, |BRiOGE
P \—,
RecerTacLe /( BRIDGE
OUTPUT BRANCH - I [reque ncy |BRANCH
METER
FREQUENCY
METER BRANCH

Figure 2-2. Simplified Block Diagram
Showing Plumbing Branches

ORIGINAL

Dbm range is —42 to -85 dbm; in the TEST (dot) posi-
tion, the Dbm range is approximately -7 to —30 dbm
for dial readings of 47 to 430, but the calibration
for this range is only approximate.

d. The frequency of the test signal is measured by the
frequency meter. When the frequency-meter cavity is
tuned to the test-signal frequency, part of the test-
oscillator power traveling towards the thermistor input
is reflected and a dip in the bridge-meter reading is
produced. The incident wave reflection caused by the
resonant frequency meter also results in a decrease in
the power output of the Test Set. If the test signal is
frequency modulated and the frequency meter is tuned
within the range of the frequency sweep, some power
will be absorbed each time the frequency sweep reaches
the resonant frequency of the meter. The instantaneous
decrease in power output resulting from the absorption
will appear as a small negative pip in the frequency
response curve seen on the A-scope. See figure 3-7.

¢."In addition to operating as a signal generator, the
Test Set also measures the power and frequency of
external r-f signals applied to its RF receptacle. Power
is measured by means of the Dbm attenuator and the
thermistor-bridge wattmeter. For this measurement the
TEST knob is set to the TRAN position to close the
r-f cutoff, and to set the range of the Dbm attenuator
to 47 to 430 dbm. The Dbm attenuator is then ad-
justed to decrease the input power to the 1.0-milliwatt
level. At this point, the DBM dial indicates directly the
input power level in dbm (decibels above 1.0 milliwatt).

f- Frequency of input signals is measured by the same
means used for test signals. At resonance the frequency
meter absorbs part of the power applied to the ther-
mistor bridge. The resulting slight mismatch looking
into the thermistor mount causes reflection of some of
the incident power and a consequent dip in the bridge-
meter reading.

2. CIRCUIT ANALYSIS.
«. R-F PLUMBING COMPONENTS.
(1) GENERAL.

(a) The r-f plumbing assembly of the Test Set
(see figure 2-3) consists of the various waveguide com-
ponents which perform the microwave functions re-
quired in the operation of the instrument. Each com-
poneat is a fixed, replaceable assembly, unsuited to field
repair or maintenance. The replacement of any of the
calibrated components will require recalibration of the
Test Set. See Section 4, paragraph 7 for calibration
procedures.

(b) The plumbing comprises four branches:
namely, the input (or output) branch, the oscillator

2-1
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Figure 2-3. R-F Plumbing Arrangement

branch, the bridge branch and the frequency-meter
branch. The four branches described are designated in
figure 2-2 and will be referred to by these names in
locating components in the descriptions which follow.

(¢) The component assemblies of the r-f plumb-
ing are connected by means of a gasket-flange joint (see
figure 2—4). These joints replace the more familiar
choke-flange joints (figure 2-5) formerly used in most
microwave plumbing systems. The gasket-flange joint
consists of two flanges having a 0.003-inch-thick silver-
plated copper gasket of the same shape as the flange
faces. The joint is secured by means of four screws,
one through each corner of the mating flanges and
gasket.

(2) TUBE-MOUNT ASSEMBLY.
(See figure 2-6).

(4) The tube mount contains the test-oscillator
tube (V104) and the Power Set attenuator. The mount
consists of a single casting of the waveguide section
and shield housing in which an octal socket is mounted.
When the ascillator tube is inserted in the socket, the
output probe of the tube projects into the waveguide and
serves as an antenna to radiate r-f power in the wave-

2-2

guide. The distance from the output probe to the shorted
end of the waveguide is effectively one-quarter wave-
length so that energy radiated toward the shorted end
is reflected back in phase with the energy radiated
toward the output.

(5) The Power Set attenuator adjusts the power
transmitted to the other plumbing components from the
test oscillator tube. The attenuator consists of a rec-
tangular strip of Fiberglas coated with resistive material.

Figure 2—4. Gasket-Flange Joint
ORIGINAL
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CHOKE FLANGE
a— PLAIN FLANGE

o Ay,

2

Figure 2-5. Choke-Flange Joint

Since the electric field strength varies from maximum
at the center of the waveguide to zero at the edge,
the power dissipated by the Fiberglas strip increases as
the strip is moved towards the center of the waveguide.

(¢) The metal housing and cover enclose the
oscillator tube and provide an r-f shield for minimizing
any r-f leakage from the tube. The housing also shields
the oscillator tube from air currents which would cause
variations in frequency due to temperature changes.

(3) FREQUENCY-METER ASSEMBLY.
(See figure 2-7).

(#) The frequency-meter assembly consists of
the frequency-meter resonator and dial together with
a tee section of waveguide which contains the r-f cutoff.
The tee section connects the assembly to the three other
branches of the plumbing indicated in figure 2-2. The
r-f cutoff is a metal slide which opens and closes the
opening of the oscillator branch at the junction of the
tee.

Section
Paragraph 2 a (2) (b)
(b) The frequency meter is a cylindrical cavity
resonator, the volume of which is adjustable by means
of a plunger. The cavity is coupled to the tee section
by means of a circular iris located in the waveguide
opposite the r-f cutoff. When the length of the cavity
is adjusted to one-half the wavelength of the incident
microwave signal, the cavity resonates and presents a
low impedance at the coupling hole. As a result, some
of the transmitted power incident on the tee section
is reflected before reaching the bead thermistor thus
causing a decrease in the indicated power-level on the
thermistor-bridge meter.

(4) THERMISTOR-MOUNT- ASSEMBLY.
(See figures 2-8 amd 2-9).

(4) The thermistor mount is a section of wave-
guide which contains the bead thermistor of the power-
level bridge. This thermistor is mounted parallel to
the voltage field (E-plane) in the waveguide. A match-
ing stub and an iris are provided to match the impedance

of the section to the connecting plumbing componeats.

(b) A disc thermistor is attached to the outside
surface of the shorted end of the mount to provide
temperature compensation. This thermistor has a rela-
tively large mass and its resistance is affected principally
by the ambient temperature of the thermistor mount.
The operation of the thermistor-bridge circuit is de-
scribed under electrical circuits.

(¢) Matching resistor R201 is attached to the
thermistor mount to provide a sensitivity of the com-
bination which corresponds to the sensitivity of the
bridge circuit. This makes the thermistor-mount assem-
blies interchangeable without affecting the accuracy of
power measurements.

Figure 2-6. Tube-Mount Assembly

ORIGINAL
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Figure 2-7. Frequency-Meter Assembly

(5) DBM CALIBRATED ATTENUATOR (See
figure 2-10).—The Dbm attenuator consists of a resis-
tance-coated glass vane rigidly mounted to a pair of
sliding rods within a section of waveguide. A linear
cylindrical cam driven by the Dbm knob provides the
means for adjusting the position of the slide rods and
the attenuator vane throughout the range of the electric
field within the waveguide, from minimum at the side
to maximum at mid-guide.

(6) STEP ATTENUATOR (figure 2-11).

(#) The step attenuator is a waveguide com-
ponent similar in principle to the Dbm attenuator. It is
used in series with the Dbm attenuator to increase the

Figure 2-8. Thermistor Meunt—Front View

2-4

attenuation range of the Test Set. The step attenuator
differs from the Dbm attenuator in the type of cam
drive used to move the glass vane across the waveguide.
Instead of a linear cylindrical cam, the step attenuator
uses a disc cam with three detents. Two of the detents
position the cam follower and the attenuator vane for
minimum attenuation. The third detent sets the attenua-
tion to a higher value. The resulting action produces
two steps or levels of attenuation.

(5) The step-attenuator cam is operated by the
TEST knob. The cam is set in the minimum-level detents
when the TEST knob is set to the TRAN or TEST
(dot) positions. For these two settings the range of the

M7 HING

Figure 2-9. Thermistor Mount—Rear View
ORIGINAL
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DBM dial is +7 to 430 dbm. In the RECV pugition
the TEST knob sets the cam in the third or high-attenua-
tion detent to change the Dbm range to cover —42 to
—85 dbm.

(7) R-F OUTPUT AND DETECTOR SECTION
(figure 2-12).

(#) The output section consists of a coupling
adapter from coaxial line to rectangular waveguide
and a crystal detector. The adapter couples the RF panel
receptacle to the waveguide plumbing. The center con-
ductor of the RF receptacle projects into the waveguide
and becomes, in effect, an antenna which radiates into
the guide. The shorted end of the guide acts as a reflector
located one-quarter wavelength behind the coaxial probe.

(6) The crystal-detector portion of the output
section is another section of waveguide which is coupled
to the main section by an iris. This secondary section is
terminated by a silicon rectifier crystal capsule which
detects pulse r-f power for triggering the sweep genera-
tor. Detection of pulsed r-f signals is obtainable at the
PULSE ANALYZER receptacle on the control panel.

Section @
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b. ELECTRICAL CIRCUITS.

(1) R-F PULSE DETECTOR AND TRIGGER
AMPLIFIER CIRCUIT (figure 2-13).

(«) The r-f pulse detector and amplifier circuit
provides the means for triggering the sweep generator
from pulse r-f power applied to the RF receptacle. The
r-f pulses are detected by the crystal, CR101, in the
output coupling section and the resulting pulse voltage
is applied to the input of the trigger amplifier. The out-
put of the amplifier supplies a voltage pulse which
triggers the blocking-oscillator sweep circuit. The out-
put pulse is parallel fed through C111 to the primary
of the blocking-oscillator transformer, T102. The am-
plifier is of the three-stage resistance-coupled type con-
sisting of one and one-half 6SL7 twin triodes, V107A,
V107B and V108A. The voltage gain is approximately
500.

(b) A video trigger is applied to the EXT MOD-
TRIGGER IN panel receptacle with switch S102 on
INT-FM. (See figure 2-14.) The trigger voltage pulses
are fed through capacitor C115 directly to the grid of
V108A, the final stage of the amplifier.

(¢) External modulation (either pulse, sawtooth
or square-wave) can be applied to the EXT MOD-

Figure 2-10. DBM Calibrated Attenvator
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rigure 2—11. Siep Attenvator

Figure 2-12. p-F Output and Detector Section

THEORY OF OPERamaw

ORIGINAL



THEORY OF OPERATION

TRIGGER IN receptacle with the switch on EXT MOD
(figure 2-14.) The modulation voltage is fed through
capacitor C116 directly to the reflector electrode of the
test-oscillator tube.

(d) Waveshape patterns of pulsed signals ap-
plied to the RF receptacle of the Test Set can be
observed on a scope. In order to view the pattern, the
detected r-f pulses are fed from the PULSE ANALYZER
receptacle to the oscilloscope (see figure 3-3). Observa-
tion of waveshape will provide an indication of possible
malfunctioning of the radar transmitter, resulting from
frequency skipping, double moding or instability of
power output (see figure 3-10). The SIGNAL WIDTH
control should be set at MIN, and pulsed signals
applied to the RF receptacle should not exceed one-half
watt average power.

(2) BLOCKING OSCILLATOR SWEEP AND
TRIGGER SWITCHING CIRCUIT

(figure 2-14).

(4) The frequency-sweep circuit for the test
oscillator is a sawtooth generator of the triggered
blocking-oscillator type. The blocking oscillator consists
of one-half of a 6SL7 twin triode (V108B) and a three-
winding transformer (T102). The circuit comprises a
conventional blocking oscillator except that the grid is
biased below cutoff so that a trigger pulse must be
applied to start each cycle of oscillation. The grid bias

SECTION
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is applied to the cathode by the voltage divider R134
and R13S.

(b) The blocking oscillator generates sawtooth
pulses by discharging C114. When a trigger pulse is
applied to the transformer, T102, the grid is raised
above cutoff and oscillation starts. The plate current
which flows during the time the grid is above cutoff
causes a voltage drop across the plate resistor, R142,
and part of R137. This decreases the voltage across C114
to a value below the steady-state voltage. When the
single-cycle oscillation ceases, the plate current is zero
but a voltage drop still exists in the load resistor, R142,
due to the charging current of C114. This voltage de-
creases to zero as the capacitor, C114, charges to the
steady-state voltage. The charging curve which occurs
after the oscillation ceases is the sawtooth sweep used
to modulate the test oscillator. Choke coil L102 is
inserted to counteract the exponential decay of current
as C114 charges and thus produce a more linear sweep
voltage.

(¢) The amplitude of the sweep voltage depends
upon the steady-state voltage across the capacitor, C114.
This voltage is made adjustable from 0 to 4300V by
means of the Signal Width potentiometer, R137. As the
steady-state voltage is increased by the SIGNAL WIDTH
control, the amplitude of the sweep voltage is increased.
The limits of the control are marked CW and MIN on
the control panel. CW corresponds to zero voltage, and

WINDING
KING
\TOR
ORMER

NOTES - ALL RESISTANCES ARE IN OHMS UNLESS OTHERWISE SPECIFIED

ALL CAPACITANCES ARE IN MICROFARADS UNLESS OTHERWISE SPECIFIED
K=1,000 OHMS M =1,000,000 OHMS

Figure 2-13. R-F Puise Detector and Amplifier Circvit—Simplified Schematic
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MIN corresponds to maximum voltage. These refer-
ence marks designate the effect of the SIGNAL WIDTH
control on the oscilloscope pattern obtained during
receiver tests.

(3) TEST OSCILLATOR CIRCUIT (figure 2-15).

(#) The test oscillator tube, V104, used in the
Test Set is a type 723A/B or 2K25 reflex klystron. Both
tubes are similar except that the 2K25 covers a greater
band of frequencies.

() The reflex klystron (figure 2-16) is a
velocity-modulated microwave oscillator. It consists of
an electron gun which produces a focused electron beam
of uniform velocity, a reentrant cavity resonator tunable

-210 VoLTS
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through the range of operating frequencies, and a
reflector electrode which decelerates and returns the
electron beam towards the resonator. The electrons are
emitted from the cathode and are accelerated by the
positive potentials on the grid and the resonator. As-
suming a varying voltage on the resonator, those
electrons that arrive when it is positive will be speeded
up and those that arrive when it is negative will be
slowed down. This results in a “bunching” of elec-
trons into spaced groups as they proceed down the
tube. Arriving near the reflector, which is maintained
at a negative potential, they are repelled. If this voltage
is correctly adjusted, they will be reflected back to the
resonator — when the voltage on it is such that the
electron “bunches” are slowed down — and so deliver

Figure 2-14. Blocking-Oscillator Sweep and Trigger-Switching Circvit—
Simplified Schematic
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O-2i0 VOLTS

SAWTOOTH MODULATION
FROM BLOCKING
OSCILLATOR SWEEP
CIRCUIT

PIN 4 PROBE OUTPUT

TUBE MOUNT
WAVE GUIDE

ATTENUATOR

Figure 2-15. Test-Oscillator Circvit—
Simplified Schematic

energy to the~Tesonator. Energy is taken from the
resonator by a coaxial probe which is terminated in the
reentrant cavity by a loop. When the tube is placed in
the socket of the tube mount, the coaxial probe extends
into the tube-mount waveguide and acts as an antenna
to radiate power.

(¢) There are two methods for tuning a reflex
klystron tube. The tube can be tuned mechanically by
varying the volume of the resonator cavity and the
spacing of the resonator grids. Decreasing the distance
between the grids increases the capacitance of the reso-
nant cavity, thereby decreasing the natural frequency of
oscillation. This mechanical tuning is accomplished by
rotation of the square-headed nut mounted on the tube.
The tuning range is covered by approximately 31/ turns
of the knob, and allows a variation of approximately
plus or minus six percent about a specified frequency.

(d) The second method of tuning the oscillator
is by varying the reflector voltage. At only one value of
reflector voltage will the transit time of the electrons be
correct to enable oscillation at the natural resonant
frequency of the resonator cavity. If the reflector voleage
is varied slightly, the rate at which electron bunches
will arrive at the resonator cavity will change. The tube
will not stop oscillating immediately, but will shift
slightly in frequency to compensate for the change in
transit time. Thus, varying the reflector voltage causes

ORIGINAL
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the frequency of the oscillator to be swept over a range
of approximately 25 to 75 megacycles.

(¢) As reflector voltage is varied the tube will
oscillate in different modes, the four lowest correspond-
ing roughly to reflector voltages of —30, —75, —110
and —170 volts with respect to the cathode. The rela-
tions of power output and frequency to reflector voltage
are shown for three modes in figure 2-17. These curves
give approximate values for any tube and indicate aver-
age characteristics of the type 723A/B klystron. The
curves indicate that the power output of the tube is
greater in the modes with the more negative reflector
voltages. The range of frequency sweep within each
mode decreases with increasingly negative reflector
voltages. Between the half-power points of the —75 volt
mode, the frequency variation is approximately 60 mega-
cycles. In the —110 volt mode, the frequency range is
approximately 35 megacycles, and in the —170 volt
mode approximately 25 megacycles. Frequency data for
the —30 volt mode has not been determined accurately.

(f) Figure 2-18 shows how the frequency of
the test-oscillator tube is modulated by varying the
reflector voltage. If the sawtooth voltage is applied to
the reflector at a center value of —110 volts d-c as
shown, the frequency of the oscillator will be swept
through one or more modes and the output will be
frequency modulated. The number of modes covered
depends upon the amplitude of the sawtooth. This is

determined by the setting of the SIGNAL WIDTH
control.

(g) When it is desired to apply an external
sawtooth modulating voltage to the reflector of the
tube, the signal is introduced into the Test Set through
the EXT MOD-TRIGGER IN receptacle with S102 set
to EXT MOD. In this case the amplitude of the saw-
tooth modulation is adjusted by means of the MOD
AMP control.

(b) When the d-c level of the sawtooth is low-
ered, the sawtooth sweeps over a lower mode. Also, the
time at which the center frequency of the mode is
reached occurs later. Such a change appears as a shift
in the position of the frequency-response curve along
the range axis of the A-scope. The d-c level of the
sawtooth is adjusted by means of the PHASE control.

(4) THERMISTOR-BRIDGE CIRCUIT
(See figure 2-19).

(4) GENERAL. — The thermistor-bridge watt-
meter is a Wheatstone bridge which measures the
resistance of an r-f power-sensitive resistor called a
thermistor. The thermistor has a negative temperature
coefficient of resistance, i.e., as the temperature is in-
creased the resistance decreases. The temperature, and
therefore the resistance, of the thermistor is determined
by the temperature of its environment, by the current
flowing through it, and by absorbed r-f power. If the
current and ambient temperature conditions are properly
controlled, r-f power can be measured by measuring the
change in thermistor resistance caused by the applied
power.

2-9
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(5) BASIC BRIDGE CIRCUIT.

1. There are two types of thermistors used in
the Test Set. The bead thermistor (see figure 2-20) used
for r-f power measurement has a small mass and is
affected by the three changes mentioned in the preceding
paragraph. The disc thermistor (fignre 2-21) used in
compensating networks has a large mass. Its resistance
is relatively insensitive to the current flowing through
it and is primarily dependent upon the ambient tempera-

THEORY OF OPERATION

ture. A simplified thermistor bridge circuit is shown in
figure 2-22. The Wheatstone bridge consists of three
resistors, R115, R116, and R119, and the bead thermistor
in the thermistor mount, Z109. When the Wheatstone
bridge is balanced, no current flows in the meter. Under
this condition, the thermistor’s resistance is:

R119
resistance of thermistor — R115 ——
R116

Figure 2-16. Test-Oscillator Tube—Cutaway View

2-10
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2. In the bridge circuit of the Test Set, balance
is obtained by adjusting the FINE SET ZERO control
until the meter reads zero. At this adjustment the
bridge is balanced and no current flows through the

meter.

3. The meter is calibrated in terms of r-f
power absorbed by the thermistor bead. When one
milliwatt is applied to the thermistor mount, Z109, the
bridge is unbalanced to the SET POWER point on the
meter. The meter current at this point is 100 micro-
amperes and the meter reads 1 milliwatt of r-f power.

4. The basic thermistor-bridge circuit shown
in figure 2-22 must be modified in practice to com-
pensate for the fact that changes in the ambient tempera-
ture of the bead thermistor make it necessary to readjust
the FINE SET ZERO control before every measurement.
The method employed to compensate for this effect is

outlined in the following paragraph.

(¢) ZERO DRIFT COMPENSATION.

1. To eliminate the need to reset the FINE
SET ZERO control, an automatic method is provided
to increase the current through the bead thermistor when

FREQUENCY RESPONSE OF
OSCILLATOR

N |
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OSCILLATOR FREQUENCY

"2 v \g —— ™

-«  -80 00 -120  -140 w0  -180
REFLECTOR VOLTAGE WITH RESPECT TO CATHODE

Figure 2—17. Refiex Klystron Characteristics
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Figure 2-18. Test Oscillator Modulation
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a decrease in ambient temperature occurs. A disc thermis-
tor whose resistance increases with decreasing tempera-
ture is placed in parallel with the bridge. (See figure
2-23). Since more current flows through the bridge at
lower temperatures, the ratio of the resistance of the
shunting disc thermistor to the resistance of the bridge
(across points A and B) is greater at a lower temperature.

2. For adjusting this compensation to cover
the required temperature range, the disc thermistor is
combined in a network with resistances R121 and R122.

I COARSE l SET
2ERO

RI2S RI24
$100Q 25000

-108v 10000

$1000

POWER RI2}
INPUT ‘ ezon%
L. 1
R204|$S 30
A | 3 |r208
o€ NL 1 3 oISe)
r [ R}

R204°* BEAD THERMISTOR
R20S =(DISC) THERMISTOR (ZERO COMPENSATION)

Figure 2-19. Complete Thermistor-Bridge Circvit

Figure 2-20. Bead Thermistor

2-12
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(d) COMPENSATED BRIDGE CIRCUIT
(figure 2-19).

1. Resistance R124 (COARSE SET ZERO con-
trol) is added in series with R123, (FINE SET ZERO
control) to adjust the range of the meter balance to suit
the particular thermistor mount in the Test Set.

2, The compensating networks are designed
for an average bead thermistor so that the compensation
is correct at 0°C, 30°C, and 60°C. Although at inter-
mediate points the compensation is not exact, it is
satisfactory for practical use. These networks are not
perfect for any bead thermistor due to the variation
in thermistor electrical characteristics. As a result, a
FINE SET ZERO control is required for adjustments
under these conditions.

(5) POWER SUPPLY CIRCUIT (figure 2-24).

(a) The power supply provides 4300 volts and

—210 volts to the electrical circuits of the Test Set. The
power supply consists of a full-wave rectifier V101, an
electronic regulator, and V-R cube regulator. The recti-

fier supplies about 550 volts d-c ungrounded, through

Figure 2-21. Disc Thermistor

SET ZERO
COARSE  FINE
-108v
[
Ri24  RI23
RIS MI0} R
) 1
POWER INPUT 3 ans
ToseAD . R204|3
THERMISTOR \
r [
2109

THERMISTOR MOUNT

Figure 2-22. Basic Thermistor-Bridge Circvit
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a choke-input L-filter. The two regulators act as a
voltage divider, the center tap of which is
Theelecuomregnhtorontheponuvendeofgtmmd

SET ZERO
COARSE FINE
—aosvo_—%—%f
Ri2e

<
RI21 2
‘P

|.__-J

(01 SC)
THERMISTOR™

mamsroa MOUNT
2109

Figure 2-23. Basic Thermistor-Bridge Circuit with
Zero-Drift Compensation
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regulates and filters the 4300 volt supply. The V-R
tube regulator on the negative side of ground regulates
the —210 volt reflector supply and also provides nega-
tive bias for the amplifier tube in the electronic regulator.

(5) The electronic regulator consists of a regu-
lator tube (V102) which controls the output voltage
directly, and an amplifier tube (V103) which controls
the grid voltage on the regulator tube. The amplifier
tube (V103) is connected as a d-c amplifier to amplify
any voltage variations in the regulator output. The
amplified variations when applied to the control grid of
regulator tube . (V102) cause the regulator tube to
change its internal resistance, and therefore the voltage
drop.aouit.‘l'beaevolugechmguminaditecdon
which compensates for the variations.

(¢) The V-R tube mguhwr consists of two OBZ
tubes (V105 and V106) in series. In normal
each tube maintains a constant voltage drop of 105
volts so that the total voltage across the two in series is
210 volts. The 105-volt drop across V105 is used to
supply the thermistor-bridge circuit. The total voltage
(210V) of the two tubes forms the d-c reflector-voltage
supply for the test-oscillator tube (V104).

Figure 2-24. Power Supply Circvir—Simplified Schematic
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Figure 3—1. TS—147B/UP Radar Test Control Panel
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SECTION 3
INSTALLATION AND OPERATION

1. UNPACKING THE TEST SET.

There are no special procedures or instructions to be
followed when removing the Test Set from its shipping
case. The tools required consist of a metal-band clipper,
a claw hammer and a prizing bar. Refer to figure 3-2
which shows the manner in which the Test Set is
packaged in its shipping container.

CAUTION

BE CAREFUL NOT TO DAMAGE THE
CONTENTS OF THE SHIPPING CASE
WHEN USING THE HAMMER AND THE
PRIZING BAR.

2. INSTALLATION AND ADJUSTMENT.

a. The Test Set is a portble instrument which re-
quires no installation or special adjustments before it is
connected to a power source and put into operation. The
sole requirements for best operation of the Test Set are:

(1) When making connections, the operator should
arrange the equipment so that it is possible to operate
the Test Set controls and observe the patterns on the
oscilloscope screen while making adjustments on the
radar system.

(2) The power source must be able to farnish at
least 125 watts of power at 115V =+ 109, 50 to 1600
cycles.

b. Refer to figures 4-11 and 4-12 for information
regarding cable fabrication.

3. PERFORMANCE TEST.

The following performance check can be used to
ascertain whether or not the equipment is in operating
condition before being issued to operating personnel:

a. Take off the cover of the Test Set and remove the
chassis from the case. The chassis is retained in the case
by the four snap-slide fasteners on the control panel.
See fasteners marked A in figures 4-1, 4-2 and 44.

b. Inspect the Test Set chassis for damaged tubes and
components. Make certain that no tubes are missing
and that all tubes are properly mounted in their desig-
nated sockets.

¢. Remove the cover of the tube-mount assembly
(figure 2-6) and inspect the oscillator tube, V104
(2K25). Make certain that the tube is inserted all the
way in the socket and that the tube cap is connected.
Turn the SIGNAL FREQ. knob to see that the coupling
end on the shaft turns the tuning nut on the oscillator
tube.

d. Examine. the bridge meter for damage. If the
pointer stands deflected from the zero line, replace the
unit with a meter whose pointer is properly set.

ORIGINAL

e. Connect the Test Set to a 115-volt 50-to-1600-cps
a-c power source.

f- Place the ON-OFF switch to the ON position and
allow approximately one or two minutes for the Test
set to warm up.

g- During warm up, the dial lamps for the DBM and
FREQUENCY dials should light. Also tubes V105 and
V106 (see figure 4—) should glow steadily and the
pointer of the bridge meter should deflect to the left
of the zero point.

b. After warm up is complete, turn the TEST knob
to TRAN and adjust the FINE SET ZERO knob until
the meter reads zero. If this adjustment cannot be made
properly, adjust the COARSE SET ZERO control
according to the following instructions:

(1) Set the FINE SET ZERO control to the middle
of its range (white index mark up).

(2) Remove adjustment port cap and adjust the
COARSE control potentiometer with a screwdriver until
the meter pointer is at half scale.

(3) If necessary, readjust COARSE control until
FINE control is able to move pointer across entire ineter
scale. Replace port cap.

i. Make the following control settings:

Control Setting
SIGNAL WIDTH Full clockwise (CW)
PHASE Full counterclockwise

(MIN)
TEST RECV
POWER SET Full clockwise (minimum
attenuation)
SIGNAL FREQ. Middle of range
INT-FM, EXT MOD INT-FM

j. Turn the PHASE control slowly clockwise until
the meter pointer deflects to the right from zero. This
indicates that the oscillator tube is oscillating. Now
adjust the PHASE control for maximum deflection, and
turn the POWER SET knob counterclockwise to limit
the pointer deflection to mid-scale of the meter.

k. Continue to turn the PHASE control slowly clock-
wise until the pointer drops back to zero position and
then deflects again towards mid-scale. There should be
at least three separate positions of the PHASE control
where the pointer deflects to indicate oscillation.

. Adjust the PHASE control for the peak of the
largest of the several deflections. Adjust the POWER
SET knob to set the meter pointer to the highest on-scale
reading that is practical to use. Turn the FREQUENCY
knob fully counterclockwise.

m. Very slowly turn the FINE FREQUENCY knob
clockwise until a dip is produced in the meter deflection.

3-1
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This dip is very sharp, and the adjustment to obtain it
must be performed carefully.
w. If the Test Set passes these performance checks

INSTALLATION

satisfactorily, replace the chassis within the case and
secure it with the four fasteners.

4. PANEL CONTROLS (See figare 3-1).

NAME ADJUSTMENT FUNCTION
ON-OFF ON Applies 115V a-c power to power transformer to start Test Set.
(toggle switch) Turas set heater off.
OFF Turas Test Set off. Turns set beater on as a standby measure.
Power cord must be disconnected to completely de-energire Test
Set for long periods of inactivity.

FINE SET ZERO Adjust to balance meter Adjusts current through thermistor to set bridge-meter readingto
(potentiometer) zero. DBM dial must be set to maximum attenuation and TEST

knob must be set to TRAN when this adjustment is made.

DBM Adjust for 1.0 milliwact reading | Measures average level of transmitter power in decibels above one
(calibrated output on meter. Read +7 0 +30 dbm milliwatt. (TEST knob must be set o TRAN positioa.)

attenustor) scale.

Adjust for 1.0 milliwatt reading | Measures peak power level of test signal output in decibels below
on meter. Read — 42t —85o0n one milliwatt. (TEST knob must be set to RECV positioa.)
dbm scale.

TEST TRAN Sets range of DBM dial for transmitter power measurements ( +7
(function selector) to +30 dbm scale). Cuts off test signal.

(DOT) TEST position Turns on test signal. Sets range of DBM dial for high-level test

signal outputs.

RECV Turns on test signal and sets range of DBM dial for measuring

power of low-level test signal output for receiver testing. ( —42
to -85 dbm scale.)

FREQUENCY Tune to dip in bridge-meter Tunes frequency meter to resonance at frequency being measured.
(absorption fre- reading, Multiply dial reading by 10 to obumin frequency in megacycles.
quency meter)

PHASE Aany position. Controls d-< reflector voltage on test-oscillator tube. For c-w
(potentiometer) operstion: selects operating mode for test oscillator. For f-m

operation: adjusts time delay between trigger and ceater fre-
quency of test signal. Shifts position of response curve along
horizontal axis of oscilloscope.

POWER SET Adjusts to obtain SET POWER Adjusts initial power level of test signal to unbalabce bridge by
(test signal indication on meter. by 1.0 milliwate.
attenuator)

SIGNAL FREQ. Any position. Tunes test signal to desired frequency.

(test oscillator
tuning)

SIGNAL WIDTH Any position. Controls rate and deviation of test signal frequency modulation.
(potentiometer) Controls width of pattern on oscilloscope.

INT-FM EXT MOD | INT-FM Connects EXT MOD-TRIGGER IN receptacle for external pulsing
(trigger switch) of sawtooth generator in the Test Set

EXT MOD Conaects EXT MOD-TRIGGER IN recepeacie for external modu-

lation of test oscillator.
FMP An ition. Controls amplitude of externally modulated signals applied to

M oteatometer) Y post EXT MOD-TRIGGER IN receptacle.

3-2
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5. CONNECTIONS.

a. Use of the Test Set in the full scope of its applica-
tions requires four connections:

(1) Power must be supplied to operate the Test
Set. For this connection use Power Cord CX-337/U
(6’-0”) connected to the 115V AC receptacle on the
Test Set panel. The Test Set operates on 115 volts
(=% 10%) 50- to 1600-cycle power.

(2) R-f coupling must be made between the Test
Set and the radar system. For this connection use Output
Cable CG-92A/U(8’-0”) connected to the RF receptacle
on the Test Set panel. Either Pickup Horn AT 68/UP
or a directional coupler can be used to couple the cable
to the radar system. Be sure the radar transmitter is
turned off during the coupling operation.

(3) Triggering for the Test Set sweep generator
is required when the f-m test signals are to be used. A
trigger is supplied by the r-f pulses applied to the RF
receptacle without any additional connections, or by
any standard video trigger, such as an IFF trigger,
applied to the EXT MOD-TRIGGER IN receptacle
(with trigger switch on INT-FM) by means of the
Video Cable CG-409B/U (6-0”).

(4) An oscilloscope (TS-34/AP or TS-239/AP)
connected to the video output of the radar receiver is
used to indicate the response of the system by A-scan.

. The first two connections, (1) and (2), are always
required; connection (3) is necessary for tests on radar
receivers. Complete connections are shown in figures
3-3 and 3-4.

—Note

For many tests, the radar system indicator is
satisfactory in place of the separate A-scope.
An A-scope is necessary, however, for measur-
ing receiver bandwidth and recovery time.

6. APPLICATIONS IN RADAR PERFORMANCE
TESTING.

Note

Each primary subdivision of this paragraph,
i.e, 6a., 6b., 6¢c., etc. is complete in itself or
contains all necessary references to previous
tests. For an abridged procedure in which each
primary subdivision is dependent upon the
preceding subdivision, use paragraph 7 which is
intended for use in making a quick but com-
plete performance test in connection with
Radar Performance Data Sheets. (See sample
in figure 3-13.)

a. PRELIMINARY PROCEDURE.

(1) PREPARE RADAR.—Turn radar on, observe
modulator current, rectifier current, and crystal current.
Leave radar antenna stationary.

ORIGINAL
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(2) PREPARE THE TEST SET.
(«) SET CONTROLS:
Control Setting
TEST TRAN
DBM All the way counterclockwise.
(5) CONNECT TEST SET.—Make power, r-f,
and trigger connections specified in paragraph 5. The
trigger connection may not be needed.

CAUTION

SET THE DBM ATTENUATOR TO MAXI-
MUM ATTENUATION BEFORE CON-
NECTING THE POWER CORD AND
TURNING ON THE TEST SET.

(3) PREPARE OSCILLOSCOPE (not used if
radar has A or J-Scope).—Use TS-34/AP, TS-239/AP
or equivalent oscilloscope (such as AN/USM-32 or
AN/USM-24) with sweep length of 50 to 100 micro-
seconds.

(«) TS-34/AP.—Turn the power on and set the
horizontal input selector to NORMAL. Place the
SWEEP SELECTOR switch in the START-STOP posi-
tion, the SWEEP SPEED control to MED and the
INPUT SELECTOR to HI. Set the ATTENUATION
control to 20 db, switch to EXT SYNC and connect
the radar trigger to the EXTERNAL SYNC jack (this
connection is not necessary if the sync switch is put on
INT SYNC). Connect the radar video signal to the
SIGNAL INPUT jack and adjust the IMAGE SIZE
control for a convenient signal height. Use the SYNC
VOLTAGE control to obtain a steady image (check
the position of the SYNC POLARITY switch).

(b) TS-239/AP,AN/USM-320r AN/USM-24.—
Set controls to equivalent settings as specified in (3) («).

b. MEASURING TRANSMITTER AVERAGE

POWER (P,.).

(1) CONNECT TEST SET TO RADAR.—Con-
nect Output Cable CG-92A/U (8’-0”) from RF recep-
tacle to radar directional coupler (or test horn) as in
figure 3-3 (or 3—4). Set TEST knob to TRAN and set
DBM knob all the way counterclockwise.

(2) TURN ON TEST SET.—Connect 115V AC
receptacle to power line with Power Cord CX-377/U
(6°-0”). Turn 115V AC switch to ON and wait two
minutes.

(3) BALANCE METER.—With TEST knob on
TRAN and DBM control full counterclockwise, adjust
FINE SET ZERO control until meter reads zero.

(4) MEASURE POWER.—Turn DBM dial clock-
wise, reducing attenuation until meter pointer is near
1.0 milliwatt. To be sure that the frequency meter is
not absorbing power, thereby affecting the power read-
ing, vary the setting of the FREQUENCY control. If
the meter reading does not vary as the FREQUENCY
control is moved slightly, adjust the meter pointer to
the SET POWER indication with the DBM knob. Read
the DBM dial and record.

3-3
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Figure 3—-2. Test Set in Shipping Case
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(5) COMPUTE TRANSMITTER AVERAGE
POWER (P,,).—Compute as follows:
Povittm) = +T' @vm) +Aan) +c«m.

T (aomy = Average r-f power entering the Test Set
above one milliwatt).

T (avm) = Average r-f power entering the Test Set
(in dbm). This is the reading of the DBM dial in
step (4).

A gy = Total attenuation of cable and external at-
tenuators (if any) between Test Set and directional
coupler (or horn) in decibels. See paragraph 9 for r-f
cable calibradion.

Cas) = Coupling of directional coupler in decibels
(or space loss between radar antenna and horn).

(6) COMPARE WITH RATED P,, —Compare
the measured value of transmitter average power (P,,)
with the rated value. If the rated value is not given in

Section 3
Paragraph 6 b (5)

dbm, convert to dbm by use of figure 3-5. If the rated

peak power is known, compute rated average power by
the procedure of paragraph 6. g. (2).
¢. MEASURING TRANSMITTER FREQUENCY
(f.).
(1) OBTAIN POWER INDICATION.—Perform
the following operations, unless already completed:

Operation Paragraph
Connect Test Set to Radar. ........ 6. 5. (1)
Turn on Test Set ................ 6. 6. (2)
Balance Meter ................... 6. 5. (3)
Set Power ...................... 6. 5. (4)

(2) OBSERVE FREQUENCY. — Tune FRE-
QUENCY knob for dip in meter reading. Carefully set
to maximum dip, turning FREQUENCY knob counter-
clockwise to avoid backlash. Record reading and mul-
tiply by ten to convert to megacycles.

DIRECTIONAL
COUPLER
RADAR
ANTENNA
/ “%m
WAVEGUIDES
L REFLECTOR
DUPLEXER
‘ (1
RADAR OUTPUT CABLE CG-92A/U (8'-0")
TRANSMITTER
Pu ANALYZER |/ BE RECEPTACLE
RADAR RECEPTACLE
RADAR RECEIVER
SYNCHRONIZER VIDEO F-M TEST SET
TRIGGER /
a—— ﬂ
| EXT MOD- Hsv
TRIGGER IN ac '
Al SEE— RECEPTAGLE |
A-SCOPE l
%*
VIDEO CABLE CG-4098/u (6-0"%] UL a-scoee
i

NOTES:

POWER CORD
Cx-337/U(6-0")

1. TO AVOID ANY POSSIBLE LEAKAGE WHICH MAY AFFECT RECEIVER MEASUREMENTS, THE TEST SET SHOULD BE

PLACED BEHIND THE RADAR ANTENNA.

2.T0 PROVIDE AMPLE VENTILATION AND AVOID METER ORIFT DUE TO INCREASED INTERNAL TEMPERATURE, THE
TEST SET SHOULD BE POSITIONED SO THAT THE PANEL IS VERTICAL.

* USED ONLY WHEN RADAR TRANSMITTER IS NOT OPERATING.
* % ySE OSCILLOSCOPE TS-34A/AP, TS-239/UP, AN/USM-24 OR AN/USM-32.

Figure 3-3. Complete Connections Using Directional Coupler
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Note
A spurious mode may be present at frequency-
meter dial settings between 9100 and 9600
megacycles when the signal being measured is
in the range from 8500 to 9000 megacycles.
This indication, which will give a smaller and
broader response, should be disregarded.

d. MEASURING RECEIVER FREQUENCY.
(1) PREPARE RADAR, TEST SET, AND OSCIL-
LOSCOPE.—Perform the following operations, unless
already completed.

Operation Paragraph
Prepare Radar .................. 6.4. (1)
Prepare TestSet .................. 6.4 (2)
Prepare Oscilloscope . ............. 6.4 (3)

NOTES:

INSTALLATIOt

(2) ADJUST RADAR RECEIVER.—Leave Auto-
matic Frequency Control on (if operative). Set gain to
show small amount of noise on A-Scope or J-Scope.

(3) TUNE TEST SET TO RECEIVER.

(a) ADJUST TEST SET FOR TUNING.—Set
TEST knob to TEST (dot) position between TRAN
and RECV, DBM knob to about 415 dbm, POWER
SET knob near maximum (clockwise), and PHASE
knob near mid-position.

(5) OBTAIN F-M SIGNAL.—Set SIGNAL
WIDTH knob to MIN. Adjust SIGNAL FREQ. knob
for maximum signal, set TEST knob to RECV and
adjust DBM control to prevent saturation (see figure
3-6A). Proceed to step (5) unless no signal is obtained
over the range of the SIGNAL FREQ. adjustment.

(4) TUNE RECEIVER (if no test signals are

FUWER LURD
CX-337/U(6-0")

1. TO AVOID ANY POSSIBLE LEAKAGE WHICH MAY AFFECT RECEIVER MEASUREMENTS, THE TEST
SET SHOULD BE PLACED BEHIND THE RADAR ANTENNA.

2.TO PROVIDE AMPLE VENTILATION AND AVOID METER DRIFT DUE TO INCREASED INTERNAL
TEMPERATURE, THE TEST SET SHOULD BE POSITIONED SO THAT THE PANEL IS VERTICAL.

*USED ONLY WHEN RADAR TRANSMITTER IS NOT OPERATING.
* %ySE OSCILLOSCOPE TS-34A/AP, TS-239/UP, AN/USM~-24 OR AN/USM-32.
Figure 3—4. Complete Connections Using Pickvp Antenna AT-68/UP
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apparent and Test Set is known to be operating prop-
erly).—Maximize crystal current with local-oscillator
manual reflector voltage control. Adjust coupling, if
necessary, to obtain crystal curreat. Tune for maximum
target signals or echo-box signal and simultaneous
maximum crystal current with local-oscillator mechanical
tuning. Readjust reflector voltage when necessary to
obtain crystal current. Then tune Test Set to receiver as
in step (3). If no target signals can be observed, tune
recciver with Test Set. See paragraph 6. &. (or use an
echo box).
(5) MEASURE f,.

(«) OBTAIN BANDPASS CURVE. — Turn

SIGNAL WIDTH knob toward center to obtain band-

POWER OUTPUT OF RADAR SYSTEM IN WATTS

POWER OUTPUT OF RADAR SYSTEM IN DBM
Figure 3-5. DBM-to-Watts Conversion Chart

TEST-SET SIGNALS
N\

Section 3
Paragraph 6 d (4)

pass curve. Adjust PHASE knob to hold pattern on
oscilloscope screen (see fignre 3-6B).

() OBSERVE FREQUENCY.—Adjust FINE
FREQUENCY control so that pip is on top of bandpass
curve. (See figure 3-7A.) Record reading and muleiply
by ten. If f, differs from f, (or beacon), by twice the
radar intermediate frequency, repeat paragraph 6.d. (3)
and select the alternative signal (clockwise rotation of
SIGNAL FREQ. knob decreases frequency). If the
frequency differs from transmitter (or beacon) fre-
quency by other than twice intermediate frequency, it
indicates AFC troubles. Look for defects in the fol-
lowing:

1. L-O Tuning (see paragraph 6. &.).
2. Discriminator tuning.
3. AFC circuit.
4. Shock excitation of first i-f stage (AFC).
5. Bad spectrum.
e. MEASURING BANDWIDTH.
(1) OBTAIN BANDPASS CURVE.—Perform the
following operations, unless already completed:

Operation Peragrapb
Prepare Radar, Test Set, and
Oscilloscope .................. 6.d. (1)
Adjust Radar Receiver ........... 6.4d.(2)
Tune Test Set to Receiver. ........ 6.4. (3)
Tune Receiver (when necessary).... 6.d. (4)
Measure Receiver Frequency ....... 6.4d. (5)

(2) MEASURE BANDWIDTH.—
(See figure 3-7.)

(«) OBTAIN HALF-POWER HEIGHT.—In-
crease the setting of the DBM attenuator by 3.0 db to
reduce the power by one-half; detune the frequency
meter with the FREQUENCY knob and mark the half-
power height on the face of the scope. Restore the DBM
dial ¢o its original setting.

(b) MEASURE FREQUENCY DIFFERENCE.
—Move the frequency-meter pip across the curve, observ-
ing the readings at the two points where it goes through
the half-power line determined in (a).

Bandwidth, B=f, —f,.

RADAR- NEARBY TEST-SET

Va \ TRANSMITTER TARGET SIGNAL

F.M. SIGNAL WIDTH CONTROL
AT MIN.

BAND - PASS CURVE, F.M. SIGNAL
WIDTH CONTROL NEAR CENTER OF RANGE

Figure 3-6. Frequency Modulated Test-Set Signals

ORIGINAL
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Nete

Sometimes when the frequency-meter pip is
tuned within the passband, the response curve
on the oscilloscope is so distorted _that it is
diffcult to set the positions of the frequency-
meter pip to the half-power points with suffi-
cient accuracy. An alternative procedure, to be
used when this condition occurs, is to calibrate
the horizontal sweep in megacycles-per-inch and
then measure the distance, and hence the fre-
quency, between the two half-power points.
The sweep calibration can be made by observing
the distance the frequency-meter pip moves
when tuned over a definite frequency range.
This calibration is dependent on the setting of
the SIGNAL WIDTH and PHASE knobs.
Therefore, the settings of these knobs must
not be changed after the calibration is made.

f. MEASURING RECEIVER PERFORMANCE
FIGURE P, (SENSITIVITY).—If the receiver is not
known to be tuned to the transmitter, first check the
receiver frequency by following paragraph 6. d.

(1) PREPARE RADAR, TEST SET, AND

E—FREQUENCY Pip on Top of Curve,
Showing Variation in Shape of Pip
Under Different Conditions

INSTALLATION

OSCILLOSCOPE.—Perform the following operations,
unless already completed:

Operation Paragraph
Prepare Radar ................... 6.4. (1)
Prepare Test Set ................. 6.a. (2)
Prepare Oscilloscope . ............. 6.4.(3)

(2) ADJUST RADAR RECEIVER.—Leave Auto-
matic Frequency Control on (if operative). Set gain
to show noise one-half of transmitter pulse or saturated
signal amplitude.

(3) TUNE TEST SET TO RECEIVER.

(a) PREPARE TEST SET FOR RECV TEST.—
Set the TEST kaob to RECV, the DBM knob to about
415 dbm, the POWER SET knob near maximum (clock-
wise), and the PHASE knob near mid position.

(b) OBTAIN F-M SIGNAL.—Set the SIGNAL
WIDTH knob to MIN. Adjust the SIGNAL FREQ.
knob for maximum signal while adjusting the DBM
knob to prevent saturation (see figure 3-64). If no
Test Set signal can be obtained, switch the TEST knob
to the TEST position (dot) to deliver a higher level
test signal to the receiver. If still no test signal is found,
tune receiver by the procedure of paragraph 6. d. (4).

- -

Point (Left)

D—-FREQUENCY Pip at Half Power
Point (Right)

Figure 3-7. Receiver Frequency and Bandwidth Measurements
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(4) CHECK METER BALANCE. — Switch the
TEST knob to TRAN and turn the DBM control fully
counterclockwise. Then adjust the FINE SET ZERO
control until meter reads zero.

(5) FIND SIGNAL AGAIN.—Set the TEST knob
to RECV and turn the DBM control clockwise to find
the f-m signal again.

(6) SET SIGNAL POWER ON C-W.—Broaden
bandpass curve to maximum by turning the SIGNAL
WIDTH knob clockwise to CW, while holding the
pattern on the screen with the PHASE knob. Detune
the frequency meter if necessary. Adjust the POWER
SET koob so that the meter pointer is at the SET
POWER line.

(7) RETURN TO F-M SIGNAL.—Turn the
SIGNAL WIDTH coatrol carefully counterclockwise
to MIN, using the PHASE control, if necessary, to keep
the same pattern on the scope.

Nearby Calibrated
Tarqet FM Test Set

C—Approaching Minimum Discernible

Signal

Figure 3-8. Measuring Minimum Discernible
Signal Power

ORIGINAL
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(8) DETERMINE MINIMUM DISCERNIBLE
SIGNAL (See figure 3-8).—Turn the DBM attenuator
until signal just disappears in noise. When signal be-
comes as small as in part A of figure 3-8, turn the DBM
knob in one-db steps, and move the signal back and
forth with the PHASE knob for identification of signal.
When the signal is last visible, read the DBM dial.

(9) COMPUTE RECEIVER PERFORMANCE

FIGURE.
Potbm) =—M (dbm)"‘A(db)'—c(db)
where:

Pnasm) = Receiver performance figure in decibels
below one milliwatt (—dbm). (Minimum discernible
signal power converted to dbm.)

M 4, = Peak power output of the Test Set in dbm
(DBM dial reading).

A(a) = Total attenuation of cable and external at-
tenuators (if any) between Test Set and directional
coupler (or horn) in decibels.

C(av) = Coupling of directional coupler in decibels
{or space loss between radar antenna and horn).

Example: See figure 3-13.

(10) COMPARE WITH RATED P, —Compare
the measured value of Receiver Performance Figure, P,
with the rated value. If the rated value is not given in
dbm, convert to dbm by use of figure 3-5.
g- COMPUTING PERFORMANCE DATA.

(1) COMPUTING TRANSMITTER
PFRFORMANCE FIGURE.

(a) MEASURE TRANSMITTER AVERAGE
POWER.—Follow the procedure of paragraph 6. b.

(b) CONVERT TO TRANSMITTER PER-
FORMANCE FIGURE.—Compute as follows:

ka(aun) = Pyyabm) +Niaw
where:

Py (avm) = Transmitter performance figure in dedi-
bels above one milliwatt (4-dbm) (transmitter peak
power converted to dbm).

P.y(abm) = Transmitter average power in decibels
above one milliwatt (4dbm).

N ) = Number of decibels to be added to average
power in dbm to convert to peak power in dbm (db
due to duty cycle) (from figure 3-9).

Example:

P,y (abm) = 41.5 dbm.

pulse length — 1 microsecond.

pulse repetition rate — 650/sec.

From figure 3-8, N4, = 31.5 db. )

Ppy(abm) = 41.3 dbm 4 31.5 db = 473 dbm.

(2) COMPUTING RATED TRANSMITTER AV-
ERAGE POWER IN DBM.—If known in watts or
kilowatts, convert to dbm by use of, figure 3-5. If the
rated peak power is known, proceed as follows:

(4) CONVERT RATED P,, TO DBM.—Con-
vert rated transmitter power from watts or kilo-
watts to dbm by use of figure 3-S. This figure is the
rated transmitter performance figure, Py, (qom)-

3-9
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(5) CONVERT RATED TRANSMITTER PER-
FORMANCE FIGURE TO RATED AVERAGE
POWER.—Compute as follows:

P (abm) = Podom) — Nian)

Example:

Rated P, — 40 kilowatts.

From figure 3-5, P,y (qom) = +76 dbm.

For a pulse length of 1 microsecond and a pulse
repetition rate of 650/sec, N — 31.5 db from figure 3-9.

Rated P, gom) = +76 —31.5 = {44.5 dbm.

(¢) CHECKING FOR FREQUENCY SKIP-
PING AND DOUBLE MODING.—If the transmitter
power level is low, make the following check for pos-
sible frequency skipping or double moding of the radar
transmitter tube:

Connect video cable CG-409B/U (6’-0”) from the
PULSE ANALYZER receptacle to the TS-34/AP oscil-

INSTALLATION

loscope (or equivalent). Compare the observed wave-
shape patterns of the transmitter signal with that of
figure 3-10A, showing the normal bandpass curve.
Figure 3-10B gives evidence of frequency skipping,
while double moding appears in figure 3-10C. Either
of the latter conditions indicates the possibility of a
faulty transmitter tube.
(3) COMPUTING OVER-ALL PERFORMANCE.
(a) DETERMINING RADAR PERFORM-
ANCE FIGURE, S.—The radar performance figure, S,
is a measure of the ability of a radar to detect small or
distant targets. The effect of external factors such as
atmospheric conditions, geometry of target, ground and
water reflection is not included in this figure.
1. Compute the radar performance figure from
Py cavm) Obtained in paragraph 6. g. (1) and P qpm)
obtained in paragraph 6. f. a follows:

0 0
90 +
0 124
7.0 4
« ‘et INSTRUCTIONS
0t e s 1.0btain dota on the redor regording
3 } 0)Puise length i mcroseconds
wt 184 (b)Pulse repetition frequency in
3 puises per second.
- 3 20T 2.Lay streight edge through point 0
8 %t s _ lpulse leng?h) and point & (PRF).
° 3 [ & 3.0bserve scale reading et point ¢,
- E £ being the vaiue in db to 0dd 10
S o E 2e » the average power in dbm of the
H E % rador tronsmitter in order to
a et % obtain the peok power in dbm.
= [ 1 - ] S  4Exomple:
H o Pl - "\’ 1 3 (0) Pulee length ise.e microsecond
o i .
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Figure 3-9. Average-to-Peak Pewer Conversion Chart
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S = Ppuann — Poiaen)-

Example:

Pni(dmn) = +73 dbm.
Pm(dhnl = —93 dbm.
Sis) = +73 dbm — (—93 dbm)= 166 db.

Note

When coasidering the ability of a radar to
trigger a beacon and receiver, a beacon signal
uses the transmitter performance figure P (abm)
and the receiver performance figure Py qom)
separately, instead of combining them into the
radar performance figure, S.

2. Compare the radar performance figure S an)
with the expected performance figure. The expected fig-
ure can be obtained from the expected value of Ppy(avm)
and P, 4m, Of the value obtained when the radar is

known to be operating satisfactorily.

Example: If the expected radar performance figure
S, = 171 db and the measured radar performance
figure S, = 166 db, the radar performance is down

5 db.

3. The effect on range can be obtained by ref-

erence to figure 3-11.

D8 DOWN FROM MAXIMUM OVERALL SYSTEM PERFORMANGCE

Section 3
Paragraph 6 g (3) (a)

Note

Where either Py aom) Of P, (aom) (When meas-
ured on BEACON) is down 2 db and P, (4o
is down 1.5 db, the range at which the radar
could trigger a beacon is down to 79 percent
of normal range and the range at which the
radar could receive a beacon signal is down
td 84 percent of normal range.

C

Figure 3-10. Checking for Frequency Skipping
and Double Moding

PERCENTAGE OF MAXIMUM RANGE AVAILABLE (PROPORTIONAL TO l¢4)

Figure 3-11. Radar Performance Versus Radar Range

ORIGINAL
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() COMPUTING CHANGE IN OVER-ALL
PERFORMANCE.—For routine measurements time can
be saved by adding the differences from rated transmit-
ter average power obtained in paragraph 6. b. (6) and
rated receiver performance figure obtained in paragraph
6. f. (10) to get change in radar performance figure
as illustrated in figure 3-13, Sample Radar Performance
Data Sheet.

b. MEASURING TR RECOVERY TIME.

(1) OBTAIN F-M SIGNAL.—Perform the fol-
lowing operations, unless already completed:

Operation Paragraph
Prepare Radar, Test Set, and Oscilloscope. .. 6.d. (1)
Adjust Radar Receiver ................... 6.4.(2)
Tune Test Set to Receiver................. 6.d.(3)

Tune Receiver (if no test signals are obtained) 6. d. (4)

(2) ADJUST SIGNAL HEIGHT.—Leave AFC on,
if operative. Adjust gain for small amount of noise.
Adjust DBM knob untl signal height is about half
way between noise and saturation.

(3) MOVE SIGNAL TOWARD TRANSMITTER
PULSE.—Turn PHASE knob counterclockwise toward
MIN until signal height just starts to decrease. Measure
range from beginning of transmitter pulse to signal.

(4) ALTERNATE PROCEDURE.—See paragraph
11 for alternate method which can be used when very
small TR recovery times do not permit phasing of the
Test Set pulse close enough to the transmitter pulse.

i. DETECTING TRANSMITTER PULLING AND
CHECKING AFC TRACKING.

FREQUENCY Pip

B—Azimuth 260°

Figure 3—12. Checking Transmitter Pulling and
AFC Tracking

312

INSTALLATION

(1) OBTAIN F-M SIGNAL.—Perform the fol-
lowing operations, if not already completed:

Operation Paragraph
Prepare Radar, Test Set, and Oscilloscope. .. 6.d. (1)
Adjust Radar Receiver ................... 6.d. (2)
Tune Test Set to Receiver. .. ............... 6.4.(3)

Tune Receiver (if no test signals are obtained) 6. d. (4)

(2) OBTAIN BANDPASS F-M SIGNAL.—Turn
PHASE knob clockwise to put signal near center of
screen. Broaden signal by turning SIGNAL WIDTH
knob part way clockwise. Tune frequency meter for pip
on top of curve (f,).

(3) CHECK FOR PULLING AND PROPER AFC
TRACKING.—Start radar antenna nutator or spinner
motor. If the f-m signal moves, there is probably pulling
(see figure 3-12). If it remains on the screen, the AFC
is tracking satisfactorily.

j. CHECKING BEACON RESPONSE OF RADAR.

(1) PRELIMINARY.—Switch radar to BEACON.

Measure crystal current, rectifier current, and modulator
current.

(2) MEASURE TRANSMITTER POWER.—Fol-
low paragraph 6. b. (Most radars have different pulse
length and repetition rate on BEACON.)

(3) MEASURE TRANSMITTER FREQUENCY.
—Follow paragraph 6. c.

(4) MEASURE RECEIVER FREQUENCY FOR
BEACON RECEPTION.—Follow paragraph 6. d. sub-
stituting 9310 mc for transmitter frequency. First tune
beacon receiver by procedure of paragraph 6. 4. if there
is no beacon AFC or tuning cavity.

(5) MEASURE RECEIVER PERFORMANCE
FIGURE FOR BEACON RECEPTION.—Follow para-
graph 6. f.

k. TUNING RADAR RECEIVERS. (For use when
results are not satisfactory in paragraph 6. d. or when
there is no AFC.)

(1) PREPARE RADAR, TEST SET, AND OS-
CILLOSCOPE.—Perform the following operations, un-
Iess already completed:

Operation Paragrapb
Prepare Radar .................. 6.4 (1)
Prepare Test Set ................ 6.4 (2)
Prepare Oscilloscope ............ 6.4 (3)

(2) ADJUST RADAR RECEIVER.—Set radar on
manual tuning with the gain high enough to show small
amount of noise on A- or J-Scope.

(3) PREPARE TEST SET FOR RECV TEST.—
Set the TEST knoi: to RECV, the DBM knob to about
+50 dbm, the POWER SET knob near maximum
(clockwise) and the PHASE knob near mid-position.

(4) TUNE RECEIVER TO TRANSMITTER (OR
BEACON) FREQUENCY.—(To be used, if necessary,
after paragraph 6. d. (4):

(a) OBTAIN C-W OUTPUT SIGNAL.—Turn
SIGNAL WIDTH knob clockwise to CW. Maximize

ORIGINAL
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meter reading with PHASE control. Leave TEST knob
on RECV; set DBM dial to about —50 dbm.

(b)) TUNE TEST SET TO TRANSMITTER
(OR BEACON) FREQUENCY. — Adjust SIGNAL
FREQ. knob to transmitter (or beacon) frequency, re-
setting PHASE knob when meter reading drops ten per-
cent, and checking frequency by dipping meter reading
with FREQUENCY control.

(¢) OBTAIN F-M OUTPUT SIGNAL.—Turn
SIGNAL WIDTH knob to MIN and set TEST knob
to TEST (dot) position.

(d) DETUNE RECEIVER LOCAL OSCIL.
LATOR.—Set radar on manual tuning. Set local oscil-
iator at extreme end of tuning range, but on correct
side of transmitter (or beacon) frequency. Adjust local
oscillator for crystal current.

(¢) TUNE RECEIVER TO TEST SET.—Slowly
tune receiver local-oscillator mechanical tuning toward
center of its range, resetting reflector voltage when
crystal current drops. Watch for f-m signal on oscillo-
scope. Tune mechanical tuner of receiver for maximum
f-m signal, and maximum crystal current. Set TEST knob
to RECV. Then, if necessary, adjust setting of DBM
attenuator to prevent saturation.

(f) OBTAIN F-M BANDPASS CURVE.—Care-
fully broaden the scope pattern with the SIGNAL
WIDTH control while holding the signal in view with
the PHASE control until the bandpass curve is obtained.
Adjust the local oscillator to get the frequency-meter
Pip on top of the curve.

(5) ADJUST RADAR R-F COMPONENTS.—
Tune TR and ATR boxes for maximum Test Set signal.
Adjust DBM attenuator to avoid saturated signal while
tuning. Adjust crystal current for proper value. Readjust
the local oscillator, TR and ATR boxes to compensate
for interaction.

(6) COMPARE AFC AND MANUAL.—Switch
to AFC. If pattern moves more than a few megacycles,
adjust AFC discriminator secondary. If pattern disap-
pears on AFC, either the afc circuit is inoperative or
the manual tuning is on the wrong side of the transmit-

ter frequency.

7. MEASURING RADAR PERFORMANCE
(abridged).
Note
These abridged instructions are for use in
sequence. Sub-paragraphs which may be skipped
without upsetting following paragraphs are
enclosed in square blocks on Sample Radar
Performance Daca Sheet (see figure 3-13). To
perform individual tests out of sequence, refer

to paragraph 6.
«. PRELIMINARY PROCEDURE.
(1) RADAR.—Turn radar on, observe modulator

ORIGINAL
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current, rectifier current, and crystal current. Leave
radar spinner stationary.

(2) TEST SET.—Turn TEST knob to TRAN and
DBM knob all the way counter-clockwise. Connect Test
Set to source of power and turn on. Connect output
cable CG-92A/U (8’-0”) from RF receptacle to radar
directional coupler (or test horn).

(3) TS-34/AP (not used if Radar has A- or J-
Scope).—Turn the power on and set the horizontal
input selector to NORMAL. Place the SWEEP SELEC-
TOR switch in the START-STOP position, the SWEEP
SPEED control to MED and the INPUT SELECTOR
to HI. Set the ATTENUATION control to 20 db, switch
to EXT SYNC and connect the radar trigger to the
EXTERNAL SYNC jack (this connection is not neces-
sary if the sync switch is put on INT SYNC). Connect
the radar video signal to the SIGNAL INPUT jack and
adjust the IMAGE SIZE control for a convenient signal
height. Use the SYNC VOLTAGE control to obtain a
steady image (check the position of the SYNC POLAR-
ITY switch).

b. TRANSMITTER AVERAGE POWER (P,,).
(1) BALANCE METER.—With TEST knob on
TRAN and DBM dial full counter-clockwise, adjust
FINE SET ZERO control until meter reads zero.

(2) SET POWER.—Turn DBM dial clockwise,
reducing attenuation until meter pointer is below 1.0
milliwatt. Detune frequency meter. Adjust meter pointer
to SET POWER line by turning DBM dial counter-
clockwise. Read DBM dial and record.

(3) COMPUTE TRANSMITTER AVERAGE
POWER (P,,).—Compute as follows:

P,, =DBM reading +A +C. (See Sample Radar
Performance Data Sheet, figure 3-13.)

(4) COMPARE WITH RATED P,,.—Compute
difference from rated P,,.

¢. TRANSMITTER FREQUENCY (f,).—Tune FRE-
QUENCY knob for dip in meter reading. Carefully
set to maximum dip, turning FREQUENCY knob
counterclockwise to avoid backlash. Record reading and
muldiply by ten.

d. RECEIVER FREQUENCY.—Leave radar afc on
(if operative) and set gain sufficient to show small
amount of noise.

(1) TUNE TEST SET TO RECEIVER.

(a) PREPARE TEST SET FOR TUNING.—Set
TEST knob to TEST (dot) position between TRAN
and RECV, DBM dial to 415 dbm, POWER SET con-
trol near maximum (clockwise), and PHASE knob near
mid-position.

(5) OBTAIN F-M SIGNAL. — Set SIGNAL
WIDTH control to MIN. Adjust SIGNAL FREQ.
control for maximum signal, set TEST knob to RECV
and adjust DBM knob to prevent saturation. Proceed
to step (3) unless no signal is obtained over the range
of the SIGNAL FREQ. control.
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RadarANJAPS-ISA serial No. LZ25 ___ p-uTest Set No.. 2 observer FBW _ pate 5/12/51
SEARCH BEACON
Preliminary Procedure (16D} Preliminary
Radar wodulator Current............. R - S 7. O m
Radar Rectifier Current............ e l0O m __QJ[_ -
Radar Crystal Current.................. 0.6 m —_ 0.5 m
Transmitter Average Power 4 J(2) Trans. Py
DBM Dial Reading..... e, _#7.5 qbm +185  4om
Cable AtLEDUBEION. ..vvvererennnnnnnnns A4 __a A4 o
Coupling...... ettt eeeietieeieaeiaaan c—29 _dv c__20 _ db
TS P e ..Payt L5 don P,,+_‘E2_5_dbn
Rated.....eveeerernnnnnn. ceens ceeeen. . X44.5 dbe 144.9 dom
DAfference.......oooeves.. erriree =2 db -2 db
Transmitter Prequency fy on Beacon
Reading 236.5 | Prequency.........1, 3365 u 1, 9365
/N Receiver Frequency fr for Beacon
&\ RERAING. o vvveeerennerennns, e 93¢ -33i.0
‘ﬂ"‘f - Prequency.......ceiveeiiinnnnnnnns ...tr.ﬂﬁw r,.?.?L.m
\Z/ | § Receiver Bandwidth
/ - Readings (1).936.5 (2)936.7
' 2 Bandwidth, £, 9368 ¢, 9367 g2 w
I I | Receiver Performance Pigure (Sensitivity) Pp for Beacon
I/ DBM Dial Reading.........ccoon.n.. veree—69 dbm ~59.5 _ dbm
| ' Cable AtteNUBLION..............n... ..-A—4__db A—=-4 b
| COUPLANG. <« veevrenernrneennannenenens =20 db €c_-20 @
| o Total......covennnnnns e, Pn—93_ dbm Pn— dom
2 RALEA. ..verrernnrrnrrnernerneraneenns -(=95 )dbm (=85 ) dom
‘ 5 | DALIETeNCe. ..uevernaeeernnerennnanennns =2 db —1.85 _dv
l g | Overall Performance
I pifferences(® _—3 db........ ®22
| v Overall Difference...... B s 4 Wt - M 1
' Transmitter Prequency Skipping....No[¥] Yes (]
I I I Double Moding......... Ceeeneeaeas .No[] Yes ]
u I TR Recovery
l l RANGE......onvenns eeereeeirereea, e 0:2 niles
(1] ] Transmitter Pulling; AFC Tracking
I ' Transmitter Pulling: No[#] Yes(]
‘ | APC Tracking Good [ Poor [] J
n } Beacon Resporse of Radar —
k-@i - Receiver Tuning
Maintenance Notes:
Figure 3-13. Sample Radar Performance Data Sheet
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(2) TUNE RECEIVER (if no test signals are ob-
served).—Maximize crystal current with local-oscillator
manual reflector voltage control. Adjust coupling, if
necessary, to obtain crystal current. Tune for maximum
target signals or echo-box signal with local-oscillator
mechanical tuning. Readjust reflector voltage, when
necessary, to obtain maximum crystal current. Then
tune Test Set to receiver as in step (1). If no target
signals can be observed, tune receiver with Test Set
(see paragraph 7. k. or use echo box).

(3) MEASURE f,.

(«) OBTAIN BANDPASS CURVE. — Turn
SIGNAL WIDTH control to obtain bandpass curve.
Adjust PHASE control to hold pattern on oscilloscope
screen.

(b) OBSERVE FREQUENCY. — Adjust FRE-
QUENCY control so that pip is on top of bandpass
curve. Record reading and multiply by ten. If f, differs
from f, (or beacon) by twice the radar intermediate
frequency, repeat paragraph 7. d. (1) and select the
alternative signal (clockwise rotation of SIGNAL
FREQ. knob decreases frequency). If the frequency
differs from transmitter (or beacon) frequency by other
than twice intermediate frequency, afc trouble is indi-
cated. If afc circuit is inoperative, see paragraph 7. k.
for manual tuning.

e. MEASURE BANDWIDTH (Optional).

(1) OBTAIN HALF-POWER HEIGHT. — In-
crease setting of DBM attenuator by 3.0 db; detune
frequency meter and mark half-power height. Restore
DBM dial to original setting.

(2) MEASURE FREQUENCY DIFFERENCE.—
Move the frequency-meter pip across the curve, observ-
ing the readings at the two points where it goes through
the half-power line determined in (5).

Bandwidth, B = f, —f,.

f. RECEIVER PERFORMANCE FIGURE P,, (SEN-
SITIVITY).—Leave radar afc on (if operative) and
set gain to show noise one-half of transmitter pulse or
saturated signal amplitude.

(1) SET SIGNAL POWER ON C-W.—Broaden
bandpass curve to maximum by turning SIGNAL
WIDTH knob clockwise to CW, while holding pattern
on screen with PHASE control. Detune frequency meter.
Adjust POWER SET knob so that meter pointer is at
SET POWER line.

(2) RETURN TO F-M SIGNAL.—Turn SIGNAL
WIDTH control to MIN, being careful to keep the
correct signal (same mode).

(3) DETERMINE MINIMUM DISCERNIBLE
SIGNAL.—Turn DBM attenuator until signal just dis-
appears in noise. Move signal back and forth with
PHASE knob for identification. Record DBM dial read-
ing. Compute receiver performance figure:

ORIGINAL
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P,, = —DBM reading —A —C (see Radar Perform-
ance Data Sheet).

(4) COMPARE WITH RATED P, — Compute
difference from rated P,,.

& OVER-ALL PERFORMANCE.—Combine the dif-
ference from parts b and f of the data sheet (see figure
3-13) to obtain the difference in over-all performance
figure from rated performance figure. Observe wave-
shape patterns from PULSE ANALYZER receptacle for
evidence of frequency skipping or double moding which
might contribute to impaired performance figure.

b. TR RECOVERY TIME.—Leave AFC on, if opera-
tive. Adjust gain for small amount of noise.

(1) RESTORE F-M SIGNAL (which was attenu-
ated down to the noise level during the procedure of
paragraph 7. f. (3).)—Turn DBM knob clockwise until
signal height is about half way between noise and
saturation.

(2) MOVE SIGNAL TOWARD TRANSMITTER
PULSE.—Turn PHASE knob counterclockwise toward
MIN until signal height starts to decrease. Measure
range from beginning of transmitter pulse to signal.

i. DETECTING TRANSMITTER PULLING AND
CHECKING AFC TRACKING.

(1) OBTAIN BANDPASS F-M SIGNAL.—Turn
PHASE knob clockwise to put signal near center of
screen. Broaden signal by turning SIGNAL WIDTH
control part way clockwise. Adjust frequency meter for
pip on top of curve (f,).

(2) CHECK FOR PULLING AND PROPER AFC
TRACKING.—Start radar antenna nutator or spinner
motor. If the f-m signal moves, there is probably pull-
ing. If it remains in synchronism with the spinner, the
afc circuit is tracking satisfactorily.

j- BEACON RESPONSE OF RADAR.

(1) PRELIMINARY.—Switch radar to BEACON,
measure crystal current and modulator current.

(2) MEASURE TRANSMITTER POWER.—Fol-
low paragraph 7. b. (Most radars have different pulse
lengths and repetition rates on BEACON.)

(3) MEASURE TRANSMITTER FREQUENCY.
—Follow paragraph 7. ¢.

(4) MEASURE RECEIVER FREQUENCY FOR
BEACON RECEPTION.—Follow paragraph 7. d., sub-
stituting beacon frequency for transmitter frequency.
First tune beacon receiver by the procedure of para-
graph 7. k., if there is no beacon afc or tuning cavity.

(5) MEASURE RECEIVER PERFORMANCE
FIGURE FOR BEACON RECEPTION.—Follow para-
graph 7. f.

k. RECEIVER TUNING (for use when results are

not satisfactory in paragraph 7. d. or there is no afc).—
Switch radar from AFC to manual tuning.
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(1) TUNE RECEIVER TO TRANSMITTER (OR
BEACON) FREQUENCY. (To be used, if necessary,
after paragraph 7. d. (2).)

(a) OBTAIN C-W OUTPUT SIGNAL.—Turn
SIGNAL WIDTH control clockwise to CW. Maximize
meter reading with PHASE control. Leave TEST knob
on RECV and set DBM dial to about —50 dbm.

(6) TUNE TEST SET TO TRANSMITTER
(OR BEACON) FREQUENCY. — Adjust SIGNAL
FREQ. control to obtain transmitter (or beacon) fre-
quency, resetting PHASE knob when meter reading
drops 109, and checking frequency by using the FRE-
QUENCY control.

(¢) OBTAIN F-M OUTPUT SIGNAL.—Turn
SIGNAL WIDTH control to MIN. Set TEST knob to
TEST (dot) position.

(d) DETUNE RECEIVER LOCAL OSCIL.
LATOR.—Set radar on manual tuning. Set local oscil-
lator at extreme end of tuning range, but on correct
side of transmitter (or beacon) frequency. Adjust local
oscillator for crystal current.

(e) TUNE RECEIVER TO TEST SET.—Slowly
tune radar local-oscillator mechanical tuning toward
center of its range, resetting the reflector voltage when
crystal current drops, and watching for f-m signal on
oscilloscope. Tune mechanical tuner of receiver for
maximum f-m signal and adjust reflector voltage for
maximum crystal current. Set TEST knob to RECV.
Then, if necessary, adjust setting of DBM attenuator to
prevent saturation.

(f) OBTAIN F-M BANDPASS CURVE.—Care-
fully broaden the scope pattern with the SIGNAL
WIDTH control while holding the signal in view with
the PHASE control until the bandpass curve is obtained.
Adjust local oscillator to get frequency-meter pip on
top of curve.

(2) ADJUST RADAR R-F COMPONENTS. —
Tune duplexer TR and ATR boxes for maximum Test
Set signal. Adjust DBM attenuator to avoid saturated
signal while tuning. Adjust crystal current for proper
value. Readjust local oscillator, TR and ATR boxes
to compensate for interaction.

———
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(3) COMPARE AFC AND MANUAL.—Switch to
AFC. If pattern moves more than half the bandwidth,
the afc circuit needs adjustment. If pattern disappears
on AFC, cither the afc circuit is inoperative or the
manual tuning is on the wrong side of the transmitter
frequency.

(4) CONTINUE WITH PERFORMANCE
CHECK.—Return to paragraph 7. 4. (2).

8. MEASURING PICKUP HORN SPACE LOSS.

a. Space loss of the pickup horn can be measured by
comparison to the loss in a directional coupler. This
method can be used only if a directional coupler can
be installed in the type of system under test. Once the
space loss for a particular type of system is determined,
it is unlikely that such a2 measurement will have to be
repeated again for each system of that type, provided
that the same horn distance is always used and that the
distance chosen is not critical.

b. Connect the Test Set as shown in figure 3-3 and
follow steps (1) through (4) of paragraph 7. b. Record
the DBM dial reading.

¢. Connect the Test Set as shown in figure 34 and
follow steps (1) through (4) of paragraph 7. b. Orient
the horn for maximum DBM dial reading. Adjust the
distance between the antenna and the horn until the
least critical convenient spacing is found. Set the power
and record the DBM dial reading.

Note
The distance between the antenna and the horn
should be from about three to- five feet, the
best distance depending upon the radar system
being tested. At some distance, the coupling
is critical to distance, i.e., the coupling varies
greatly for small changes in distance. The best
position for the hora is at the distance where
this effect is minimized.
d. The space loss for the horn and the particular

radar system is the difference between the DBM dial
readings obtained in steps b. and «¢.

e. For reference, the space loss and the corresponding
distance should be recorded in the following table.

Radar System D - ¢ Polarisation 8pace Loss
D = Horizontal distance between antenna di le and -up hora.
H= Vathldmnetmuuofd‘htdl’:m plek-up
ORIGINAL
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9. MEASURING OUTPUT CABLE ATTENUATION.

If the output cable becomes damaged or has beea
repaired, the calibration of the cable has probably
changed. A new attenuation calibration can be made
by the following method:

a. Connect the Test Set as shown in figure 3-3. Follow
steps (1) through (4) of paragraph 7. b. Record the
reading of the DBM dial.

b. By means of a UG-29B/U or a UG-30B/U con-
nector, connect in series an unknown cable similar to
the cable used in step a.

¢. Repeat step a.

d. The attenuation of the unknown cable added in
step b. is equal to the difference between the DBM dial
readings obtained in steps 4. and ¢.

10. ALTERNATE RECEIVER TUNING PROCEDURE.

This c-w procedure does not require an A- or a J-
Scope, but it is not as accurate as the procedure of
paragraph 6. k.

a. PREPARE RADAR AND TEST SET.—Complete
the following operations, if not already performed:

Operation Paragrapb
Prepare Radar ........... ... .. .. 6.a. (1)
Prepare the Test Set.............. 6.a.(2)

b. ADJUST RADAR RECEIVER.—Set radar on man-

ual tuning. Set gain high enough to show small amount
of noise.

¢. PREPARE TEST SET FOR RECV TEST.—Set
TEST knob to RECV, DBM knob to about —50 dbm,
POWER SET knob near maximum (clockwise) and
PHASE knob near mid-position.

d. TUNE RECEIVER TO TRANSMITTER (OR
BEACON) FREQUENCY.

(1) OBTAIN C-W OUTPUT SIGNAL. — Turn
SIGNAL WIDTH knob clockwise to CW. Maximize
meter reading with PHASE control. Leave TEST knob
on RECV and set DBM dial to about —$0 dbm.

(2) TUNE TEST SET TO TRANSMITTER (OR
BEACON) FREQUENCY.—Adjust SIGMAL FREQ.
knob to obtain transmitter (or beacon) frequency, re-
setting PHASE knob when meter reading drops 1097,
and checking frequency by using the FREQUENCY
control.

(3) DETUNE RECEIVER LOCAL OSCIL-
LATOR.—Set radar on manual tuning. Set local oscil-
lator at extreme end of tuning range, but on correct
side of transmitter (or beacon) frequency. Adjust local
oscillator for crystal current.

(4) TUNE RECEIVER TO TEST SET.—Slowly
tune receiver local-oscillator mechanical tuning toward
center of its range; reset the reflector voltage when
crystal current drops and watch for c-w signal on oscil-
loscope (appearing as intensified range sweep on PPI
or B-scope, or as increased noise level on A- or J-scope).
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See figure 3-14 for A-scope presentation. Tune mechani-
cal tuner of receiver for maximum c-w signal, increasing
setting of DBM attenuator, if necessary, to prevent
saturation.

e. ADJUST RADAR R-F COMPONENTS. — Tune
TR and ATR boxes for maximum Test Set signal. Adjust
DBM attenuator to avoid flat-topped signal while tun-
ing. Adjust crystal current for proper value. Readjust
local oscillator, TR, and ATR boxes to compensate for
interaction.

A—Receiver Not Tuned to
Test Set Frequency

-b‘ Id— TR Recovery Time (Range)

B—Receiver Tuned to Test
Set Frequency

Figure 3-14. Receiver Tuning on CW and Alternate
Method of Checking TR Recovery

11. ALTERNATE TR RECOVERY CHECK.

The c-w procedure is useful in special cases where
the TR recovery time is short and it is not possible to
phase the signal all the way into the transmitter pulse.

«. OBTAIN C-W SIGNAL.

(1) Perform the following operations unless al-
ready completed:

Operation Paragraph
Prepare Radar .................. 6.4.(1)
Prepare Test Set ................. 6.4.(2)
Prepare Oscilloscope ............. 6.4.(3)

(2) Adjust radar receiver. Leave the Automatic
Frequency Control on, if operative. Set gain to show
small amount of noise on A-scope or J-scope.

(3) Set the TEST knob to the TEST (dot) position
between TRAN and RECV, the DBM knob to about
+15 dbm, the POWER SET knob near maximum (clock-
wise) and the PHASE knob near mid-position.

(4) Turn the SIGNAL WIDTH control to the
CW position and adjus the SIGNAL FREQ knob to
maximize the amplitude of the noise or grass appearing
on the scope. Be sure the frequency meter is detuned.
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instructions .

1 Dbserve temperoture ond reiative humidity
under operahing conditions.

2 Loy straight edge through pownt o(opero-
ning relclive humidity) ond point b(operoting
temperaiure).

3 Observe scole readng af pont ¢, correchon
in per cent to be applied o cahbration
data

Exompie: (See inser! on right)

Operating Dota: 80%rh ( Pont 0)
46°C. (Pont b)

Data From Nomograph: At * -Q02 % (Pont @

EFFECT OF HUMIDITY AND TEMPERATURE ON
THE FREQUENCY OF COAXIAL AND CAVITY
RESONATORS normolized ot 25°C ond 60%
relotive  humdity.

Thes nomogroph Qives the correction %o be
odded o the colibraton frequency grven for
25°C ond 60Y%, relohve humidily for unsecled
resonalors due 10 vonotion n the dielectne
consiont! of ow with lemperoture ond humidity.
Thrs correction 8 Qood Over The normol vorio-
tion of ar pressure ot sea level, but o further
correction 8 needed of high oltitudes.

An odditionol correction must be mode for

the chonge »n of the wth
fernperature.
EXMRLE.
ooy o0
©
" s
1%

i 4 ¢ &% ¢

Pigure 3-15. Frequency Meter Corrections for Dielectric Changes
Due to Temperature and Humidity
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6. OBSERVE TR RECOVERY TIME.—Refer to fig-
sre 3-14. The first portion of the illustration (figure
3-14A4) shows the scope response before the SIGNAL
FREQ control is tuned to obtain the receiver frequency.
Figure 3-14B shows the c-w response after the pattern
is maximized with the SIGNAL FREQ control. The
mrecoverytimeisindiatedonthescopcmpomu
that time between the transmitter pulse and the point
at which the response first begins to drop off toward
the left of the grass.

12. MEASURING AVERAGE TRANSMITTER
POWER BELOW 10 DBM.

When transmitter power entering the Test Set is
between 41 and +10 dbm, the following procedure
may be used (the regular procedure of paragraph 6. 5.
or 7. b. is recommended when power entering the Test
Set is between 47 dbm and +30 dbm.):

a. CONNECT TEST SET TO RADAR. — Connect
Output Cable CG-92A/U (8’-0”’) from the RF receptacle
to the radar directional coupler (or test horn) as in
figure 3-3 (or 3—4). Set TEST knob to TRAN and set
DBM knob all the way counterclockwise.

b. TURN ON TEST SET.—Connpect 115V AC re-

e to power line with Power Cord CX-377/U (6’

0”). Turn 115V AC switch to ON and wait two
minutes.

¢. BALANCE METER.—With TEST kaob to TRAN
and DBM dial full counterclockwise, adjust FINE SET
ZERO control until meter pointer is at zero.

Afg(% FREQUENCY CHANGE)

TEMPERATURE (DEGREES CENTIGRADE)

Figure 3-16. Frequency Meter Corrections for
Dimensional Changes Due to Temperoture

ORIGINAL
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d. SET DBM DIAL.—Turn DBM dial clockwise to
end of travel. Then set DBM dial carefully to 410 dbm.

e. OBSERVE POWER.—Read the meter to get power
in milliwatts entering the Test Set. The left-hand limit
of the scale is zero milliwatts, the mid-scale point is
10 milliwatts, and each major division represents an
increase of one milliwatt.

/. CONVERT TO DBM.—Convert power eatering
the Test Set from milliwacts to dbm by use of figure 3-S.

g COMPUTE TRANSMITTER AVERAGE
POWER.—Compute as follows:

Puvioom) = T (vm) + Acaom) +C (am

Py (ave) = Transmitter Average Power (in decibels
above one milliwact).

T’ (aom) = Avetage r-f power entering the Test
Set. Obtained in step f.

A (4) = Total attenuation of cable and external at-
tenuators (if any) between Test Set and directional
coupler (or horn). An accurate value of db loss is
marked on the output cable supplied with the Test Set.

Cian) = Coupling of directional coupler (or space
loss between radar antenna and horn).

Example: In step e, meter reads four divisions from
zero point.

T’ = 4 milliwatts.
From figure 3-S5, T’ = 46 dbm.
Poviasm) = + 6 + 4 + 20 = 30 dbm.

13. TEMPERATURE AND HUMIDITY CORREC-
TIONS FOR FREQUENCY METER.
(See figures 3-15 and 3-16.)

Note

The accurate results which the following cor-
rections produce are seldom necessary in field
use except for tuning the beacon local oscil-
lator. Note that the temperature and relative
bumidity specified refer to the conditions
within the frequency-meter cavity. These con-
ditions may differ from those in the external
atmosphere.

s. DETERMINE CORRECTION FOR DIELECTRIC
CHANGE. (Use figure 3-15.)

Example: at 46°C, 80%, th, Af, = —0.02%,.

5. DETERMINE CORRECTION FOR DIMEN.-
SIONAL CHANGE. (Use figure 3-16.)
Example: At 46°C, Af, = —0.013%,.

¢. COMBINE CORRECTIONS.—Add Af, and Af,
algebraically.
Example: Af = Af, 4 Af, = —0.033%.

d. CORRECT FREQUENCY OR DIAL READING.
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(1) To correct observed frequency, convert Af
from percent to megacycles and add Af (mc) to ob-
served frequency.

Example: Af = —0.033%,.
FREQUENCY dial reading = 938.2
Observed frequency,

f, = 9382 mc
fo
f =f, + (Af) —
100
9382
f —9382 —0.033 X —
100

f — 9382 — 3.1 = 9378.9 mc

(2) To correct desired frequency dial setting, con-
vert Af from percent to megacycles and subtract Af(mc)
from nominal dial reading.

Example: f — Frequency desired — 9310 mc.

- = FREQUENCY dial reading
10

fo=f—af

Af = —3.1 mc

f, = 9310 — (—3.1) =9310 4 3.1
f =9313.1 mc

14. MEASURING C-W SIGNAL EQUAL TO NOISE.

Note
The c-w signal equal to noise is a measure
of receiver sensitivity used in bench testing. It
is related to but not equal to the receiver per-
formance figure (minimum discernible signal
power) used in field measurements.

a. CONNECT METER TO SECOND DETECTOR.
—Connect a high-impedance electronic voltmeter be-
tween ground and the cathode of the second detector
tube of the radar receiver.

b. CALIBRATE SECOND DETECTOR.

(1) OBTAIN CALIBRATED C-W SIGNAL.—
Complete the following operations, if not already
performed:

3-20
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Operation Paragrapb
Prepare Radar, Test Set and Oscilloscope. .. 6.f. (1)
Adjust Radar Receiver ................... 6.1.(2)
Tune Test Set to Receiver ................ 6.1. (3)
Check Meter Balance .................... 6. 1. (4)
Find Signal Again ...................... 6.1. (5)
Set Signal Power on CW................. 6.1. (6)

(2) ADJUST RECEIVER GAIN.—Turn receiver
gain down and then increase gain until meter deflection
starts to increase.

(3) CALIBRATE SECOND DETECTOR.—Turn
DBM dial in one-db steps, recording DBM dial reading
and corresponding voltmeter reading at second detector
cathode. Plot DBM dial reading against meter deflection
on graph paper to get calibration curve of meter read-
ing vs. db. As an approximation, this calibration may
be assumed a constant for units of the same type radar.

¢. SET NOISE LEVEL.—With Test Set DBM dial
set t0o maximum attenuation, turn receiver gain to a
convenient level (less than half of saturation) and
observe second-detector meter reading.

d. MEASURE C-W SIGNAL EQUAL TO NOISE.
(1) COMPUTE DESIRED METER READING.—
From the calibration curve obtained in paragraph 14.
b. (3) determine the meter reading corresponding to
3 db above the noise level reading obtained in para-
graph 14. c.
(2) RESTORE C-W SIGNAL.—Adjust DBM dial
to restore c-w signal obtained in paragraph 14. b. (1).
(3) SET CW SIGNAL TO EQUAL NOISE.—
Adjust DBM knob until meter reading computed in
paragraph 14. 4. (1) is obtained. Observe DBM dial
reading.
(4) COMPUTE C-W SIGNAL EQUAL TO
NOISE.

Pocwiasm) = Miavm) —Awn) —C am)
where:

Pycw(oom) = Continuous-wave power in to radar
which produces a power level at second detector equal
to noise.

M 4om) = Peak power output of the Test Set.

A o) = Total attenuation of cable and external at-
teauators (if any) between Test Set and directional
coupler (or horn).

C(a») = Coupling of directional coupler (or space
loss between radar antenna and horn).
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SECTION 4
PREVENTIVE AND CORRECTIVE MAINTENANCE

1. ROUTINE CHECK.

The Test Set can be checked occasionally to insure
that it is in operating condition by running through the
performance test indicated in Section 3, paragraph 3.

2. PERIODIC MAINTENANCE CHECK CHART.

Note

The attention of maintenance personnel is in-
vited to the requirements of Chapter 67 of the
Bureau of Ships Manual, of the latest issue.

The following table contains a list of the recom-
mended checks to be made on the Test Set after the
indicated periods of time:

3. LUBRICATION.

No lubrication is required to keep the Test Set in
proper operating condition.

4. FAILURE REPORTS.

A failure report must be filled out any time a defec-
tive part is replaced in the Test Set. Instructions for
filling them out are given on page 4-0.

5. THEORY OF LOCALIZATION.

Whenever trouble arises in a unit, the faulty part
can be quickly located if the observed symptoms point
to a particular stage or circuit. In general, more than
one stage or circuit can be suspect, hence simple and

TABLE 4-1. PERIODIC MAINTENANCE CHECK CHART

WHAT TO CHECK

HOW TO CHECX

WEEKLY

1. Power cord, r-f and video cables.

2. Panel Controls

Inspect for worn spots, loose plugs, cuts,
kinks, or bruises. Repair or replace, if
necessary. (See figures 4-11 and 4-12.)

See that all control knob; are tight on
shafts.

Disconnect both ends of all cords or cables
before inspecting.

3. Spare Fuses

Be sure there are two good fuses in the
spare fuse holders in the upper left cor-
ner of the front panel.

Replace only with type 3AG, 2 amps,
250 volts.

QUARTERLY -

1. Fastening hardware

2. Electrical connections.

Check for and tighten all loose chassis and
frame screws, nuts, etc.

Be sure power cord is discoanected from
power source.

Inspect internal wiring and tighten screws
on terminal boards.

See preceding pracaution.

3. Tubes

Check all tubes and replace those in faulty
condition. However, do wet replace the
tubes periodically. Be sure the tube is
faulty before replacing it. If the “new tube
substitute method” is used to isolate
trouble, be sure to return tube to set for
continued operation if it proves to be
g0od. Do not leave new tube in operation.
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direct checks should be made to eliminate properly
operating circuits from the suspect list. As an example,
suppose that the Test Set does not trigger properly
when r-f pulses of sufficient level are applied to it. If
a video trigger is applied to the EXT MOD-TRIGGER
IN jack with S102 on INT F-M and the Test Set then
functions normally, the logical place to look for a
faulty part would be in the V107 amplifier stage (see
figure 4-13). As a rule, tubes in malfunctioning cir-
cuits should be checked first. After a trouble has been
localized, voltage and resistance measurements will
usually point out the faulty part.

6. TROUBLE SHOOTING AND REPAIR.

a. GENERAL.—Because the Test Set is a calibrated
measuring instrument, corrective maintenance is neces-
sarily limited to trouble shooting in the electrical cir-
cuits and to replacement of complete assemblies in the
plumbing. At all times maintenance personnel must
take care to avoid disturbing the fixed adjustments on
any calibrated assembly. If calibration of any part is
changed, then the only practical procedure is to replace
the entire assembly with a spare calibrated assembly.

b. REPLACEMENT OF FUSES.—The only fused
circuit in the Test Set is the primary line of the main
power transformer. Two of the five spare fuses pro-
vided with the Test Set are located in fuse holders
adjacent to the two main fuse holders. They are type
3AG fuses rated at 2 amps, 250 volts.

WARNING

Never replace a fuse with one of higher rating
unless continued operation of the equipment
is more important than probable damage. If
a fuse burns out immediately after replacement,
do not replace it a second time until the cause
has been corrected.

¢. REPLACEMENT OF TUBES.

(1) The inside of the Test Set is made accessible
for the replacement of tubes by releasing the four snap-
slide fasteners which attach the control panel to the
cabinet. These fasteners are marked A in figure 4-1.

(2) Carefully slide the chassis assembly out of the
cabinet. Avoid bumping components against the flange
in the top of the cabinet.

(3) With one exception, V104, all tubes are easily
accessible and can be removed and replaced in the ususl
manner. The rectifier tube, V101, and the regulator
control tube, V102, are held in place by clamps which
buckle around the bases of the tubes.

(4) To replace the test-oscillator tube, V104, (see
figures 2-6 and 4-2) proceed as follows:

4-2

INSTALLATION

(#) Release the retainer clip and remove the
cover of the tube-mount assembly.

(b) Disconnect the cap of the test-oscillator
tube.

(¢) Remove the collar which secures the SIG-
NAL FREQ. knob shaft (figare 2-6).

(d) Pull out the SIGNAL FREQ. knob shaft
so that the coupling end of the shaft disengages from
the tuning nut on the oscillator tube (V104).

(¢) Depress one side of the flat clamp spring
at the tube base and carefully pull the oscillator tube
from its socket.

(f) Insert a new tube in the socket. The output
probe of the tube fits into the enlarged pin hole (pin 4)
in the socket. See that the tube is pressed all the way
into the socket.

(g) Push in the SIGNAL FREQ. knob with a
twisting motion until the shaft coupling engages the
tuning nut on the tube.

() Replace the collar removed in step (¢).

(i) Replace the tube cap connection.

(7) Replace the tube-mount cover, and secure
it in place with the retainer clip.

d. MAINTENANCE TEST EQUIPMENT RE-
QUIRED.—For ordinary circuit trouble-shooting, the
only piece of test equipment required is a Simpson
Model 260 Multimeter. However, in order to perform
the calibration procedures described in paragraph 7 of
this section, the following equipments (or equivalent)
will be needed:

(1) Microline® Model 555 Klystron Signal Source
with a 2K29 Klystron.

(2) Microline Model 123B Wattmeter Bridge.
(3) Microline Model 219C Thermistor Mount.

(4) PRD Model 195 Precision Calibrated Attenu-
ator.

(5) Microline Model 152A Variable-Pad Attenu-
ator.

(6) Microline Model 178 Variable Susceptance
Transformer.

(7) Model TSX-4SE Spectrum Analyzer.

e. TROUBLE SHOOTING TABLE.—The following
table indicates some of the probable troubles with sug-
gested possible remedies. In any case, the table serves
as a guide for localizing defective or improperly oper-
ating circuits. For checking circuits or taking voltage
measurements, allow a few minutes warmup after the
Test Set has been turned on.

*Reg. US. Pat. O
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MAINTENANCE Section 4
TABLE 4-2. TROUBLE SHOOTING CHART
SYMPTOM PROSASLE CAUSE REMEDY
(1) Meter be bal d by [ (1) COARSE SET ZERO control (R124) | (1) Adjust R124 as described in para-
means of FINE SET ZERO coa- requires adjustment. graph 6. g.(1).
trol.

(2) Change of resistance values of R115,
R116, or R119.

(2) Check values and replace if defective.

(2) Meter off scale to right.

(1) Short circuit across bead thermistor
in Z109.

(1) Replace thermistor mount as described
in paragraph 6. g.(4).

(3) Meter off scale to left.

(4) V-R tubes, V105and V106
glowing very brightly.

(5) F101 or F102 overloaded.

(6) Improper zero seton bridge
meter.

(1) Open bead thermistor in Z109.

(2) Any short circuit from + 300-volt sup-
ply o ground.

(1) Replace thermistor mount as described
in paragraph 6. g.(4). :
(2) Remove short circuit.

(2) Check polyiron terminal block ia
tube mount (Z107) for voltage
breakdown.

(b) Meter defective. Must be replaced.

(7) Bridge circuit inoperative.
(8) Control grid of V103 glowing.
(9) V102 overheating.

(1) Any short circuit from —210-volt sup-
ply to ground.

(1) Remove short circuit.

(10) One dial lamp out. other lamp
lit brighedly.

(1) Either 1101 or 1102 is burned out.

(1) Replace burned-out dial lamp.

(11) No test-signal output indication
on bridge meter.

(1) Defective test-oscillator tube (V104).

(2) R-F cut-off held fast in closed position.

(3) Bridge circuit inoperative.

(1) Replace V104 as described in para-
graph 6. c.

(2) Check cut-off mechanism and flexible
shaft.

(3) See symptom (7).

(12) Test-signal power output cannot
be controlled by POWER SET
knob.

(1) Defective resistor strip in power-set
attenuator of tube mount (Z107).

(2) Mechanical-drive mechanism defective.

(1) Repair or replace tube mount (Z107).

(2) Check mechanical drive.

(13) No frequency modulation of test-
signal output.

(1) Sweep not being triggered by r-f input.
(a) Transmitter output weak.
(b) Defective crystal (CR101).
(c) Weak amplifier tube.
(d) Defective blocking-oscillator.

(2) Sweep not being triggered by video
trigger (IFF).

(a) Lack of or weak trigger volage
source.

(b) Weak amplifier tube.
(3) Test-oscillator circuit faulty.

(1) Check amplifier and crysual (CR101).
(s) Check transmitter output power.
(b) Replace CR101.
(c) Replace V107 and V108.
(d) Replace T102.
(2) Check amplifier.

(a) Check trigger source.
(b) Replace V108.

(3) Check SIGNAL WIDTH potentiometer
(R137) and capacitors C107 and C114.

(14) Test-oscillator signals on A-

(1) Ripple present at reflector of test-oscil-

(1) Check filter of —210-volt section of

scope appear jittery. lator tube (V104). power supply.
(2) Weak triggering of sweep generator. | (2) Check cryswal (CR101) and amplifier.
(3) Multiple triggering of sweep gene- | (3) Check trigger source; check R134 and
rator. R135; switch radar system under test
t0 new repetition rate.
ORIGINAL
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f. CIRCUIT COMPONENTS. — Figures 4-1, 4-2, ing and repair. Note, as shown in figure 4-2, that the
4-3, 44, 4-5 and 4-6 point out the various componeats cover plate must be removed to make the amplifier
of the Test Set for quick ideatification in trouble shoot- components accessible. Also note that the bottom gusset

1 Fuse F101 18 115V AC Recessed Pl

2 Fuse F102 19 Frequency-Meter Fine Control
3 SPARE Fuses 20 PHASE Control Knob

4 MOD AMP Control Knob 21 Calibration Curve

5 TEST Knob 22 Frequency-Meter Assembly

6 Lamp 1101 Z106

7 DBM Attenuator Adjustment 23 Amplifier Unit
8 INT-FM EXT MOD Switch 24 Amplifier and Blocking

9 EXT MOD-TRIGGER IN Oscillator Tube V108
Receptacle 25 Amplifier Tube V107
10 POWER SET Attenuator 26 Tube Rocket XV101
Control 27 Resistor R115
11 SIGNAL WIDTH Control Knob 28 Resistor R116
12 Lamp 1102 29 Resistor R119

13 SIGNAL FREQ. Control Knob 30 Resistor R121
14 FREQUENCY-Meter Tuning 31 Resistor R122

Knob 32 Resistor R138
15 PULSE ANALYZER Receptacle 33 Resistor R141
16 CRYSTAL Retainer Cap 34 Tube Socket XV102
17 RF Receptacle 35 Resistor R139

36 Reactor L102

37 Capacitor C104

38 Capacitor C105

39 Resistor R113

40 Sweep Adjust Potentiometer R142

41 Resistor R144

42 Capacitor C103

43 Resistor R104

44 Reactor L101

45 Resistor R143

46 Spare Thermistor Mount Z109

47 Meter Balance Control
Potentiometer R124

48 Removable Cap for COARSE Meter
Balance Control

49 FINE METER BALANCE Control Knob

50 115V ON-OFF Switch S101

51 Thermistor Bridge Current Meter M101

A Dust Cover Fasteners

B Panel Mounting Screws

Figure 4-1. Test Set Chassis — Bottom-Front View

4-4
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plate (see figure 4-7) must be removed to permit access
to chassis components. A voltage and resistance chart
is shown in figure 48 to facilitate circuit checking
inside the Test Set chassis. Wiring diagrams covering
the complete Test Set are shown in figures 4-9 and 4-10.

g- REPAIR.

(1) ELECTRICAL ADJUSTMENTS. — The Test
Set contains only two adjustments which can be made

by operating personnel without danger of changing the

1 Test Oscillator V104

2 Tube-Mount Assembly Z107

3 Retainer Clip

4 Chassis Guard Rail

5 Access Hole (R142) Sweep Adjustment
6 Tube-Mount Cover

7 Amplifier-Unit Cover Plate

Section 4
Paragraph 6 f

Test Set calibration. No other adjustments should be
attempted in the field.

(a) COARSE SET ZERO POTENTIOMETER,
R124.—The purpose of this adjustment is to set the
range of the FINE SET ZERO control so that meter
balance can always be attained. The COARSE SET
ZERO potentiometer shaft is accessible through a front-
panel adjustment port located just above the word
COARSE. A removable cap covers the port. (See figure
4-1.)

8 Thermistor-Mount Assembly Z109

9 Conanector

10 Reflector Cap

11 R-F Output and Detector Section Z103
A Cover Fasteners

C Cover Plate Mounting Screws

D Amplifier Mounting Screws

Figure 4-2. Test Set Chassis
Right-End View — Amplifier Unit Cover Plate Removed
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1. Turn on the Test Set and allow about five
minutes for warm up.

2, Set the TEST knob to TRAN.

3. Set the FINE SET ZERO control to the
middle of its range (white index mark up).

4. Remove adjustment port cap and adjust the
COARSE control potentiometer with a screwdriver
until the meter is set at half scale.

5. Replace port cap when COARSE control is
set so that adjustment of FINE SET ZERO control
permuts pointer to cover the entire meter scale.

(6) SWEEP ADJUST POTENTIOMETER,
R142.—The purpose of potentiometer R142 is to adjust
the linearity, slope, and peak of the sawtooth sweep for

1 Transformer T102

7 Capacitor C110

MAINTENANCE

the oscillator tube. The potentiometer shaft is accessible
through the adjustment port on the rear of the chassis
(item 5 in figure 4-2 and item 12 in figure 4-5). The
Test Set must be removed from its dust cover for this
adjustment.

1. Connect an oscilloscope (Type TS-34A/AP
or equivalent) to the reflector of V104. Trigger both
the Test Set and the start-stop sweep of the oscilloscope
together with a suitable trigger source.

2. Turn on the Test Set and allow a few min-
utes for warm up.

3. Set the SIGNAL WIDTH control to MIN
and the PHASE control to MAX.

13 Resistor R135
14 Resistor R131

2 Capacitor C111
3 Capacitor C115
4 Capacitor C113
5 Capacitor C112
6 Capacitor C108

4-6

8 Capacitor C109
9 Resistor R126
10 Resistor R128
11 Resistor R129
12 Resistor R127

Figure 4-3. Amplifier Unit
Close-Up View of Inner Components

15 Resistor R133
16 Resistor R132
17 Resistor R130
18 Resistor R134

ORIGINAL



1 Tube-Mount Assembly Z107
2 Flexible Shaft

3 Capacitor C116

4 Switch S102

5 Step Attenuator Z101

6 Mod Amp Potentiometer R111
7 Spare Fuses

8 Fuses F101 and F102
9 Control Panel

10 E-Bend Section Z104
11 H-Bend Section Z104
12 E-Bend Section Z104
13 Bridge Meter M101

14 Switch S101

15 DBM Attenuator Z105

ORIGINAL

16 Spare Thermistor Mount Z109
17 Power Transformer T101

18 Chassis Guard Rail

19 Capacitor 101

20 V-R Tube V106

21 V-R Tube V105

22 Vacuum Tube V103

23 Capacitor C106

24 Capacitor C102

25 Regulator Control Tube V102
26 Rectifier Tube V101

27 Power Supply Chassis

28 Amplifier Unit

29 Pbase Potentiometer R112

Section 4

30 Thermistor Mount Z109

31 115V AC Plug J101

32 R-F Output and Detector Section Z103
33 Frequency-Meter Assembly Z106

34 R-F Cutoff

35 Resistor R110

36 Signal Width Potentiometer R137

37 Meter Balance Potentiometer R123

38 Coarse-CW Potentiometer R124

39 Reactor L102

40 Blocking-Oscillator Tube V107

41 Amplifier and Sawtooth Generator V108
A Cover Fasteners

B For Front Panel Retaining Screw

C For Plumbing Retaining Screw

Figure 4-4. Test Set Chassis
Top View — Control Panel Detached
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4. With a screwdriver, set the SWEEP AD-

JUST potentiometer so that the sawtooth voltage

reaches 100 volts at 50 microseconds. This setting should
produce the most linear sweep obtainable.

(2) MECHANICAL ADJUSTMENTS. — There

are no mechanical operating adjustments to be made

on the Test Set. However, removing or disconnecting

14 Resistor R10S
15 Resistor R107

1 Chassis Guard Rail
2 Socket XV101

MAINTENANCE

certain assemblies will, in some cases, facilitate part
replacement and repair. The procedures are indicated in
the following paragraphs.

(a) REMOVAL OF CONTROL PANEL.

1. Lay the chassis assembly bottom down on
a large flat surface.

26 Capacitor C104
27 Capacitor C105

3 Socket XV102
4 Capacitor C102
5 Capacitor C106
6 Resistor R139
7 Capacitor C114
8 Socket XV106
9 Capacitor C107
10 Capacitor C101
11 Resistor R106
12 Resistor R142
13 Resistor R114

16 Resistor R125

17 Resistor R102

18 Filter Choke L101

19 Resistor R105

20 Spare Thermistor Mount Z109

21 Resistor R108

22 Bridge Meter M101

23 115V AC Switch S101

24 Fine Meter Balance Potentiometer
R123

25 Coarse Meter Balance Potentiometer
R124

Figure 4-5. Test Set Chassis
Bottom-Rear View

28 Resistor R137
29 Resistor R110
30 Pulse Transformer L102
31 Frequency-Meter Assembly Z106
32 Phase Potentiometer R112
33 Amplifier Unit
34 Tube V108
35 Amplifier Cover Plate
36 Tube V107
A Dust Cover Fastener
C Cover-Plate Mounting Screw
E Access Hole to Sweep Adjustment R142
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2. Remove the calibration curve and holder
from the front panel by taking out the four corner
screws which retain the curve and holder.

3. Remove the four screws which secure the
front panel to the bottom gusset plate (figure 4-7 points
out the gusset plate).

4. Remove the four front-panel attaching
screws marked B in figure 4-1.

5. Remove the screw which attaches the plumb-
ing-support bracket at the center of the power-supply
chassis (refer to C of figure 4—4). The bracket is located
at the frequency-meter-to-DBM-attenuator joint.

Section 4
Paragraph 6 g (2) (a)

6. Allow the control panel to fold out and
down onto the bench. Avoid pulling or entangling the
laced cable which connects panel components to the
chassis. If handled properly, the cable is loag enough
to separate the panel and chassis sufficiently to make
parts readily accessible.

(5) REMOVAL OF AMPLIFIER UNIT.

1. Remove the amplifier-unit cover plate. (See
figure 4-2.)

2. Remove the four amplifier mounting screws
marked D in figure 4-2.

1 Dbm Attenuator Cam 7 R-F Output and Detector 13 Step Attenuator
2 Dbm Attenuator 8 Section Z103 14 TEST Knob
3 R-F Cutoff Flexible 8 Collar 15 Mod Amp Potentiometer

Drive Shaft
4 Power Set Attenuator Lever
S Power Set Attenuator
6 Tube-Mount Assembly Z107

9 SIGNAL FREQ. Knob
10 PULSE ANALYZER Receptacle
11 POWER SET Knob
12 INT-FM-EXT MOD Switch
A Cover Fastener

Figure 4-6. Test Set Chassis
Top — Rear View

16 Step Attenuator

17 Signal Width Potentiometer

18 Coarse Meter Balance
Potentiometer

49
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3. The unit can now be moved away from the used for all replacements. Table 4-3 shows the operating
chassis for repair. If it is desirable to remove the unit voltages and currents for the tubes used in the Test Set.
entirely, unsolder the five wires which connect to the Table 44 lists typical characteristics of these tubes.
small square terminal board on the amplifier.

(3) COMPONENT CHARACTERISTICS.

(a) ELECTRON TUBES.—The electron tubes Note
used in the Test Set are neither critical in operation All tubes of a given type supplied with the
nor must they be carefully chosen from good tubes equipment shall be consumed prior to employ-
of the same type. Good tubes from general stock may be ment of tubes from general stock.

TABLE 4-3. TUBE OPERATING VOLTAGES AND CURRENTS*

I HEATER
PLATR PLATR SCREEN | SCREEN SUPP. CATH. ORID m
SYMBOL TUBE TYPE PUNCTION m (MA) m (Mma) m (L) m A-C
Viol | SR4GY Power rectifier 850 AC | 20 per —_ - - 680 -_— 5.0
o CT plate
V102 | 6Y6-G Voltage regulator 680 40 680 40 300 300 225 6.3
V103 | 6SH7 Regulator amplifier 225 0.2 172 .08 o o -5.7 6.3
V104 | 2K25 Oscillator —57¢to0 (1] —_ —_ —_ (1] 300 6.3
-182
Vios | OB2 Voltage regulator o 20 —_ —_ — -105 —_— -
V106 | OB2 Voltage regulator —-105 20 —_ — —_ -210 _ -
V107 | 6SL7-GT, (A) | Amplifier 230 2 — — — 2 o 6.3
B 180 33 o -0.3 b
V108 | 6S5L7-GT, (A) | Amplifier 225 2 — — 2 o 6.3
(B) | Sawtooth generator | O to 300 o — — — 18 o —
¢ Voltages are DC to ground unless otherwise specified.
All readings taken with a Simpson Model 260 Multimeter.
TABLE 4-4. RATED TUBE CHARACTERISTICS
TRANS-
FILA- PILA- A-C VOLT- CONDUCTANCE
MINT | MENT | PLATE SCREEIN | PLATE | SCREEN | PLATE Aot (MICROMMOS) EMISSION
el VOLY- CUR- vOoLr- ORID VOLY- CUR- CUR- RESIS- AMPL-
ves AGS RENT AGt BAS AGS RENT RENT (IANCI) ﬂ'::"l"l:: " - . st
(1.4] (AmP) (1] (12} (12} (MA) (MA) OHMS! ORMA vour
SR4-GY 5.0 2.0 8so! —_— —_ 2502 — - bl —_ - - -
6Y6-G 6.3 1.25 200 |—14.0 135 61.0 2.2 18,300 —_ 7100 5800 | 150 25
6SH7 6.3 0.3 250 |- 1.0 150 10.8 4.1 900,000 —_ 4900 | 4000 93 20
2K253 6.3 0.44 3004 —_ —_— 228 —_ bl - - - - -
OB2 Regulation must not exceed 2 volts between min (5 ma) and max (30 ma) plate curreot.
6SL7-GT 6.3 0.3 250 -2.0 _ 2.3 - 44,000 70 1600 1200 40 30
1 A-C volts per plate with choke-input filter. 4 Beam voltage.
2 Qutput current. § Beam current.

3 Reflector voltage range: —20 to — 300 volts.
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TABLE 4-5. WINDING DATA

[ D-C RESIS- | WMAPED- meorv
NATION wms TANCE N | ANCE A-C
SYMBOL BAGRAM wINSING | uzz TURNS onms RATIO VOLTS REMARKS
T 101 | Primary 122 36512 3.8 —_ 1500 —
I gy |FikNo.1| 22 22 33 — 1500 —
: Fil. No.2| 21 18 .25 - 1500 -
1 HV.No.1| #37 6000 2600 — 2750 —
: Fil. No.3| 2 x #24 22 E-}) - 1500 —_
|
l
Hnev I
o $80-0-380V
1600y : RMS AT 36 MA
|
l Hv-l
|
(
|
|
| r-3
Primary 33 90 2.32 — 1000 —_
T 102 +
Sec. No. 1 33 90 2.46 1 1000 -
+ sec. | Sec. No. 2| #38 135 124 | 2.25 1000 —
PRI
L 101 Single 37 |2208 +10 430 - 2500 | 8 Henriesat 10V Rms,
120 Cps, 45 Ma Dc.
L1102 Single #33  |2960 115 230 — 1780 | 6 Henriesat 10V Rms,
1000 Cps, (No Dc).
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(b) WINDING DATA.—Table 4-5 provides
data on the transformers and choke coils used in the
Test Set.

(4) PART REPLACEMENT WITH SUPPLIED
SPARES.

(a) GENERAL.—Parts of the Test Set which
can be most easily damaged are supplied as spares within
the operating-spares container located in the cover. The
complete set of spares supplied with each Test Set is
listed in Section 1, paragraph 2. g. The following re-
placements can be made by maintenance personnel.

(b) GASKETS.—Nine gaskets for use in wave-
guide gasket-flange joints are supplied in the operating
spares. These gaskets are to be used as replacements
whenever gaskets are found to be corroded or damaged
in disassembly of the plumbing system.

(¢) THERMISTOR MOUNT.—A spare ther-
mistor mount with matched compensating resistor is
furnished with each Test Set. The spare unit is attached
to the left side panel near the bottom of the chassis.
(See Z-109 in figures 4-1 and 4—4.) Replacement is
accomplished by unsoldering the terminal-board con-
nections on the unit in the Test Set, and removing it
from the waveguide assembly after loosening the four
self-locking nuts on the flange joint. Attach the spare
thermistor mount and resolder the connections to the
terminal board. The thermistor bridge must be rebal-
anced each time this replacement is made.

(d) FUSES.—In addition to the two fuses in
the spare fuse holders on the front panel, three spare
fuses are supplied with the operating spares.

(¢) CRYSTALS.—Two 1N23B silicon rectifier
crystals are supplied to replace the trigger detector
crystal in the RF output section. The detector crystal
is replaced by removing the knurled cap marked CRYS-
TAL on the control panel and inserting a new crystal
cartridge into the cap.

(f) LAMPS.—Three 3.0-volt panel lamps are
supplied to replace the lamps used to illuminate the
DBM and FREQUENCY dials on the control panel.
The dial lamps in use are removable from the froat of
the control panel. See figure 4-1.

7. CALIBRATION PROCEDURES.

a. Power-In Calibration
(1) The following pieces of test equipment (or
equivalent) are required for making this calibration:
(#) Microline Model 555 Klystron Signal Source
with 2K29 Klystron
(b) Microline Model 123B Wattmeter Bridge
(¢) Microline Model 219C Thermistor Mount
(d) PRD Model 195 Precision Calibrated At-
tenuator
(e) Microline Model 152A Variable Pad At-
tenuator
(f) Microline Model 178 Variable Susceptance
Transformer

412
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(2) After the various equipments have been con-
nected as indicated in figure 4-14 (#) turn them on and
allow a 20-minuté warm-up period.

(3) Turn the function selector knob on the TS-
147B/UP to the TRAN position and set the DBM dial
to 47 dbm.

(4) Turn the calibrated attenuator to maximum
attenuation and zero the power meter on the TS-
147B,/UP.

(5) Adjust the calibrated attenuator to zero db.

(6) Set the signal source to 8500 mc, determining
this frequency by using the frequency meter in the
test set.

(7) Tune the susceptance transformer for maxi-
mum indication on the test set meter.

(8) Set the calibrated attenuator at its maximum
value and recheck the zero on the test set.

(9) Turn the calibrated attenuator back to its
zero position.

(10) Obtain a 1-mw indication on the test-set
meter by adjusting the variable-pad attenuator.

(11) Disconnect the TS-147B/UP from the cali-
bration setup and connect the thermistor mount.

Note
Special care should be exercised in the transi-
tion not to disturb the position of the input
coaxial cable to the TS-147B/UP (if one is
used). If the cable is moved, its attenuation
value will change and the subsequent reading
will be in error.

(12) Set the wattmeter bridge to the 1-mw range
and adjust the calibrated attenuator to obtain a deflec-
tion on the bridge meter of approximately three-quarters
scale.

(13) Tune the susceptance transformer to obtain
maximum indication on the wattmeter.

(14) Set the calibrated attenuator to its maximum
value and zero the wattmeter.

(15) Adjust the calibrated attenuator to obtain
a 1-mw deflection on the wattmeter.

(16) Read the dial indication on the calibrated
attenuator and convert the reading to its equivalent db
value. This value represents the correction to be added
algebraically to test set readings at the applicable fre-
quency. Perform this procedure also for frequencies of
9080 and 9600 mc.

b. Power-Out Calibration

(1) For this calibration test the following test
equipments (or equivalent) are needed:

() Microline Model 123B Wattmeter Bridge

(5) Microline Model 219C Thermistor Mount

(¢) Microline Model 178 Variable Susceptance
Transformer

ORIGINAL
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(2) Arrange the equipment as shown in figure
4-14 (b). Allow a 20-minute warm-up period.
Note

Do not use any connecting devices (such as r-f
cable) which introduce external attenuation.

It will be necessary, however, to use an adapter
between the test set and the susceptance trans-
former.

(3) Switch the range knob on the wattmeter bridge
to the 0.1-mw scale.

(4) Turn the function selector on the test set to
the TRAN position.

(5) Rotate the DBM dial to maximum attenuation
and zero the power meter on the test set.

(6) Set the function-selector knob to the TEST
position.

Figure 4-7. Test Set Chassis—Bottom View
with Gusset Plate Attached

ORIGINAL

Section 4
Paragraph 7 b (2)

(7) Turn the test-set local oscillator to 8500 mc.

(8) Peak the reading on the test-set power meter
using the PHASE control to obtain this peak at the
highest mode of oscillation.

(9) Rotate the DBM dial clockwise to obtain half-
scale deflection on the wattmeter-bridge indicator.

(10) Tune the susceptance transformer for maxi-
mum indication on the wattmeter bridge.

(11) Turn the DBM attenuator fully counterclock-
wise to maximum attenuation.

(12) Switch the test-set function selector to the
TRAN position.

(13) Zero the test-set power meter.

(14) Switch the function selector to the TEST
position.

(15) Use the POWER-SET control on the test set
to obtain a 1-mw reading on the TS-147B/UP power
meter.

(16) Zero the external wattmeter bridge and then
adjust the test-sec DBM dial to obtain full-scale deflec-
tion on the wattmeter bridge.

(17) Read the DBM dial. The difference between
<410 dbm and the dial reading represents the test set
correction at 8500 mc. Perform this test also for fre-
quencies of 9080 and 9600 mc.

¢. Relative-Error Calibration
(1) The following test equipments (or equivalent)
are required for this procedure:
(a) Model TSX-4SE Spectrum Analyzer
(5) PRD Precision Calibrated Attenuator Model
195
(2) Arrange the equipments as indicated in figure
4-14 (¢) and allow a 20-minute warm-up period.
(3) Set DBM dial on test set to —10 dbm and
turn function selector to the TEST position.
(4) Tune TS-147B/UP output signal to 8500 mc.
(5) Turn POWER-SET control to maximum (fully
clockwise).
(6) Set dial reading of calibrated attenuator to
approximately 100.
(7) Tune spectrum analyzer so that signal from
TS-147B/UP appears on scope.
(8) Peak signal on scope by using the analyzer
controls.

(9) Set calibrated attenuator to introduce 40-db
attenuation.

(10) Peak the test-set signal on the scope using
the analyzer controls and then set the pattern to a
convenient amplitude (such as 20 squares) using the
analyzer gaifi control.

(11) Turn the test-set function selector to RECV.
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Paragraph 7 ¢ (12)

MAINTENANCE

NOTE:
READINGS TAKEN WITH ALL CONTROLS CLOCKWISE .

RIGHT SIDE VIEW

7%

READINGS TAKEN WITH REFERENCE TO GROUND EXCEPT WHERE OTHERWISE INDICATED 68,
RESISTANCES IN OHMS, VOLTAGES DC UNLESS INDICATED OTHERWISE.
ALL READINGS TAKEN WITH A SIMPSON MODEL 260 MULTIMETER.

Figure 4-8. Voliage and Resistance Diagram

(12) Reduce setting of calibrated attenuator batil
test signal returns to reference level on scope. The dif-
ference between the db indication of the calibrated
attenuator and 35 db represents the DBM dial correc-
tion at the operating frequency

(13 Return the test-set function selector to TEST
and reset the calibrator attenuator to —40 db.

(14) Check the test-set signal level on the scope
and adjust the analyzer controls, if necessary, to bring
the level to the reference point.

(15) Check the DBM dial to be sure it is set at
—10 dbm.

(16) Set the calibrated attenuator to —35 db.

(17) Turn the DBM dial counterclockwise until
the signal returns to the reference level on the scope.

(18) Read the attenuation directly from the DBM

4-14

dial and record. As the calibrated attenuator value is
decreased further in 5-db increments, the nominal DBM-
dial readings should be —15, —20, —25, and —30,
respectively, to bring the signal back to the reference
level. The differences between the nominal dial readings
and the actual dial readings represent the corrections
at the particular 5-db points.

(19) Return the calibrated attenuator to the —40-
db setting and adjust the DBM dial to —10 db.

(20) Check the —40-db level against the reference
level on the scope. If the signal has drifted away from
this level, it will be necessary to reset it to the reference
level again and to take the readings again.

(21) Repeat the entire test through step (20) for
the two other calibration frequencies of 9080 and
9600 mc. v
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PARTS LISTS Section 5

high, 21/32 in. wide, 15/32 in.

ARM-CLIP
2 3 3 g
3 3
5 2d 2%
Eod
i I s 3
EO N R
# by I 1 1
e IR HOBREE
Egg £54 Egg_ R ' i 33?§
f3o 1fes; B o P
i ing i o
© = -3 Y g, ° Eo
‘?5 33 gfaigv =§§1 g 3"‘%
| 3
i ;
5

spring steel; cadmium plated finish; dim., 1-3/8

in.

<
Gan UverEL, SPEL DU JAUVTLAL /N
CABLE, RADIO FREQUENCY: coesxial; 51 ohms | Coax cable
0.420 jn. OD over-all, spec no. JAN-C-17
trical rating; 1.359 in. jaw
CLIP, ELECTRICAL: tube base
spring steel; cadmium
in. high, 21/32 in. wide,
trical rating; 1.897 i
spread; treated for hydrogen embrittiement

spread

N16-C-300798-866
3370-719000-2965

222636-26
3370
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SPRING-WINDOW
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5 Sedion

PARTS LISTS
Cross Reference Parts List
TABLE 5-5. MAINTENANCE PARTS KIT
Xy xay xaY xaY
pesie sesie pesie pesie
R-111 S-102 2105 Clamp (0200-21)
R-112 | T-101 Z-106 Clip (242890)
R-115 T-102 Z110 Clip (285642)
R-116 Z-103 Arm (235790) Contact (304690)
R-142 Z-104 Arm (815014) Generator, Sweep (660662)
TABLE 5-6. CROSS REFERENCE PARTS LIST
xay xEY xEY XY
JAN NO. pesie JAN NO. oesie JAN NO. pesie JAN NO. pesie
CM20D221) C-111 RC20BF104) R-129 RC42BF103) R-106 6Y6G V-102
CM20D471) C-114 RC20BF154) R-104 RC42BF104) R-102
CM35D103) C-103 || RC20BF201) R-122 || RC42BFs12] R-12% AN NO.
CM3s5D472) C-108 RC20BF225) R-101 STS2N S-101
CM35D512) C-115 || RC20BF333] R-103 || TS102P01 XV-105| AT-68/UP Z-101
CP29A1EF103V C-107 || RC20BF334) R-113 || TS102U03 - CG-409B/U (6) | Z-111
CP29A1EF104K C-116 RC20BF393) R-109 OB2 V-105 CG-92A/U (8) Z-102
CP69B1EF503K C-102 || RC20BF472) R-126 || IN23B CR-101 || CX-337/U (6) Z-112
CP70B1EH405V C-101 RC20BF621) R-121 2K2s V-104 RG-58A/U —
RA20A1RD102AK | R-123 RC20BF682) R-13$ SR4GY V-101 RG-9A/U —_
RA20A1SD252AK | R-124 RC30BF201) R-138 6SH7 V-103 UG-273/U -
RC20BF102) R-128 RC30BF333) R-130 6SL7GT V-107 3136-323 1-101
ORIGINAL
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PARTS LISTS
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5 Section PARTS LISTS
List of Manufacturers
TABLE 5-8. LIST OF MANUFACTURERS
coDt cont
SYMBOL NAME AND ADDRESS SYMBOL NAME AND ADDRESS

AB Allen-Bradley Co. HAW Hubbell Harvey Inc.
Milwaukee, Wis. Bridgeport, Conn.

AEV Aerovox Corp. HYT Hytron Radio & Electronic Corp.
New Bedford, Mass. Salem, Mass.

AMP American Phenolic Corp. IPC Industrial Products Co.
Chicago, Ill. Philadelphia, Pa.

ARP Aircraft Marine Products IRC International Resistance Co.
Harrisburg, Pa. Philadelphia, Pa.

ATI Adantic India Rubber Works Inc. MAI Marion Electrical Instrument Co.
Chicago, Ill. Maachester, N. H.

BHE Birtcher Corp. OAK Oak Mfg. Co.
North Los Angeles, Calif. Chicago, Il

BUS Bussmann Mfg. Co. RCA Radio Corp. of America
St. Louis, Mo. New York, N. Y.

CHL Crowley Heary L. & Co. Inc. SH Shakeproof Inc.
West Orange, N. ). Chicago, Ill.

CIN Cinch Mfg. Co. SLE Sylvania Electric Products Inc.
Chicago, Ill. New York, N. Y.

CPT Croname Inc. TBC Thompson-Bremer & Co.
Chicago, Ill. Chicago, Ill.

CuT Cutler-Hammer Inc. WE Western Electric Co.
Milwaukee, Wis. New York, N. Y.

DHM Davies, Harry Moulding Co. WES Wesche B. A. Electric Co.
Chicago, Ill. Cincinnati, Ohio

FDR Federal Telephone & Radio Corp. wG Wigand, Edwin L. Co.
Clifton, N. J. Pittsburg, Pa.

GE General Electric Co.
Schenectady, N. Y.
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COARSE SET ZERO Potentiometer . .. .... 45 Temperature and Humidity for Frequency
Sweep Adjust Potentiometer .............. 4-6 Meter ...t 3-19
Test-Set Panel Controls .................. 3-2 Description
Applications Electri.ctl R TR R R R TP PR RRRPRPP 2-1
Alternate Receiver Tuning Procedure . .. ... 317 Elect.nal Circuits ....................... 2-5
Alternate TR Recovery Check ............. 317 Physical e 1-2
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410dbm ... 3-19 Video-Cable Assembly CG-409B/U(6'0”) .. 1-2
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Measuring Receiver Bandwidth ... ....... 31§ Adapter UG-397/U ..................... 1-3
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Measuring TR Recovery Time ............ 3-12 Removal of Chassis Assembly from Cabinet.. 4-9
Overall Performance ..................... 3-15 Removal of Control Panel from Power Sup-
Tuning Radar Receivers ................. 3-12 _ PlyChassis ...l 4“8
Attenuators Equipment Supp lm!
DBM.Calibrated .. ...\ 24 Gasket—Flange Joint ....................... 2-2
POWER-SET ... i, 2-2 Gaskets L TTeTreTtteresseceaciaenteaues ... 1-3
Step ... 24 Installation ........ T e enaeaes 3-1
P ........ .

Calibration ............................. 411 Joint ChokeFlange ... 2-2
- . ) Joint, Gasket-Flange ........................ 2-2
Circuits, Electrical Klystron, Reflex .....................cooiiiiiinnn

qucking-Oscillatot Sweep and Trigger Measurements :
Swuchlng CII’GII.( AR R RE R 2-7 Avenge Transmitter Power . ............. 3.3
Power Supply Circuit .................... 2-12 Beacon Response ........................ 312
Test-Oscillator Circuit ................... 2-8 Current . . ..
Thermistor-Bridge Circuit ................ 2-9 C-W Signal Eq ual to Noise. . . ... ... 3-20
R.i:irl:uuliste Detector and Trigger Amplifier 25 Radar 6‘:::::lsql’erfomnce ............... 3-15
e e ~ Receiver Bandwidth ..................... 3-15
PU!.SE-ANALYZER Circuit ............. -5 Receiver Frequency ..................... 3-13
Connections Receiver Performance Figure ............. 3-15
Oscilloscope TS-34/AP, TS-239/AP, Receiver Sensitivity ...................... 3-15
AN/USM-32 or AN/USM-24........... 3-3 Tables ...... ...
Power Cord CX-337/U(6'0”) ............ 3-3 Transmitter Frequency ................... 3-5
Output Cable CG-92A/U(8'0”) .......... 33 TR Recovery Time ........... e 3-12
Video Cable CG-409B/U(6'0”) .......... 3-3 Voltage and Resistance . .................. 3-16
Controls, Panel Measuring Pickup-Horn Space Loss . .. ... PR 3-16
DBM ....... ...l 3-2 Measuring Radar Performance Abridged
FREQUENCY ......................... 3-2 Procedure .................... ... ... 3-13
FINESETZERO ....................... 3-2 Complete Procedure ........... . 33
ON-OFF ......................ciil 32 Measuring Output-Cable Attenuation .......... 3-17
PHASE ....................... e 3-2 Measuring Receiver Bandwidth ............... 3-15
POWER SET .......................... 3-2 Measuring Receiver Recovery Time .................
SIGNALFREQ. ........................ 3-2 Measuring Receiver Serisitivity ................ 3-8
SIGNAL WIDTH ...................... 3-2 Measuring Receiver Sensitivity Using Pickup Horn
TEST ..o 3-2 AT-68/UP ................ccciiiiiianL, 3-8
INT FMCEXTMOD .................... 3-2 Measuring Test-Oscillator Frequency ...............
MODAMP.................covvvninnn.. 3-2 Measuring Transmitter Frequency ............. 3-5
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Use to Measure Receiver Sensitivity . ....... 3-8 Operation, Principles of ................. 33
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