


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































Y CATALOG OF

NAVY MATERIAL A

Signal Generating Equipment

TS-418/V

FUNCTIONAL DESCRIPTION

Signal Generator TS-418/U is a portable, self-
contained Signal Generator covering the band 400 to
1000 mec.

It provides either cw or pulse modulated rf signals
derived from an internal modulator-oscillator system.
Alternatively, positive or negative pulses,or sine waves
of external origin can be used to modulate the rf carrier
in place of the internal modulator. The internal modu-
lator can either operate free running or be triggered by
anexternal source of positive or negative polarity pulses
or sine wave voltages.

The timing of the pulsed rf signal can be varied over
a convenient range of time delay. Simultaneously, two
separate output synchronizing video pulses are provided
for external use, one of them coinciding with the out-
going rf pulse and likewise delayable.

The instrument is accurate and is designed for use
with radio and radar receivers and for other applica-
tions requiring small amounts of rf power, such as the
measurement of standing wave ratios, antenna or trans-
mission line characteristics, conversion gain, etc.

RELATION TO OTHER EQUIPMENT

Part of Test Set AN/MPM-15. The latest version of
this equipment bears the nomenclature Signal Generator
AN/URM-49.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—115 v £10% ac, 50 to 1600 cps, 130
w (standby heaters for moisture elimination are
included).

FREQUENCY RANGE.—400 to 1000 mc.
Accuracy: 1% of dial reading.

OUTPUT IMPEDANCE.-50 ohms for max VSWR of 3 db.

OUTPUT POWER, RF.-1 milliwatt cw (max).
Accuracy: +2%.

OUTPUT VOLTS AND ATTENUATION, RF.—0.2 uv
(-120 db) to 0.2 v (0 db).

Accuracy: 2%.
MODULATION. — Internal External
Pri: 40 to 4000 pps. 40 to 6000 pps.

Pulse Width:

Pulse delay with
respect to fixed
sync out:

Input Impedance:

Input Volts:

Frequency, Sine
Wave:

0.5 to 10 usec. 0.5 to 20 usec.

10,000 ohms.
+40 to 70 v.

3 to 300 usec.

100 cps to 100
ke (3 v for 30%
mod),

SYNC OUT VOLTS.— +65 v peak, no load; +42 v peak,
500 ohms load shunted by 1500 puf, 5 psec max
duration.

PRESENTATION AND CONTROLS. —All operating con-
trols and cable connectors are located on the front
panel as shown in the picture and are as follows:

Reference  Designation Function
1 Power Input Power connector,
2 Power Power switch. In the

ON position the in-
strument is on; in
the opposite posi-
tion the space heat-
er is on and the in-
strument is off,

4.4 TS-418/U: 2

Reference

Designation

3

10

11

12

13

14

15

On

Off

Signal Frequency mc

Modulation
Selector-cw;
Pulse: Internal,
External Posi-
tion; External
Negative; AM,

RF

Zero Set

Power Set

Power Set

Output Attenuator

Sync Selector

Pulse Rate

Pulse Delay

Pulse Width

UNCLASSIFIED

Function

Pilot lamp (red) that
indicates space
heater is off and
circuits are ener-
gized.

Pilot lamp (white)
that indicates space
heater is on and
circuits are not
energized.

Main tuning dial and
control knob.

Oscillator modula-
tion selector switch,

Turns RF oscillator
ON or OFF.

Meter zero set con-
trol.

Output level refer-
ence meter,.

Control which adjusts
reading of power
level meter,

Output attenuator
control and output
level indicating
dial,

Adjusts Modulator so
that it will synchro-
nize with various
types of external
voltages; also al-
lows Modulator to
generate pulses in-
ternally.

Selects pulse repeti-
tion rate when Mod-
ulator generatesin-
ternal pulse.

Determines delay in
microseconds be -
tween external syn-
chronizing pulse
and start of output
RF pulse,.

Determines width
in microseconds of
output RF pulse,

(usaF) : Minor Standard
(NavY): Standard
(arMY) : Not Classified

TYPE
CLASSIFICATION:

STOCK No.: (UsaF): 7CAC-363965
(NAvVY): F16-0-304512-200
(aRMY): 3F4325-418

DESIGN COGNiZANCE: Navy, BUAER

Navy 16 (AER) Producticn, BUSHIPS
CS-295 Development

PROCUREMENT INFO.:
PROCUREMENT COG.: Navy, BUAER
RDB IDENT. NO.: UY,},2
Fol.l.N.:

UNCLASSIFIED



Y BUREAU OF SHIPS SECTION — Part |1 AR

UNCLASSIFIED Signal Generating Equipment
TS-418/V
Reference  Designation Function FITTINGS AND ACCESSORIES.—There are five coaxial
connections to the front panel for Sync in, Sync out,
16 RF Output Terminal at which Ext Mod., Delayed Sync Out and RF out, See cable
RF output is ob- adaptor chart following. Three coaxial cables are
tained. supplied, each with a BNC (UG-88/U) connector on
17 Ext Mod Terminal to which each end. Three adaptors UG-273/Upermit connecting
external modulating each of the three coaxial cables to UHF type fittings
voltage is applied. and three more, UG-201/U, permit connecting to type
18 Sync In Terminal to which N fittings. Three additional adaptors, UG-255/U, per-
external synchro- mit UHF connections directly at the equipment panel.
izi 1t i -
;ifggg voltageisap CONSTRUCTION. —Watertight Transit case CY-741/U
19 Sync Out Termi;lal at which provides slides for the Signal Generator, accessory
undelayed positive cables 'and a Handbook (VAN—16—35TS_418—3). Other ac-
synchronizing pulse cessories are mognted in the'Trans1t case cover. The
is obtained. hinged lid is provided with slide snap fasteners. The
20 Delayed Sync Out Terminal at which Sigpal Generator’§ case is of alumi‘num alloy with
ips stainless steel rail handles. It has side louvers for
delayed positive L . . G
synchronizing is ob- ventilation and is gray wrinkle finished.
tained; this pulse is
approximately si - MANUFACTURER'S OR CONTRACTOR’S DATA
multaneous with Lavoie Laboratories, I Morganville, N.J
start of RF pulse. voi atories, Inc., nville, N.J.
21 Line Holder for 3 ampere Contract NOa(s)-9766.
line fuse. Boonton Radio Corporation, Boonton, N.J.
22 Spare Holder for spare 3 Contract N5sa-8669.
ampere line fuse,
23 Line Hi)ilr(lf?u[ss 3 ampere TUBE COMPLEMENT
24 Spare Holder for spare 3 (2) 6AGT (1) 2C36 (2) oB2
ampere line fuse. (1) 5R4-GY (1) 12AT7 (1) 6AK5
25 Lock Clamp to lock fre- (1) 5Y3-GT (1) 12ax7 (5) 6786
quencydrive mech-
?;:gsm at any set- REFERENCE DATA AND LITERATURE
26 Lock Clamp to lock attenu- AN 16-3'5TS418—3: Handbook of N}aintenance Instr/'uctions
ator drive mecha- for Signal Generators TS-418/U and TS-418A/U.
nism at any setting.
l UG-290/U UG-88/U UG.88/U
RF OUT BNC <<——> <BNC RG.55/U BNC > - BNC__
UG-290/U UG-201/U
I N
SYNC OUT BNC £4—— L e\ BNC 1 N >
UG-88/U UG-88/U
— BNC RG-55/U BNC -
UG- 290/U UG. 273/y
DELAYED BNC . » > BNC UHF LHE
SYNC OUT UG-88/U UG-88/U /
— BNC RG-55/U BNC > -—!
UG- 290/U
SYNC IN BNC £<—
-2
BNC UHF — UHE g
UG-290/U
EXT MOD BNC £4———
BNC
UNCLASSIFIED 4,4 TS-418/U: 3



Y CATALOG OF NAVY MATERIAL A

Signal Generating Equipment UNCLASSIFIED
T5-418/U
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS /inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE 1GHT
EQUIPT ( ARMY) HE (GHT WIDTH DEPTH flbs.
| Signal Generator TS-4i8/U 7CAC-363965 12-3/8 13-1/2 17-5/8 54.5
ASO-R16-AN-TS-118/U
3F4325-418
| Transit Case CY-74(/U -
FI16-T-20139-5901 16 18-5/8 21-7/8 24.0
t Power Cord CX-337/U 7CAC-170264-86 72 1g 0.6
3E6000-337-72
NI7-C-48226-2021
7CAC-170265-217 72 1g 0.3
| RF Cable CG-546/U 3E6015-546.3
NI16-C-11923-8221
7CAC~170265-54 96 g 0.4
2 Video Cord CG-546/U -
3E6015-546.4
3 Adaptor UG-201/U 8850-108745 3/4 0D 1-9/16 0.1
27308-201
NI17-C-67990-2447
3 Adaptor UG-255/U 8850-108880 5/8 1-3/8 0.1
27308-255
Ni7-C-67989-1323
3 Adaptor UG-273/U 8850~10200
22308-273 0.1
N17-C-67988-5260 i
Spare fuses, pilot lamps, and thermistors are supplied TOTAL LESS MAINTENANCE REPAIR PARTS 8l.1
with the equipment. All above packed in transit case. , | TOTAL
4,4 TS-418/U: 4 UNCLASSIFIED
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UNCLASSIFIED

SIGNAL GENERATOR TS-419/U

st wioTH

Signal Generating Equipment

T5-419/U

Signal Generator TS-419/U.

FUNCTIONAL DESCRIPTION

Signal Generator TS-419/U is a portable, self-
contained Signal Generator, covering the band from 900
to 2100 mc.

It provides either CW or pulse modulated RF signals
deriving from an internal modulator-oscillator system.
The timing of the pulsed RF signal can be varied over a
convenient range of time delay. An external source of
positive or negative pulses can be used to modulate the
RF signal in place of the internal modulator. The inter-
nal modulation can be triggered by an external pulse
source of positive or negative polarity, or by sine wave
voltages. Two separate output-synchronizing video pulses
are provided for external use,one of them coinciding with
the outgoing RF pulse and likewise delayable.

The equipment provides an accurate signal source
designed for use with radio and radar receivers and for
other applications requiring only small amounts of RF
power, such as the measuring of standing wave ratios,
antenna or transmission line characteristics, conversion
gain, etc,

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—110 to 125 v, ac, 50 to 1600 cps,

300 w.

FREQUENCY RANGE.—900 to 2100 mc.

Accuracy: 1% of dial reading.

OUTPUT IMPEDANCE, RF.—50 ohms (for max VSWR of

6 db).

OUTPUT POWER, RF.—1 mw max, CW.
OUTPUT ATTENUATION, RF.—0.22 uv (-121 dbm) to

0.16 v (-3 dbm).

Accuracy: =2 db by dial reading.

PULSE MODULATION.—Internal or External.

Rep Rate: 40 to 4000 pps max.

Width: 0.5 to 10 usec max.

Delay (relative to fixed sync out): 3 to 300 usec (max
of 75% of interval between pulses, 187 usec max at
4000 pps).
reak Ampiitude, Exi Mod. 40 v 70 v, = polaiily,

UNCLASSIFIED

SYNC IN.—
Pulse (Peak) Sine Wave (rms)
Amplitude: 10to 50 v, 10to 50 v
+ polarity
Rate: 40 to 4000 pps 40 to 4000 cps
Width: 0.5 to 50 psec
SYNC OUT.—
Undelayed Delayed
Peak am-
plitude,
No Load: 40 v 40 v
500 ohms
across
1500 puf: 25 v 25 v
Width: 1.3 to 4 usec 1 to 3 usec

PRESENTATION AND CONTROLS.—All operating con-
trols and terminals are located on the front panel.
When the ac power cable is plugged in and the ON-
OFF switch is in the OFF position, an internal space
heater, designed to prevent condensation, is made
operative, With the power switch in the ON posi-
tion, the space heater is switched OFF and the equip-
ment is turned ON,

TYPE (usaF): Standard Receiver
CLASSIFICATION: (NAVY): Standard

(ARMY) : Not Classified

STOCK NO.: (USAF): 1690-329002305
(NAVY) : F16-0-304514-200
(ARMY) :  3Fu4325-419

DESIGN COGNIZANCE:  Navy, BUAER

PROCUREMENT INFO.: Navy, |6G5(AER); DWG No. 1060
PROCUREMENT COG. : Navy, BUAER

RDB IDENT. NO.: 4.1.2

F.b.l.N.

4,4 TS-419/U: 1



Y CATALOG OF NAVY MATERIAL A

Signal Generating Equipment
TS-419/U

Five coaxial terminals are used for RF OUTPUT,
EXT MOD,SYNC IN, SYNC OUT and DELAYED SYNC
OUT. The operating controls are:

Designation Function

Meter Output level indicator

Zero Set Meter Zero set con -
trol

Power Set Adjust reading of

power level meter

Output attenuator
Control

dbm and uv scales

900 to 2100 mc, in 50
mc divisions

Selects NEG MOD,
POS MOD, RATE
X 10, RATE X1,
CW, ZERO SET,
POS SYNC, NEG
SYNC, SIN SYNC

0.5 to 10 usec scale
Pulse Delay 3 to 300 usec scale
Pulse Rate 40 to 400 pps scale

The ac power receptacle, fuse and spare fuse

holders, HEATER and POWER pilot lamps are also
provided.

FITTINGS AND ACCESSORIES.—All coaxial receptacles
on the front panel are BNC jacks.

Output Attenuator

Attenuator Dial
Megacycles Dial

Function Selector

Pulse Width

UNCLASSIFIED

The RF cable and the two video cables are all ter-
minated by BNC Type, UG-88/U plugs on both ends.
For connections to equipments having Type connectors
other than BNC, three sets of 3 adaptors (BNC to N,
BNC to UHF male or female) are supplied. Ordinary
uses of the accessory cables and adaptors are shown
in the chart below.

CONSTRUCTION.—The Signal Generator is enclosed in a
metal cabinet provided with panel guard handles. The
complete equipment with accessories and equipment
spares fits into a waterproof transit case, made of
aluminum-balsa sandwich, that has spring latches and
two carrying handles.

MANUFACTURER’'S OR CONTRACTOR'S DATA
Aircraft Radio Corporation, Boonton, N.J,
Development Contract N5SA13617, Model H-12,
Production Contract NO: (s)9748, dated 4 April 1948,
Technicraft Corporation, Kansas City, Missouri.
Production Contract NOa(s)12279, Model H-12,
dated June 1950.

TUBE COMPLEMENT
(5) OA2
(2) 5R4-GY

REFERENCE DATA AND LITERATURE
AN16-35TS419-3: Handbook of Maintenance Instructions
for Signal Generator TS-419/U,

(1) 6BM6
(8) 6V6-GT

(6) TF8

UG-291/U UG-88/U UG.88/U
RF OUT BNC <<———> <BNC BNC > - o
UG-290/U UG-201/U
SYNC 0UT BNC -— — BNC N —
UG-88/U UG.88/U
—> BNC BNC -
UG.290/U UG-273/U
DELAYED BNC
SYNC OUT ~—] —— BNC UHF PR
UG-88/y UG.88/U
—» BNC BNC -
UG-290/U 2
SYNC IN BNe . - > BNC UHF —_ -
UG-290/1
EXT MOD ENC ; P
SHIPPING DATA
NUMBER VOLUME OVERALL DIMENSIONS (inches) WE IGHT
oF CONTENTS AND IDENIIF ICATION (Cu. Ft.) PACKED
BOXES ' : HE I GHT WIDTH DEPTH (lbs.)
[ Signal Generator, TS-419/U, with Accessories 8 24 24 24 80.0
4.4 TS-419/U: 2 UNCLASSIFIED
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UNCLASSIFIED Signal Generating Equipment
TS-419/U
EQUIPMENT SUPPLIED
QUANT!ITY (USAF) OVERALL DIMENSIONS (inches) e
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) ?;‘l;"")'
EQUIPT (ARMY) HE 1GHT WIDTH DEPTH -
| Signal Generator TS-419/U 1690-329002305
F16-T-20139-5951
3FU325-419 10-7/8 17-3/8 " 41.75
| Transit Case CY-686/U - 16-1/2 18-3/4 12-1/2 18.0
| Power Cable CY-337/U -
ASO-R16-C-~3824 72 1-1/2 0.75
I RF Cable CG-546/U -
ASO-R16-C-3738-700 72 27/64 0.25
2 Video Cable CG-403/U 1600~ 54435230
ASO-R16-C-3761 72 27/64 0.25
1F430-409.74. 12
3 Adaptor UG-255/U 298296927
27308-255 3/4 1-5/8 0.12
3 Adaptor UG-201/U 278296855
27308-201 3/4 1-9/16 0.12
3 Adaptor UG-273/U 3300-298296948 3/4 1-5/8 0.12
N17-C-67988-5260
3 Lamp - 3/8 1-3/32 0.10
ASO-17-1-6297
5 Fuse 8800-361212
AS0-17-F-16310 1/4 I-1/4 0.10
| Thermistor Bead 3300-396186079 5-32 i-1/8 0.10
2 Instruction Book -
AN16-35TS419-3 -
TOTAL LESS MAINTENANCE REPAIR PARTS| 62.0
TOTAL

UNCLASSIFIED 4,4 TS-419/U: 3
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UNCLASSIFIED Combination and Group Test Set

ELECTRONIC SWITCH TS-433A/U TS-433AV

PHASE DISTORTION.--Negligible up to 25,000 cps.

INPUT RESISTANCE.—100,000 ohms.

INPUT VOLTS.—

Maximum Attenuation: 150 v rms.
Zero Atten, Balance: 2.5 vrms.
Zero Atten, Max Unbalance: 1.5 v rms.

SQUARE WAVE GENERATOR.-—

Frequency Range: 10 to 500 cps.

Rise Time: 25 usec at 500 cps.

Output Resistance: 50,000 ohms.

Max Output: 30 v, peak-to-peak.

Max Signal Output, Balance: 75 v, peak-to-peak.
Voltage Gain, Each Channel: 10 max.

PRESENTATION AND CONTROLS,—All controls and
terminals are located on the front panel except for
the ac cord and plug, which is permanently attached
to the back of the instrument.

The input terminals are: the ground post, common
to both channels Input A, Input B.

Amplification for channel A is controlled by the
“gain A’ knob (0 to 100). Amplification for channel B
is controlled by the ¢‘gain B’’ knob (0 to 100).

The switching rate achieved by amplifiers cut off
alternatively by the rate multivibrator, is controlled
by the frequency knob, 0 to 100, and the range switch
having positions 1, 2, 3, and 4,

The balance, or voltage separation between zero
volt axis of each channel, is controlled by the balance
knob, 50 - 0 - 50,

The common output, “output’’ and ‘‘GND”’ posts, is
used for connection to an oscilloscope,

An ““ON-OFF” switch and pilot lamp are also fea-
tured.

FITTINGS AND ACCESSORIES.—No leads or accessories
are supplied and all connections are made to ordinary
binding posts.

CONSTRUCTION. — The case is made of steel and the
front panel of aluminum, both having a black wrinkle
finish.

Electronic Switch TS-g4334/0. A carrying handle is located on the top of the in-

strument case.

FUNCTIONAL DESCRIPTION

Electronic Switch TS-433A/U is an auxiliary elec- MANUFACTURER’S OR CONTRACTOR’S DATA
tronic switch for cathode ray equipment designed to Allen B, Dumont Laboratories, Inc., Passaic, N.J.
permit the simultaneous observation, for purposes of
comparison, of two or more independent signals on the

screen of a single beam oscilloscope. TUBE COMPLEMENT
Two input channels are available for the comparison (2) 6SJ7 (2) 6J5 (1) 80
of amplitude, waveform, phase and frequency relation- (2) 6V6

ships. By use of two units operated in cascade, up to
three independent patterns on a single scope.
The switch equipment is also a square wave genera- REFERENCE DATA AND LITERATURE
tor over the range of 10 to 500 cps, for the testing of TYPE 185A: Allen B. Dumont Technical Catalog.
amplifiers and other networks.

RELATION TO OTHER EQUIPMENT

Electronic Switch TS-433A/U is similar to Dumont gzz:smcnlow: Ezicsi Standard
Model 185-A. It is similar to Electronic Switch TS- (ARMY) :  Standard
433B/U which is designed to operate from a 115 v or STOCK NO.: (USAF) :

230 v ac source. (NAVY) : F16-G-54385~4801
(ARMY) : 3F3917

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—115 v ac, 40 to 60 cps, 30 w (230 v
operation by modification).

DESIGN COGNIZANCE: (Coles Sig. Lab.
PROCUREMENT INFO.:

SWITCHING RATE.—10 to 2000 times per sec. PROCUREMENT C0G.:  Sig C Army
AMPLIFIERS, —Flat, 0 to 5000 cps, down 25% at 25,000 RDB IDENT. NO.:  10.1.7
Cps. ElLLN

UNCLASSIFIED 4,10 TS-433A/U: 1
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Combination and Group Test Set UNCLASSIFIED
TS-433A/U
SHIPPING DATA
NUMBER VOLUME OVERALL DIMENSIONS (1nches ) WE IGHT
OF CONTENTS AND IDENTIFICATION (Cu. Ft.) PACKED
BOXES s HE IGHT WIOTH DEPTH (lbs.)
I Electronic Switch TS-433A/U 3.5 49

EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) ‘:‘E'G“T
EQUIPT (ARMY) HE IGHT WIDTH DEPTH tes.)
] Electronic Switch TS-433A/U - 11-3/u4 7-3/8 13 17
F16-G-54385-4801
TOTAL LESS MAINTENANCE REPAIR PARTS
1 I TOTAL
UNCLASSIFIED

4.10 TS-433A/U: 2
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UNCLASSIFIED

ELECTRONIC SWITCH TS-433B/U

FUNCTIONAL DESCRIPTION

Electronic Switch TS-433B/U is a portable equipment
which makes possible simultaneous observation of two
recurrent patterns onthe screenof asingle oscilloscope.
The relative positions of the patterns on the oscilloscope
may be varied so that they are superimposed on each
other or placed one above the other. Direct comparison
may be made of amplitudes, waveforms, frequencies and
phase relationships.

RELATION TO OTHER EQUIPMENT

This equipment may be used with any oscilloscope. It
is similar to DuMont Model 185-A Electronic Switch and
to Electronic Switch TS-433A/U (for 115 v ac only).

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—115v £10%, or 230 v #10% ac, 50 to
60 cps, 30 w.
SWITCHING RATE.—10 to 2000 times per sec, contin-
uously variable.
FREQUENCY RESPONSE.—0 to 5000 cps, :1 db, 25 kc
response not more than 25% below 1 kc response.
GAIN.—10 times.
ATTENUATION. —Continuously variable.
PHASE SHIFT.—180° -2° at 1 kc, 180° -35° at 25 kc
relative to input.
INPUT IMPEDANCE. 100,000 ohms +10%.
INPUT SIGNAL VOLTS.-2.5 to 150 v rms balance.
OUTPUT IMPEDANCE.-50,000 ohms at full gain.
OUTPUT SIGNAL VOLTS.—75 v peak-to-peak at balance.
SQUARE WAVE.—
Range: 10 to 500 cps.
Amplitude: O to 30 v peak-to-peak.
Rise Time: 25 psec max at 500 cps.

Combination and Group Test Set

TS-433B/U

PRESENTATION AND CONTROLS.—~The various panel
controls, as shown in the picture, perform the func-
tions of setting the gain, frequency, and balance; and
provide power control, fusing, and signal connections.

FITTINGS AND ACCESSORIES.—The input and output
signals are attached to binding posts. No line cord or
other accessories are supplied with the unit.

CONSTRUCTION. —~The equipment is housed in a metal
cabinet which is provided with a carrying handle.

MANUFACTURER'S OR CONTRACTOR'S DATA
Dunbrow Development Co., Burlington, N.J.

TUBE COMPLEMENT
(2) 6SN7-GT (2) 68J7-GT (1) 5Y3-GT
REFERENCE DATA AND LITERATURE

Technical Manual TM-11-5049; TO 16-35TS-433-5, dated
May 1951.

TYPE (USAF) :
CLASSIFICATION: (NAvy): Standard
(ARMY) :

5TOCK NC.: {USAF):

{NAVY) :

(ARMY) :
DESIGN COGNIZANCE: Army, Sig C
PROCUREMENT [NFO. :
PROCUREMENT COG. : Army, Sig C
RDB IDENT. NO.: 10.1.7

F.l.l.N.

SHIPPING DATA

NUMBER VOLUME OVERALL DIMENSIONS (inches) WE [GHT
OF CONTENTS AND IDENTIFICATION (Cu. Ft. PACKED
BOXES teue Thes HE | GHT WIDTH DEPTH (lbs.)
| Electronic Switch TS-433B/U 2.18 15-1/2 13-1/2 18 55
EQU!PMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS {inches) !

PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) ‘??' GHT
EQUIPT (ARMY) HE 1GHT WINTH DEPTH LS.y
i Electronic Switch TS-433B/U - 10 13 8-3/4 24

TOTAL LESS MAINTENANCE REPAIR PARTS 24
TOTAL
UNCLASSIFIED 4,10 TS-433B/U:
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UNCLASSIFIED

SIGNAL GENERATOR TS-452/U SERIES

SUNIES
SRR
! HAT L
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1. Transit Case.

2. Adapter UG-273/U
3, Adapter UG-255/U

|
6
6

4. Adapter UG-83
5. Terminating Resistor 8.
6. Output Cable

1,

Signal Generator TS-452/U Series.

FUNCTIONAL DESCRIPTION

The TS-452/U Signal Generator is used to test the
alignment of intermediate frequency and radio frequency

circuits in the 5 to 100 mc range. It is fitted with

a

motor-driven capacitor for frequency sweep of the os-

cillator.
to locate frequencies on the oscilloscope pattern.

A wavemeter provides a sweep blanking pulse

A

traveling detector is provided to pick up the signal from

any point in the circuit under test.

This signal is recti-

fied in the probe, amplified and displayed as vertical

TYPE (usaF): Limited Standard TS-452/U
CLASSIFICATION: (NAVY): Sub. Standard
( ARMY) :
STOCK NO.: (usAF): 1690-327022800
{(NAVY) :
(ARMY) :  3F3901-452

DESIGN COGNIZANCE: USAF Watson

PROCUREMENT INFO. :

PROCUREMENT €0G.: USAF

= = - L. " [,
RUD tULINE ., NV . .-
F.l.1.N.

Exhibit No. WLENG-133A,21 June 1948

UNCLASSIFIED

Signal Generating Equipment

TS-452/V

Traveling Detector (Probe)
Power Cable

9, Signal Generator
TYPE (UsAF): Sub. Standard TS-452A/U
CLASSIFICATION: (NAVY): Sub. Standard
(ARMY) :
STOCK NO.: (USAF): 1690-327002800
(NAVY)
(ARMY) : 3F3901-1452
DESIGN COGNIZANCE: USAF Watson
PROCUREMENT INFO.: WLENG [33A
PROCUREMENT COG.: USAF
RD8 IDENT. NO.: 4.1.2
FolL 1N,
TYPE {usaF) . Standard TS-452B/U
CLASSIFICATION: {NAVY): Standard
{ARMY ) :
STOCK NO.: (USAF): 1690-329002465
(NAVY) :
(ARMY) : 3F4325-4528

DESIGN COGNIZANC

PROCUREMENT INFO.:
PROCUREMENT COG. :

RNR INENT NO -

F.l.I.N.

£: USAF watson

Eng-2115; USAF Spec No.7519(Proposed
USAF

4_1.2

4.4 TS-452/U:

1
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Signal Generating Equipment
TS-452/U

deflection on the cathode ray-tube screen. The time in-
terval of the horizontal sweep of the oscilloscope is
synchronized with the variation of frequency of the os-
cillator. The spot on the screen travels from left to
right once during the time the frequency of the oscillator
changes from minimum to maximum.

RELATION TO OTHER EQUIPMENT

Functionally, the TS-452/U, TS-452A/U and TS-452B/U
are similar. Location and labeling of controls and indi-
cators differ; however, the same number and means of
control are employed. Range of frequency modulation
differs by a small amount for each version. This equip-
ment supersedes Signal Generator TS-309/U.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.-115 v ac, 50 to 1600 cps, 120 w,

FREQUENCY SWEEP.—5 to 11 mc; 8 to 18 mc; 13 to 27
mc; 20 to 42 mc; 33 to 70 mc; 45 to 100 mc.

WAVE METER.-5 to 100 mc in 4 bands.

Accuracy: $0.33%.

ATTENUATION,. -0 to -101 db in 1 db steps.

RATE OF FREQUENCY SWEEP.—60 to 100 times per
Sec approx.

INPUT IMPEDANCE.—

Traveling Detector: 470 ohms shunted by 2.5 ppuf.
Vertical Input: 20,000 ohms.

OUTPUT.~
Impedance: 75 ohms.

Voltage: 0.25 v, min.

VERTICAL AMPLIFIER FREQUENCY RESPONSE,-—20
to 30,000 cps.

PRESENTATION AND CONTROLS.—The band-pass
characteristics of the circuit under test are plotted
directly on the face of a3-inch cathode-ray tube. Fre-
quency identification is by means of a blanked spot in
the trace corresponding to the frequency indicated on
the calibrated dial of the wavemeter. The wavemeter
range is selected by a band switch. The range of
sweep of the oscillator is selected by plug-in coils,
Marker amplitude, vertical gain, horizontal gain, and
horizontal sync controls are also provided on the
front panel. Eight toggle switches are used for the
output attenuator. Intensity, focus, horizontal center,
and vertical center controls are accessible through
door in top of case.

FITTINGS AND ACCESSORIES.—Two cables, three adap-
tors and a terminating resistor are supplied and may
be connected as shown in the chart.

CONSTRUCTION, —This Signal Generator has a black
wrinkle finish, aluminum case, with metal carrying
handles at each end of the front panel. Two doors in
the top of the case provide access to the controls and
plug-in coils.

UNCLASSIFIED
I UG-273/1
EE S/
ouTpyT | BNC G BNC | 5t BNC BNC | BNC > v
UG~ JG-260/U UG=260/1J
062/ 1) UG=262/U UG-262/U
1 UG=255/U
» BNC  JuHF
UG-262/U  UG=260/U UG-83/U

TERMINALS

EREGm ey
I

MANUFACTURER'S OR CONTRACTOR’'S DATA

TS-452/U:
Thermionic Engineering Corp., Rt.23 & Blvd., Pomp-
ton Plains, N.J.
Contract AF33-038-48-1179, dated June 1928,
Reiner Electronics Co., 152 W, 25th St., New York, N.Y.
Contract W28-099-ac-29.
TS-452A/U:
FairchildCamera & Instrument Corp., 88-06 Van Wyck
Blvd., Jamaica, N.Y,
Contract W33(038)ac21185, dated 18 May 1948,
TS-452B/U:
Lewyt Corporation, 60 Broadway, New York, N.Y.
Contract 33(038)6165, dated 21 December 1949,

TUBE COMPLEMENT

TS-452/U
(2) OD3/VR-150 (2) 6X5GT (1) 676
(2) 6SL7-GT (3) 6SNT-GT (1) 6AQ6
(1) 3BP1-A

TS-452A/U
(2) OD3/VR-150 (3) 6SN7-GT (1) 6AQS6
(2) 6SLT-GT (2) 6X5-GT (1) 6J6
(1) 3BP1-A

TS-452B/U
(2) OD3/VR-150 (3) B6SN7-GT (1) 6AQ6
(2) 6SL7-GT (1) 3BP1-A (1) 6J6
(2) 6X5-GT (1) 1B3-GT

REFERENCE DATA AND LITERATURE

AN-16-35TS452-3: Handbook of Maintenance Instructions
for Signal Generator TS-452/U.

16-35TS452-10: Handbook of Operating and Service In-
structions for Signal Generator TS-452A/U.

EQUIPMENT SUPPLIED

QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE IGHT
EQUIPT (ARMY) | HEIGHT WIDTH DEPTH (Los.)
TS-452/U
| Signal Generator TS-u52/U - 16 19 9-3/4 55.0
4.4 TS-452/U: 2 UNCLASSIFIED
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UNCLASSIFIED Signal Generating Equipment
TS-452/V
EQUIPMENT SUPPLIED
QUANTITY {USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) ﬁ;c“}
EQUIPT (ARMY) | HEIGHT WIDTH DEPTH s
| Traveling Detector and Cable - I-1/4 dia | 60 1g 0.45
| Adaptor UG-83/U 3300-28605-4448 3/4 dia 1-5/8 14 0.10
NI7-C-67991-3690
27308-83
1 Adaptor UG-255/U 3300-298296927 5/8 dia 1-3/8 1g 0.10
Ni7-C-67989-1323
22308-255
1 Adaptor UG-273/U 3300-298296948 3/4 dia 1-3/8 1g 0.10
Ni7-C-67988-5260
27308-273
| Output Cable - 9/16 dia| 60 1g 0.25
| Terminating Resistor - | dia 2-1/2 19 0.20
| Transit Case - 19 23 13-7/8 18.0
TOTAL LESS MAINTENANCE REPAIR PARTS | 74.20
TOTAL
TS-452A/U
| Signal Generator TS-452A/U - 17 12 9 59.30
I Transit Case - 19 23 13-7/8 31.50
| Adaptor UG-88/U 3300-28605-4448 3/4 dia 1-5/8 1g 0.10
Ni7-C-67931-3690
27308-83
| Adaptor UG-255/U 3300-298296927 5/8 dia 1-3/8 1g 0.i0
N17-C-67988-5260
27308-273
i Adaptor UG-273/U 3300-298296948 3/t dia 1-3/8 1g 0.10
NI7-C-€7988-5260
27308-273
i Output Cable - 9/16 dia | 60 1g 0.25
1 Terminating Resistor | dia 2-1/2 1g 0.20
| Traveling Detector - I-1/4 dia |60 g 0.45
TOTAL LESS MAINTENANCE REPAIR PARTS 92.00
TOTAL
Ts-452B/U
| Signal Generator TS-452B/U - 17 12 9 59.50
| Transit Case - 19 23 {3-7/8 31.50
| Adaptor UG-83/U 3300-28605-4448 3/4 dia 1-5/8 19 0.10
Ni7-C-67991-3690
27308-83
UNCLASSIFIED 4,4 TS-452/U: 3
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Signal Generating Equipment UNCLASSIFIED
TS-452/U
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS (inches )
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) v(VEL: GHI
EQUIPT (ARMY) | HEIGHT WIDTH DEPTH S
| Adaptor UG-255/U 3300-29829-6927 5/8 dia |1-3/8 Ig 0.10
NI7-C-67989-1323
27308-255
I Adaptor UG-273 3300-29829-6948 3/4 dia |1-3/8 g 0.10
N17-C-67388-5260
22308-273
| Output Cable - 9/16 dia |60 1g 0.25
| Traveling Detector - 1-1/4 dia |60 1g 0.45
TOTAL LESS MAINTENANCE REPAIR PARTS 92.00
TOTAL
4.4 TS-452/U; 4 UNCLASSIFIED
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UNCLASSIFIED

IMPEDANCE BRIDGE TS-460A/U and
TS-460B/U

Impedance and Standing Wave Measuring Equipment
TS-460A/U,
TS-460B/U

Impedance Bridges TS-4604/U and TS-460B8/U.

FUNCTIONAL DESCRIPTION

Impedance Bridges TS-460A/U and TS-460B/U are
four-arm bridges used to make direct measurements of
resistance, capacitance, inductance, dissipation factor of
capacitors and storage factor of inductors. The bridge
has a built-in 1 kc signal source and a dc supply.

RELATION TO OTHER EQUIPMENT

Models TS-460A/U and TS-460B/U are electrically
identical, They are upright layout versions of Model
TS-460/U (General Radio Model 650-A). Model TS-
460A/U is enclosed in a hardwood cabinet. Model TS-
460B/U is enclosed in a metal cabinet and its chassis
and panel assembly are designed for optional relay-rack
installation. They are superseded by Model TS-460C /U,
which is similar in function, but has improved ranges
and accuracies and is enclosed in a portable, dripproof
metal case.

UNCLASSIFIED

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—6 v dc, from four 1.5 v dry batteries
Type BA-23.

RANGIES

LANG LD, —

Resistance: 1 milliohm to ! megohm.

TYPE (USAF) :
CLASSIFICATION: (NAVY): Sub. Standard
(ARMY) :
STOCK NO.: (USAF):
(NAVY) :
(ARMY) : 3F2008

DES!GN COGNIZANCE:
PROCUREMENT INFO.: Sig C 7029-Phila. 48 Sig. C.

PROCUREMENT COG. : 11048-Phila 47
RDB IDENT. NO.: 6.1.4.
F.i 1N

4,6 TS-460A/U: 1
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Impedance and Standing Wave Measuring Equipment

TS-460A/U, TS-460B/U

Capacitance: 1 puf to 100 uf.
Inductance: 1 phto 100 L,
Dissipation Factor: 0.002 to 1.0,
Storage Factor: 0.02 to 1000.
ACCURACY.—
Resistance:
1.2 ohms to 100 kilohms: 1%,
At 1 megohm: +2%.
0.2 to 1.2 ohms: +1% (when corrected for bridge
distributed and lead resistance).
Capacitance:
1000 ppuf to 10 uf: +1%.
At 100 pf: 2%,
200 upuf to 1000 puf: +1% (when corrected for
bridge and lead capacitance).
Less than 200 puf: 2 puf.
Inductance:
100 ph to 1h: +2%.
At 10h: +5%.
At 100h: £10%.
Less than 100 ph: +2 uh  (when corrected for
bridge and lead inductance).
Dissipation Factor:
Capacitors greater than 500 puf: :20% or 0.005
whichever is greater,
Storage Factor:
To a value of 10: +20%.
Large values: 0,005 for its reciprocal.
FREQUENCY RANGE.—-60 cps to 10 kc, from external
generator,
INTERNAL SIGNAL SOURCE.—1 kc, +10%.
PRESENTATION AND CONTROLS.—The CRL dial is
calibrated from 0 to 11 and gives the measured value
directly when multiplied by the factor indicated by the
CRL MULTIPLIER switch. The Q, D, DQ dial has
3 scales and gives the measured value directly when
multiplied by the factor indicated by the MULTIPLY
D-Q DIAL switch. The DETECTOR switch selects ex-
ternal detector, shunted galvanometer or the galvano-
meter and GENERATOR switch selects DC, 1 kc or

UNCLASSIFIED

external signal source. A100-0-100 microammeter is
used for indicating bridge balance when using a dc
signal source. Headphones are required for indicating
balance with an ac signal source. Terminals are pro-
vided for external generator, unknown R, unknown C
or L, external detector, external capacitance for
measuring ac resistance with reactance, and external
series resistance for determining dissipation factor
or storage factor at frequencies other than 1 kc,

The calibration of the LRC dial is correct for any
frequency from 60 cps to 10 kc. The Q, D and DQ dial
readings must be corrected for frequencies other than
1 ke.

FITTINGS AND ACCESSORIES.—Two twin banana plug
connectors (Sig. C Stock No. 2Z3022-26, GR No. 274)
are supplied to facilitate connections of an oscillator,
or the phone tip ends of a headset assembly, to the
instrument, All terminals onthe front panel are com-
bination banana jack/binding posts. Both Models re-
quire four 1.5 v Type BA-23 dry batteries to supply
power to the bridge or to the 1 ke signal generator.
One headphone set is supplied with Model TS-460B/U.

CONSTRUCTION, —Model TS-460A/U is enclosed in a
hardwood cabinet with carrying handles on each side.
Model TS-460B/U is enclosed in an aluminum cabinet.
A compartment is provided within the cabinets for the
batteries, and access to it is from the underside.

MANUFACTURER’'S OR CONTRACTOR'S DATA

Brown Engineering Co., 4635-37 SE Hawthorne Blvd,,
Portland, Oregon.
Sig. C Order No. 11048-Phila 47,

REFERENCE DATA AND LITERATURE

TM11-2634: Impedance Bridges TS-460/U, TS-460A/U
and TS-460B/U.

SHIPPING DATA

T
NUMBER VOLUME OVERALL DIMENSIONS (inches) WE IGHT
OF CONTENTS AND [DENTIF ICATION (Cu. Ft.) PACKED
BOXES ’ . HE | GHT WIDTH DEPTH (lbs.)
] Impedance Bridge TS-460B/U 41
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE | GHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH (Lbs.)
TS-U60A/U
| Impedance Bridge TS-U60A/U - 12 17 10-3/4 23
2 Connector Plug -
273022-26 0.03
3 Battery Leads -
2 Instruction Book TMII-2636 -
TOTAL LESS MAINTENANCE REPAIR PARTS| 23.03
TOTAL
4,6 TS-460A/U: 2 UNCLASSIFIED
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UNCLASSIFIED Impedance and Standing Wave Measuring Equipment

TS-460A/U, TS-460B/V

EQUIPMENT SUPPLIED

QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) ‘:‘E;GHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH S
TS-460B/U
i Impedance Bridge TS-4608/U - 9-1/2 13 22 23
2 Connector, Plug -
273022-26 0.03
3 Battery Leads -
| Headset NT-49003 - 1.0
Ni17-R-43441-168!
2B954-2
2 Instruction Book TMII-2634
TOTAL LESS MAINTENANCE REPAIR PARTS| 24.03
TOTAL

UNCLASSIFIED 4.6 TS-460A/U: 3
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UNCLASSIFIED

IMPEDANCE BRIDGE TS-460C/U

Impedance Bridge TS-460C/U.

FUNCTIONAL DESCRIPTION

Impedance Bridge TS-460C/U is a four-arm bridge
used to make direct measurements of resistance, capaci-
tance, inductance, dissipation factor of capacitors, and
storage factor of inductors. The bridge has a built-in
1 ke signal source and a dc bridge source.

RELATION TO OTHER EQUIPMENT

Model TS-460C/U supersedes Models TS-460A/U and
TS-460B/U which have lesser ranges and accuracies.
These impedance bridges are similar indesign and func-
tion to Model TS-460/U (General Radio Model 650-A).
Model TS-460A/U is enclosed in a hardwood cabinet,
Model TS-460B/U is built in a metal cabinet, and its
chassis and panel assembly is designed for optional relay
rack installation, Model TS-460C/U is enclosed in a
portable, drip-proof metal case.

ELECTROMECHANICAL DESCRIPTION
POWER SUPPLY.—6 v dc, from four 1.5 v dry batteries

Type BA-30.
RANGES,—
Resistance: 1 millichm to 11 meg.
Capacitance: 1 puf to 1100 puf,
Inductance: 1 ph to 1100 h.
Dissipation Factor: 0.001 to 1.05.
Storage Factor: 0,02 to 1000,
ACCURACY.—
Resistance:
0.1 Range: +(0.35% +1 division on inner LRC dial).

1 meg and 11 meg Range: +(0.2% +1 division on
inner LRC dial).
All other Ranges: +(0.15% +1 division on inner LRC

dial),
Capacitance:
100 ppuf to 100 uf: =(0.5% +1 division on inner LRC
dial).
Over 100 uf: +2%.

Less than 100 ppu f: +2 puf (when corrected for
bridge and lead capacitance).
Inductance:
100 ph to 10 h: £(1.0% + 1 division on inner LRC

Ain1)
&iday.

UNCLASSIFIED

L.’
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Impedance and Standing Wave Measuring Equipment

TS-460C/U

Over 10 h: 10%.
Less than 100 ph: +2 ph (when corrected for bridge
and lead inductance).

Dissiptation Factor:

Capacitors greater than 0.1 pf: (7% +.0025).
Storage Factor:

Up to 10 h: (7% +.0025).

At 100 h: (7% +.015), In terms of its reciprocal.

At 1000 h: (7% +,055).

FREQUENCY RANGE.—A few cycles to 10 kc, from ex-
ternal generator.

'NTERNAL SIGNAL SOURCE.-1 ke, £5%.

PRESENTATION AND CONTROLS.—The LRC dial is
calibrated from 0 to 11, and gives the measured value
directly when reading is multiplied by the factor
indicated by the LRC DIAL MULTIPLIER. The Q-DQ
dial hastwo scales, and gives measured values directly
when reading is multiplied by the factor indicated by
the CIRCUIT SELECTOR AND Q, DQ AND R DIAL
MULTIPLIER switch. The DETECTOR switch selects
either EXTERNAL DETECTOR, SHUNTED METER,
or DIRECT METER functions; the GENERATOR switch
selects either 1000 CYCLES, INTERNAL POWER OFF,
or 6 VOLTS DC functions. A 7.5 microampere zero-
center galvanometer is used for indicating bridge bal-
ance with the use of the dc source. Headphones are
used for indication of balance with anac signal source,
Terminals are provided for an external generator.
Unknown R or L, unknown C, EXTERNAL DQ, and an
external detector (galvanometer or headset). The
calibration of the LRC dial is correct for any signal
frequency up to 10 kc. The Q and DQ dial readings
must be corrected for frequencies other than 1 ke.

FITTINGS AND ACCESSORIES.—The equipment includes
two 20-inch long test leads terminated by a crocodile
clip on one end and a spade lug on the other. The ten
terminal connectors on the front panel are combination
banana jacks/binding posts. Dry batteries and a head-
set are not supplied as part of the equipment. A
special battery compartment and cartridge holder are
provided to accommodate four batteries of the BA-30
type.

CONSTRUCTION,—The equipment is housed in an alu-
minum case which has a detachable lid and a removable
front panel. A carrying handle is located on the top of
the case.

MANUFACTURER’'S OR CONTRACTOR’'S DATA

Brown Engineering Co, 4635-37 S.E., Hawthorne
Blvd., Portland 15, Oregon.

REFERENCE DATA AND LITERATURE
TM 11-2646: Impedance Bridge TS-460C/U,

TYPE (usaF):
CLASSiFICATION: (NAvYy): Standard
{ARMY) :
STOCK NO.: (USAF):
(NAVY) : R16-T-1875-20(AS0)
(ARMY) :
DESIGN COGNIZANCE: Army Sig €

PROCUREMENT INFOQ. :
PROCUREMENT COG.: Army Sig €
RDB IDENT. NO.: 6.].4
F.l.1.N.

4.6 TS-460C/U: 1

M
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Impedance and Standing Wave Measuring Equipment

T5-460C/U

UNCLASSIFIED

SHIPPING DATA

NUMBER VOLUME OVERALL DIMENSIONS (inches) WE 1GHT
oF CONTENTS AND IDENTI(F ICATION (Cu. Ft.) PACKED
BOXES u. ft. HE I GHT WIDTH DEPTH (lbs.)
| Impedance Bridge TS-460C/U and Accessories 1.13 l=1/2 12-1/2 13-1/2 20
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS (inches)

PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE 1GHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH (los.)
| Impedance Bridge TS-460C/U - 8-3/4 10-1/2 10-1/2 15

2 Test Leads - 9-1/2 1g
2 Instruction Book TMII-2646 -
TOTAL LESS MAINTENANCE REPAIR PARTS 15
TOTAL
4.6 TS-460C/U: 2 UNCLASSIFIED
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RESTRICTED
Security Information

Echo Box TS-488/UP.

FUNCTIONAL DESCRIPTION

Model TS-488/UP is a sharp tuning, high Q resonant
cavity designed to make a quick routine analysis of the
overall performance of Radar systems operating at fre-
quencies between 8990 and 9610 mc.

The most often performed tests are:

Relative indication (from day-to-day) of transmitter
power output.

Measurement of transmitter and local oscillator
frequencies.

Analysis of transmitter frequency spectrum.

Checking on erratic operation, double moding and
frequency pulling.

Measurement of pulse duration.

Checking of receiver AFC action; measurement of

TR box and receiver recovery time.

Measurement of standing wave ratio, of transmis-
sion line losses, and other factors.

A visual indication of system performance appears on
the radar screen. Resonance and relative power are in-
dicated by the deflections of the internal microammeter.

RELATION TO OTHER EQUIPMENT

Echo Box Model TS-488/UP supersedes Echo Box
Models TS-62/AP, TS-218/UP, TS-218A/UP.

ELECTROMECHANICAL DESCRIPTION

FREQUENCY RANGE.—-8990 to 9610 mc.
Accuracy: +8 mec from measured spot frequency. Fre-
quencies 60 mc apart are read within +1.5 me.
LOADED Q.-—860,000 approx.

RESTRICTED

Frequency Measuring Equipment

ECHO BOX TS-488/UP TS-488/UP

METER ATTENUATOR.—-0 to 25 db.
PRESENTATION AND CONTROLS.—The TUNING knob

is used to tune the Echo Box cavity. The tuned fre-
quency is indicated on two separate dials, one having
10 mc divisions, the other having 0.1 mc divisions. A
meter indicator with a 0 to 20 microampere scale
indicates the relative amount of power absorbed by
the cavity at the tuned frequency. A built-in vane type
attenuator is used merely to keep the power input to
the meter within its power handling range. A special
socket for the crystal diode is accessible on the front
panel. Spare crystals are housed in a special com-
partment protected by a screw-on cap. The input re-
ceptacle is located in the top left hand corner of the
front panel.

FITTINGS AND ACCESSORIES.—Coupling of the echo

box to the radar system can be made by means of
either a directional coupler (usually installed on the
radar transmission line) or the pick-up antenna,
AT-68/UP.

In both cases the RF cable CG-92A/U is used. It
is made of 8 feet of RG-9A/U coaxial with an N type
plug, UG-21B/U, at both ends. One end mates the N
type input jack on the front panel and the other is
connected either to the pick-up antenna or to a simi-
lar type jack on the directional coupler.

CONSTRUCTION, —The main unit is fully enclosed in a

metal cabinet standing on rubber feet. The front panel
has two handles and is protected during transit by a
lid cover with snap-down latches. This cover houses
the RF cable and all other accessories and calibration
charts,

MANUFACTURER’S OR CONTRACTOR’S DATA

Bell Telephone Laboratories, New York 14, N.Y.
Contract dated April 1948.

Fairchild Camera and Instrument Corp., Jamaica 1,
N.Y.
Contract W33-038ac-21315, dated May 1948,

TUBE AND CRYSTAL COMPLEMENT

Uses 1N23B crystal diode.

REFERENCE DATA AND LITERATURE
AN 16-35TS488-3: Handbook Maintenance Instructions

for Echo Box TS-488/UP.

TYPE (UsaF) : Standard
CLASSIFICATION: (NAVY): Standard
(ARMY) :

STOCK NO.: (USAF): 1690-329002585
(NAVY) : F16-C~67674-1021
{ARMY) : 3F4325-488

DESIGN COGN!ZANCE: USAF, Watson
PROCUREMENT INFO.: Army Spec No. XS-7476, USAF Exhibit

PROCUREMENT COG. : WLENG-!15 DWG No. 1596
RDB IDENT. NO.: 2.2.2.2
F.l.1.N.

4.2 TS-488/UP: 1
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Frequency Measuring Equipment

RESTRICTED
Security Information

TS-488/UP
EQUIPMENT SUPPLIED
QUANT I TY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS {(NAVY) WE I GHT
EQUIPT (ARMY) HE1GHT WIDTH DEPTH (tos.)
| Echo Box T$-488/UP complete, - 10-1/4 17-3/16 8-7/8 26.5
including: -
| Cord CG-92A/U 1690-132336093 96 Ig 1.0
| Pick-up Antenna AT-68/UP 1600-327305619 3-3/8 I-1/16 2-1/4 0.25
| Antenna Positioning Bracket
6 Crystal Rectifier IN238 3300-234137350
2J1N238B
2 Allen Wrench -
2 Instruction Book
TOTAL LESS MAINTENANCE REPAIR PARTS
TOTAL
4.2 TS-488/UP: 2 RESTRICTED
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RESTRICTED
Security Information

Echo Box TS-501/UP.

FUNCTIONAL DESCRIPTION

Echo Box TS-501/UP is a sharp-tuning, high Q reso-
nant cavity designed to make a quick routine analysis of
the overall perfoymance of radar systems.

Typical tests performed are relative indication {from
day-to-day) of transmitter power output; measure-
ment of transmitter and local oscillator frequencies;
analysis of transmitter frequency spectrum; checking on
erratic operation, double moding, and frequency pulling;
measurement of pulse duration; checking of receiver
AFC action, measurement of TR box and receiver re-
covery time; measurement of standing wave ratio, trans-
mission line losses, and other factors.

Avisual indication of system performance appears on
the radar scope. Resonance and relative power are
indicated by the deflections of the internal microammeter.

RELATION TO OTHER EQUIPMENT

The use of Echo Box TS-501/UP necessitates the use
of a test antenna, or the installation of a directional
coupler with 20 to 35 db attenuation is required in the
antenna feed of the radar system under test.

ELECTROMECHANICAL DESCRIPTION
FREQUENCY RANGE.—-6250 to 6900 mc.
SENSITIVITY.--50yd of ringtime per db changein power.
METER ATTENUATOR.—-0 to 25 db.
MEASUREMENT ACCURACY.-

Frequency: +5 mc.

Ringtime: +4%, across the band.

Ringtime Uniformity: +1/2 ysec of agreed standard.
AMBIENT TEMPERATURE RANGE.— -40°F to +150°F.
PRESENTATION AND CONTROLS.--The cavity can be

ECHO BOX TS-501/UP

Frequency Measuring Equipment

TS-501/UP

dial has one division per 10 mc along the scale from
6250 to 6900 mc. The other dial has 100 divisions for
each 10 mc sector, or 1 division per 0.1 mec.

A meter indicator with a0 to 20 microampere scale
indicates the relative amount of power absorbed by
the cavity, over the tuning range, and thereby reso-
nance for one particular frequency setting.

Abuilt-in attenuator of the vane typeis used merely
to keep the meter circuit power intake within its
handling range.

A special socket for the crystal rectifier is accessi-
ble from the front panel. Spare crystals are housed in
a special compartment protected by a screw-on cap.
The input jack is located in the top left-hand corner
of the front panel.

FITTINGS AND ACCESSORIES.—To connect the echo box
to the radar system under test, use is made of the
RF Cable CG-92A/U, which consists of 10 feet ofRG-
9/U coax and an N-Type plug UG-21B/U at each end.
One end may be connected to the input jack of the echo
box, which is an N-Type UG-228/U female connector,
and the other to a directional coupler provided with a
similar N-Type female output connector.

CONSTRUCTION. —The instrument is fully enclosed in a
metal cabinet standing on rubber feet. The front panel
has twohandles and is protected by a lid cover during
transit. This cover houses the rf cable and three
Allen wrenches, and is fastened on the cabinet by
means of snap-down catches.

MANUFACTURER'S OR CONTRACTOR'S DATA

Barlow Engineering Co., New York, N.Y.
Contract by Hazeltine Electronics Co., New York,
N.Y.
Contract NObsr-39218, dated 18 June 1947.
Contract NObsr-42428, dated 30 June 1948.

TUBE AND CRYSTAL COMPLEMENT
Contains 1 crystal rectifier 1N23.

REFERENCE DATA AND LITERATURE

NAVSHIPS 91191: Instruction Book for Echo Box TS-
501/UP.

TYPE (UsAF) -
CLASSIFICATION: {NAVY): Standard
(ARMY) :
STOCK NO.: (USAF):
(NAVY): F16-(G-304610-200
(ARMY) :

DESIGN COGN1ZANCE: BUSHIPS Code 930
PROCUREMENT INFO.: Navy Spec No. CS-675
PROCUREMENT C0G.: Navy

- ] ¢ RDB IDENT. NO.: 2.2.2.2
varied in length by means of the tuning knob. A
. : . FLl E.N.
common mechanism rotates two circular dials. One
SHIPPING DATA
NUMBER YOLUME OVERALL DIMENSiONS (inches ] WE 1GHT
OF CONTENTS AND IDENTIFICATION (Cu. Ft.) PACKED
BOXES ue e HE I GHT WIDTH DEPTH (lbs.i
| Echo Box TS-501/UP 1.8 16-1/4 15-1/4 14 36
| Equioment Spare Parts uu u 12 112 " 17
|
RESTRICTED 4.2 TS-501/UP: 1
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Frequency Measuring Equipment

RESTRICTED

Security Information

TS-501/UP
EQUIPMENT SUPPLIED
QUANT I TY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE TGHT
EQUIPT (ARMY) HE |GHT WIDTH DEPTH fles.
| Echo Box T$-501/UP -
F16-C-67667-5515 10-1/4 15-1/16 8-7/8 16.75
| RF Cable CG-92A/U - 120 ig 1.5
! Socket Wrench #6 Allen -
| Socket Wrench #8 Allen -
2 Instruction Book NAVSHIPS 9118l -
| Maintenance Repair Parts Case -
(full) - 3-1/8 12-1/2 12-1/2 1

TOTAL LESS MAINTENANCE REPAIR PARTS 18.25
TOTAL 29.25

4.2 TS-501/UP: 2

RESTRICTED
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UNCLASSIFIED

TEST OSCILLATOR TS-508/UP

FUNCTIONAL DESCRIPTION

Test Oscillator TS-508/UP is a pulsed rf signal gen-
erator covering the range of frequencies from 3000
to 11,000 megacycles, It is used to check the frequency
calibration and the relative sensitivity of radio-
countermeasures receivers, and other receivers oper-
ating in the same range of frequencies,

RELATION TO OTHER EQUIPMENT

It is similar to Test Oscillator TS-406/UP except for
the frequency range.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.-3 v dc, from dry batteries.
FREQUENCY RANGE.~3000 to 11,000 mc, +2%.
MODUL ATION.—1000 to 2000 pps.

RELATIVE ATTENUATION.—0 to 100 db, +2 db.

BATTERY LIFE.—200 hrs.

PRESENTATION AND CONTROLS.—The frequency dial
is calibrated directly in frequency, with division in-
tervals of 100 mc. The attenuator dial is calibrated
directly in db, with 10 db intervals between divisions.

FITTINGS AND ACCESSORIES.—The output receptacle
on the front panel is a Type N jack. One four foot long
coaxial cord CG-55B/U, made of RG-8/U cable and
with Type N UG-21B/U plugs at each end,is provided.

Signal Generating Equipment

TS-508/UP

Four dry batteries Type BA-205/U (3 volts) con-
nected in parallel are used. They are placed in a
special compartment within the instrument case.

CONSTRUCTION.—The Test Oscillator is enclosed in a
metal case provided with a carrying handle. A metal
case cover with spring latches accommodates the
output cable.

MANUFACTURER’S OR CONTRACTOR’S DATA

Davies Laboratories, College Park, Md.
Contract NOa(s)-8807.

TYPE {usaF) :
CLASSIFICATION: (NAvVY): Standard
(ARMY )} :
STOCK NO.: (USAF):
(NAVY) : F16-Q-304625-200
(ARMY) :

DESIGN COGN | ZANCE :
PROCUREMENT INFO.: Navy Spec No. (S-623
PROCUREMENT COG. :

RDB IDENT. NO.: 4.1.2

FLolUbUN,

SHIPPING DATA

NUMBER VOLUME OVERALL DIMENSIONS finches WE 1GHT
oF CONTENTS AND !DENTIFICATION Cu. Ft.) PACKED
BOXES - ke HE IGHT WIDTH DEPTH (lbs.)
| Test Oscillator TS-508/uP
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS {inches
PER NAME AND NOMENCLATURE STOCK NUMBERS {(NAVY) WE 1GHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH (lbs.
I Test Oscillator TS-508/UP -
Fl16-G-43943-432] 6-1/2 6-1/2 6-1/2 15
i Cord CG-558/U -
N16-C-11583-7486 51 ig
TOTAL LESS MAINTENANCE REPAIR PARTS 15.0
TOTAL
UNCLASSIFIED 4.4 TS-508/UP: 1
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UNCLASSIFIED

SIGNAL GENERATOR TS-535/U

Signal Generating Equipment

TS-535/U

Signal Generator TS-535/U.

FUNCTIONAL DESCRIPTION

Signal Generator TS-535/U is a precise, general pur-
pose test equipment designed to generate sine waves of
known frequency, at known amplitudes, between 7 and 160
ke.

The output signal is either CW or MCW. The modu-
lation is obtained from either the internal 400 cycles
oscillator or an external source,.

One of its main uses is the testing of Sonar receivers,
As a side line, the internal calibrator-indicator may be
used as a frequency meter for measurement of an ex-
ternal signal, The output from the internal 5 kc calibra-
tor may also be used to test other equipment,

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—105 to 125 v ac, 50 to 63 cps, 185 w,
FREQUENCY RANGE.—7 ke to 160 kc.
Accuracy: $0.1% below 70 kc (specification); +0.5%
above 70 kc (specification); +.03% (measured).
MODULATION, AMPLITUDE.—
Internal: 400 cps at 30%.
External: 20 to 2000 cps, 30% for 1 v applied.

UNCLASSIFIED

RF OUTPUT.-0.5puv to 1 v (-6 db to +120 db, for refer-
ence level at 1 uv).
Accuracy: +10%, or 1uv below 70 ke; +10%, or 0,5
uv above 70 ke,
OUTPUT IMPEDANCE,—5 ohms.
5 KC OUTPUT.—+0.01% accuracy, after warm up.
RESENTATION AND CONTROLS.—All controls, indi-
cators and terminals are located on the front panel.
A frequency range selector switch (4 steps) and the

nd

TYPE (USAF) :.
CLASSIFICATION: (NAvVY): Standard
{ARMY) :

STOCK NO.: (USAF):
(NAavY): F16-Q-304660-200
(ARMY) :

DESIGN COGNIZANCE: Navy

PROCUREMENT INFO.: Navy Spec No. RE-13A-935A
PROCUREMENT COG. :

ROB IDENT. NO.: 4.1.2

T, |

4,4 TS-535/U: 1



Y CATALOG OF NAVY MATERIAL AN

Signal Generating Equipment

TS-535/U

UNCLASSIFIED

main frequency dial and control knob are used to tune
the carrier oscillator.

A calibration book is used to find the exact dial
reading corresponding to the chosen carrier frequency
(and vice versa). The carrier can be calibrated
against the internal 5 kc calibrator oscillator at spe-
cial check points of the band by means of the ‘‘cali-
brate’’ control, use being made by the internal CRT
oscilloscope on which LISSAJOUS figures are obtained.

The scope section incorporates the intensity, focus,
and horizental gain controls., The ‘‘External Horizon-
tal Input’’ jack can be used to inject signals of un-
known frequency. These can then be compared on the
scope against the internal carrier frequency, the
LISSAJOUS figure display giving the ratio of the un-
known frequency to the carrier frequency indicated
by the dial reading.

The ““5 kc output’’ jack makes such signal avail-
able for external use.

Standard output level )1 volt)is calibrated and meas-
ured by means of the ¢‘carrier adjust’’ knob and the
carrier meter indicator. From there on, it is attenu-
ated by either or both of:

A ““microvolt-db'’ control knob (T pad) over 2 26
db range (reference level being defined as 1 uv).
A five section ladder ‘‘Multiplier’’ over a range of

100 db.

The output terminal constant impedance is 5 ohms.
Modulation of the RF carrier is controlled by the
““Modulation’’ Knob (OFF-400-Ext), and the ‘“Ext Mod”’
input terminal (banana jack-binding post combination).

Related to ac power are the ac input receptacle,
two fuses and spare fuses, the ON-OFF switch and
pilot lamp, and the control lamp of the ‘“Thermostat’’
stabilizing the tuning fork (5 ke calibrating oscillator).

FITTINGS AND ACCESSORIES (See chart).—All neces-
sary cables and adaptors are provided to connect the
signal generator to equipment under test having BNC
or N type connectors, or by using standard insulated
leads.

A separate plug-in attenuator, CN-77/U, is supplied
for use when voltage outputs as low as 0.1 uv are re-
quired, or when it is desired to lower the apparent in-
ternal impedance of the generator to 0.5 chm.

External sources of modulating voltages can be con-
nected with a special cable terminated by a twin ba-
nana plug.

When used as a wavemeter or as a 5 kc generator,
the necessary telephone plugs and conductors (not sup-
plied) must be procured,

An ac power cable is supplied.

CONSTRUCTION.—The equipment is self-contained, It
is enclosed in a metal cabinet with two carrying han-
dles and ventilating louvers. The panelcover accomo-
dates all cables and accessories and can be screwed
into position when in transit.

MANUFACTURER’'S OR CONTRACTOR’S DATA

Hewlett-Packard Co., Palo Alto, Calif.
Contract NXsr-84980, dated 8 December 1944.
Contract NObsr-39384.

TUBE COMPLEMENT

(2) 6537 (2) 6V6GT/G (1) BAGT
(1) 6SAT (3) 6SN7-W (1) 5U4-G
(1) VR-105 (1) 65Q7 (2) 6L6-GA
(1) 675 (1) 6H6 (1) 2AP1

REFERENCE DATA AND LITERATURE

NAVSHIPS 900,839: Instruction Book for Signal Genera-
tor TS-535/U.

SHIPPING DATA

NUMBER VOLUME OVERALL DIMENSIONS finches) WE 1GHT
OF CONTENTS AND IDENTIF ICATION Cu. Pt.) PACKED
80XES ' : HE | GHT WIDTH DEPTH {lbs.:

| Signal Generator TS-535/U 9.1 21 30 25 180

| Set of Equipment Spare Parts 2 10.5 22 4.5 61

EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS (inches)

PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE | GHT
EQUIPT (ARMY) HE 1GHT WIDTH DEPTH (tbs.y

| Signal Generator - 14 2i-11/16 17-7/8 88.0

F16-6-62502-2193

I External Attenuator CN-77/U - 3/4 3/4 2-1/4 0.12

| Output Cable CG-409/U - 50 Ig 0.25

i Output Cable CG-465/U - 51 1g 0.50

i Output Cable CG-466/U - 53 1g 0.50

I Adaptor UG-201/U - 3/ 3/4 1-13/32 1.06

N17-C-67990-2447
ITOTAL LESS MAINTENANCE REPAIR PARTS 88.43
TOTAL
4,4 TS-535/U: 2 UNCLASSIFIED



Y BUREAU OF SHIPS SECTION — Part |l AN

UNCLASSIFIED

CRYSTAL IMPEDANCE METER

Miscellaneous Test Equipment

TS-537/TSM

TS-537/TSM

Crystal Impedance Meter TS-537/TSH.

FUNCTIONAL DESCRIPTION

Crystal Impedance Meter TS-537/TSM is designed
specifically to test quartz crystal units in the frequency
range of 75 to 1,100 kilocycles.

Testing is accomplished by measuring directly the
effective series-resonant and antiresonant resistances
of crystal units,

With the use of an external frequency measuring de-
vice, and a low frequency capacity measuring unit, the
equivalent electrical parameters of crystal units can be
measured.

Once the series-resonant and antiresonant frequen-
cies, and the static capacitance are known, the equivalent
series capacitance and inductance as well as the per-
formance index can be computed.

RELATION TO OTHER EQUIPMENT

Crystal Impedance Meter TS-537/TSM is usually sup-
plied jointly with Crystal Impedance Meter TS-330/TSM
(500 ke to 12 mc) to form the overall Crystal Test Set
AN/TSM-3 of which they are parts. Two cases CY-
23/TSM are also supplied with Crystal Test Set
AN/TSM-3, one of which is intended to carry Crystal
Impedance Meter TS-537/TSM.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.-115 v, 50 to 1720 cps, 35 w ac.

FREGQUENCY RANGE.—175 to 1100 kc in six ranges.

RESISTANCE CALIBRATION RANGES.—0 to 990 ohms
in 10 ohm steps; 0 to 9900 ohms in 100 ohm steps;
0 to 99,900 chms in 1000 ohm steps.

LOAD CAPACITANCE RANGE,—12 to 110 ppuf,

PRESENTATION AND CONTROLS.—The front panel
controls and their respective functions are as follows:

Load Capacity control: Sets load capacitance in

antiresonant operation. Scale from 0 to 100 converted
with individual calibration chart.

UNCLASSIFIED

Crystal current control: Amount of current through
crystal,

Grid current meter and control: A per cent of the
grid current is indicated by meter, shunted by con-
trolled resistor.

Decade resistance selectors and range toggle
switches: Select resistance equivalent to that of
crystal.

Tuning control and KC switch: Tuning of oscillator
to desired frequency. A ‘‘core’’ position is provided
on switch to permit eventual down-band extension of
frequency.

‘‘Calibrate - crystal’’ switch: Switching of crystal
into oscillator circuit. Switching in of substitution
decade resistor for reading of equivalent resistance,

““S-A’’ switch: Selects either Series-resonant (load
capacity by-passed) or antiresonant (load capacity
switched in) operations.

Crystal socket: Receptacle for various crystals.

“H-L1’ jacks {2 pairs): Connections to VTVM for
measurement of voltages across crystal units.

On-off switch, pilot light: AC power.

TYPE {usaF) :

CLASStFICATION: (NAVY): Standard
(ARMY) :

STOCK NO.: (USAF):

(NAVY) : F16-0-304663-200
(ARMY) : 3F4325-537

DESIGN COGNIZANCE: Army Sig C
PROCUREMENT INFO.: U.S. Army Spec 71-3382

PROCUREMENT COG.: Army Sig C
RDB IDENT. NO.: 12.12.8
F.l.l.N.

4,12 TS-537/TSM: 1



Y CATALOG OF NAVY MATERIAL AR

Miscellaneous Test Equipment
TS-537/TSM

At the rear of the chassis are found:

RF output receptacle: Means of feeding percentage of
RF oscillator output to external frequency measuring
equipment.

AC cord and plug: Power input.

FITTINGS AND ACCESSORIES.—The crystal socket on
the front panel will accommodate crystals with a
center-to-center pin spacing from 0.5 inch to 1.25
inch. Use may be made of Crystal Holder FT-249.

The banana jacks on the front panel used to connect
an electronic voltmeter are single round ferrule
contacts.

The rf output jack (rear of chassis) is a ‘“UHF
small’”’ coaxial type NT-49194. The connector rf
cable is made of 4 feet of RG-8A/U coaxial terminated
by a ‘“small UHF’’ plug type NT-49190.

UNCLASSIFIED

CONSTRUCTION,—The crystal impedance meter is en-
closed in a metal case with a thick panel plate and
guard handles, designed for rack mounting.

MANUFACTURER’S OR CONTRACTOR’S DATA

Squier Signal Laboratory, Frequency Control Branch
of Signal Corps Engineering Laboratories, Fort
Monmouth, N.J.

TUBE COMPLEMENT
(2) OC3/VR-105 (1) 6V6-GT (1) 5Y3-GT

REFERENCE DATA AND LITERATURE
TM-11-5052: Operating Instructions, Crystal Impedance
Meter TS-537/TSM.

SHIPPING DATA

NUMBER VOLUME OVERALL DIMENSIONS {1nches) WE IGHT
oF CONTENTS AND IDENTIF ICATION (Ca. Ft.) PACKED
BOXES ue Ml HE 1GHT WIDTH DEPTH (lbs. )
| Crystal Impedance Meter TS-537/TSM, with Accessories
and Spares 5.7 29 17 20 60
EQUIPMENT SUPPLIED
QUANT I TY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE {GHT
EQUIPT (ARMY) HE IGHT WiDTH DEPTH flos.
] Crystal Impedance Meter TS-537/TSM | -
Including: 2
ng 3F4325-537 7 19 10-1/2 25

| RF Cable Pick-up

3E7350-2.58.2
| Calibration Chart -

2 Technical Manuals -

TOTAL LESS MAINTENANCE REPAIR PARTS
TOTAL

4.12 TS-537/TSM: 2

UNCLASSIFIED
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RESTRICTED Frequency Measuring Equipment

Security Information ECHO BOX TS-545/UP TS-545/UP

Echo Box TS-s545/ Ul

RESTRICTED 4.2 TS-545/UP: 1
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Frequency Measuring Equipment
TS-545/UP

FUNCTIONAL DESCRIPTION
This equipment is an echo box operating in the fre-
quency range 1150 to 1350 mc. It will indicate relative
power output of the radar transmitter, the frequency and
the general effectiveness of the radar system.
The most often performed tests are:
Relative indication (from day to day) of transmitter
power output,
Measurement of transmitter and local oscillator
frequencies.
Analysis of transmitter frequency spectrum.
Checking on erratic operation, double moding and
frequency pulling.
Measurement of pulse duration.
Checking of receiver AFC action, measurement of
TR box and receiver recovery time.
Measurement of standing wave ratio, of transmis-
sion line losses, and other factors.
A visual indication of System performance appears on
the Radar screen,

RELATION TO OTHER EQUIPMENT

It can be connected to the radar equipment by means
of a directional coupler or a pick-up antenna.

ELECTROMECHANICAL DESCRIPTION

FREQUENCY RANGE,-1150 to 1350 mc.
Accuracy: x5 mc.

TEMPERATURE COEFFICIENT.— -0.105% ring time
per °F at 68°F,

SENSITIVITY.—1 db power loss for 50 yard ringtime.

PRESENTATION AND CONTROLS,—This equipment is
adjustable by means of a calibrated micrometer type

RESTRICTED
Security Information

A rectifier-detector is used to drive a microam-
meter so that resonance and relative input power may
be determined.

FITTINGS AND ACCESSORIES.—The rf cable uses 10
feet of coaxial cable, type RG-9A/U, and is fitted with
a UG-21B/U type N plug on each end. The Echo Box
input receptacle is of special design but will fit a type
N plug.

CONSTRUCTION.—The main cavity is of cast bronze.
The detector and meter are metal-enclosed. The unit
has a carrying handle and is provided with a base
shock-mount.

MANUFACTURER’S OR CONTRACTOR’'S DATA
Johnson Service Co,, Milwaukee, Wis.
Contract NObsr-39392, dated 30 June 1947,
Contract NObsr-42382, dated 24 June 1948,
Contract NObsr-49089, dated 6 April 1950,

REFERENCE DATA AND LITERATURE

NAVSHIPS 91213: Instruction Book for Echo Box TS-
545/UP.

TYPE (USAF) :
CLASSIFICATION: (NAVY): Standard
(ARMY) :

STOCK NO.: (USAF):
(NAVY) : F|6-N-304675-200
{ARMY) :

DESIGN COGNIZANCE: Navy, BUSHIPS
PROCUREMENT INFO.: Navy Spec CS-746 and CS-914
PROCUREMENT COG.:  Navy, BUSHIPS

screw adjustment. The dial is calibrated directly in RDB IDENT. NO.: 2.2.2.2
mc with a correction scale. PTG
SHIPPING DATA
NUMBER VOLUME OVERALL DIMENSIONS (inches) WE 1GHT
OF CONTENTS AND IDENTIF ICATION (Cu. Ft.) PACKED
BOXES chE HE 1GHT WIDTH DEPTH {1lbs.)
| Echo Box TS-545/UP with Accessory Box and Equipment
Repair Parts 4.7 17-1/2 18-1/2 25 80
EQUIPMENT SUPPLIED
QUANT I TY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE I GHT
EQUIPT ( ARMY) HE IGHT WIDTH DEPTH (ibs.)
| Echo Box TS-545/UP - 11-9/16 8-1/16 9-5/8 25.25
R F16-W-47074-5535
Including: -
| Separable Shock Mounted Case - 2-1/4 8-3/u 8-1/4 4.0
| Cord CG-92A/U - 120 19 1.5
| Wrench, Dial Socket - 0.25
| Wrench, Spanner (I in.) - 0.0t
4.2 TS-545/UP: 2 RESTRICTED
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RESTRICTED Frequency Measuring Equipment
Security Information

TS-545/UP
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE | GHT
EQUIPT (ARMY) HE tGHT WiDTH DEPTH feos.
| Strop, Carrying - 0.20
3 Rectifier Crystal JAN-IN2IB (not -
supplied on Contract NObsr-49089) -
| Accessory Box - 3-7/8 8-1/2 9-1/8 8.0
2 tnstruction Book NAVSHIPS 91213 -
| Equipment Repair Parts Box - 3-3/8 10-1/2 li-1/2 8.0
TOTAL LESS MAINTENANCE REPAIR PARTS 39.21
TOTAL 42.21

RESTRICTED 4.2 TS-545/UP: 3
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UNCLASSIFIED Field Intensity Measuring Equipment
NOISE-FIELD INTENSITY METERS TS-587/U,
TS-587/U AND TS-587A/U TS-587A/V
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Noise-Field Intensity Meter TS-587/U.

UNCLASSIFIED 4.5 TS-587/U: 1



Y CATALOG OF NAVY MATERIAL A

Field Intensity Measuring Equipment
TS-587/U, TS-587A/U

FUNCTIONAL DESCRIPTION

The Noise-Field Intensity Meter TS-587/U or TS-
587A/U is a high sensitivity HF and VHF superhetero-
dyne radio receiver covering the frequency range of 15 to
400 mc. With a probe it is used as a selective radio fre-
quency voltmeter. It also contains internal means for
calibrating its vacuum tube voltmeter section, thus per-
mitting direct readings in indicated microvolts that are
readily converted to true microvolts or microvolts-per-
meter. Microvolt-per-meter readings can be obtained
when the dipole antennas furnished with the equipment
are used. The various probes can be used for readings
of the RF level of the signal or interference at the probe
location.

RELATION TO OTHER EQUIPMENT

The Noise-Field Intensity Meter TS-587A/U is a
modified commercial Model NMA-3A to make it equiva-
lent to Noise-Field Intensity Meter TS-587/U. Noise-
Field Intensity Meter TS-587A/U is similar to and inter-
changeable with Noise-Field Intensity Meter TS-587/U.
Modification Kit MX-910/U enables Noise-Field Intensity
Meter TS-587/U Series to operate from batteries and
also supplies an amplifier to drive an external recording
meter. It supplies other accessories as well, The Navy
Model OCV becomes a Noise-Field Intensity Meter TS-
587/U when Navy Field Change No.2-OCV is applied to it.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—105 to 125 v ac, 60 to 400 cps, 99 w,
or 12 v dc at 17 amp (with Modification Kit MX-910).

FREQUENCY RANGE.--15 to 31 me, 12 mc if; 29 to 64
me, 12 mc if; 60 to 125 mc, 12 mc if; 100 to 400 mc,
30 mc if.

SENSITIVITY.—
As Selective RF Voltmeter: 5 v, 100 to 400 mc; 2 uv,
15 to 100 mc.
With 6 mw Audio into Rated Load, RF Mod 30% at
1000 cps: 5 wv, 100 to 400 mc; 2 pv, 15 to 100 me.

UNCLASSIFIED

As Field Intensity Meter: 20 uv per meter, 100 to

400 mc; 5 uv per meter, 15 to 100 mc.

SELECTIVITY,—

Bandwidth, 0 to -6 db: 210 kc, 100 to 400 mc rf; 150
ke, 15 to 100 mc rf.

IMAGE FREQUENCY RESPONSE.— -60 db.

RECEIVER OUTPUT.—200 mw into rated load.

RECEIVER FIDELITY.—+3 db, 300 to 3000 cps.

IMPEDANCES. —

Input RF: 95 ohms, balanced.
Output AF: 300 to 4000 ohms, for headset.

PRESENTATION AND CONTROLS.—Measurements can
be made with the RI-FI meter in terms of the peak
value of the signal or interference; the PEAK function
of the meter, in terms of the ‘“‘nuisance’’ value; the
QUASI-PEAK function, or in terms of the average
value; the FIELD STRENGTH function. The meter is
calibrated in its QUASI-PEAK position.

The RI-FI indicating meter scale is directly cali-
brated as follows:

0 to 100 pv;

-6 to +40 db;

0 to 8 arbitrary units of- ‘‘shot noise.”’

The db scale refers to the reference level of one
microvolt across 95 ohms, the rf impedance at which
the RI-FI meter operates,

The tuning dials are calibrated directly in mc on
both rf heads. The rf Head RF-36/U also has a band
switch; an rf gain control calibrator output control
and a calibrator output meter,

The Control Panel C-417/U has an attenuator knob
to control the input signal, a meter seiector to con-
trol the meter function, a meter balance control, an
adjust zero control,an aural null adjustment, a meter
selector switch, a tune-operate switch, a power
switch, an output impedance selector switch and an
indicating meter.

FITTINGS AND ACCESSORIES.—Cables, a tripod mast,
2 dipoles and a loop antenna and other accessories
are supplied as shown in the equipment list. These
are connected as shown below.

INPUT UHF UHF INPUT CABLE CG-444/U UMF UHF LOOP
- -
SMALL TWIN 2 SM TWIN|RG-22/U SM Twl SM TWIN PROBE
UG~ 103/7U UG=102/7U uG=102/7U UG-102/U MX=821t/U
EXT METER = EXTERNAL METER - ESM TWIN l LINE ]
UHF PROBE LOOP PROBE
AN-3102-125-35 U6-103/U NT~491087
< g HEADSET . UHF
. SM TWIN
N\-49025-8 UG-103/U

<———’ HEADSET

NT-49025-8
AN=3102-125-3S
AT INPUT = AC
AN-3102-12S-3P F’ . » E POWER CABLE PLUG

4.5 TS-587/U: 2

NT-66151-A DIPOLE Mx-g22/U

AS~385/U DIPOLE

UG-103/Uu

UG-103/U
UHF UHF
/
UHF
—Dr_ SM TWIN UG-104/U
UG-103/U
L —» UR® | — 5.G.500
SM OTWIN | o
——» AC SOURCE UG-58/U
UNCLASSIFIED
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UNCLASSIFIED

CONSTRUCTION. —The main receiver unit of this equip-
ment is enclosed in a metal case with top perfora-
tions and side ventilating louvers. It has a metal

carrying handle on each side.

ne
is
he

The power supply con-
ction and fuses are end-mounted, The control panel
in two sections, one consisting of replaceable rf
ads, one for the highest frequency group and one

for all other frequencies. A different replaceable if-
strip is used with the highest frequency group rf

he

ad. A padded cover is provided to protect the meter

cabinet and controls during transport.

MAN

UFACTURER’'S OR CONTRACTOR’S DATA

Stoddard Aircraft Radio Co., Hollywood 38, Calif.

Contract NObsr-30088, dated 15 June 1946.

Field Intensity Measuring Equipment

TS-587|U, TS-587A/U

Contract NObsr-30140, dated 21 June 1940.
Contract NObsr-30200, dated 26 June 1946,
Contract NObsr-39272, dated 27 June 1947,

TUBE COMPLEMENT

(1) OD3/VR-150 (1) 6L6-GA (1) 676
(1) 5Y3-GT,/G  (2) 6C4 (4) 6BA6
(1) 6I5-GT/G (1) 6H6 (4) 65GT7
(2) 6V6-GT/G  (2) 6T4 (1) 9002
(1) 6SI7 (2) 6AKS5 (2) 6AL5
(2) 6AQ6

REFERENCE DATA AND LITERATURE

NAVSHIPS 900,990: Instruction Book for Noise-Field
Intensity Meter TS-587/U and TS-587A/U.

TS-587/U TS-587A/U
TYPE (USAF) : TYPE (USAF)
CLASSIFICATION: (NAVY): Standard CLASSIFICATION: (NAvy): Sub. Standard
(ARMY) : (ARMY) :
STOCK NO.: (USAF): STOCK NO.: (USAF):
(NAVY):  F|6-Q-304755-200 (NAVY) : F16-T-20141-9606
(ARMY) : (ARMY) :
DESIGN COGN1ZANCE : DESIGN COGN | ZANCE :
PROCUREMENT INFO. : PROCUREMENT INFO.:
PROCUREMENT COG. : PROCUREMENT COG. :
RDB IDENT. NO.: 5.6 RDB IDENT. NO.: 5.6
F.l.1.N. F.i.1.N.
SHIPPING DATA
NUMBER VOLUME OVERALL DIMENSIONS (1nches) WE IGHT
OF CONTENTS AND IDENTIFICATION (Cu. Ft.; PACKED
BOXES e HE IGHT WIDTH DEPTH {lbs.)
| Noise-Field Intensity Meter TS-587/U 35.3 36 47 36 330
EQUIPMENT SUPPLIED
QUANTITY (UsAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) Wf}GHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH pres.
| Noise-Field Intensity Meter -
TS-587/U F17-M-23352-503 1 15-3/16 21-1/2 14-9/16 64
t Canvas cover -
for above - 2
{ Equipment . -
Case CY-606/U N16-C-17000)-254 I5 40 9 With con-
containing: - tent, 53;
| Radio Frequency Empty, 23
Head RF-36/U 6-1/2 17-1/2 14
| Intermediate Frequency -
Amplifier AM-IQQ?U N16-A-32246-2934 4-1/2 13-1/2 5
| Dipole Antenna -
AS-385/U N16-A-U5177-9701 60 Ig
2 Dipole Mast Sections
for AS-385/U 33 la
UNCLASSIFIED 4,5 TS-587/U: 3
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Field Intensity Measuring Equipment

TS-587/U, TS-587A/U

UNCLASSIFIED

EQUIPMENT SUPPLIED

QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE | GHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH fibs.)
| Loop Probe MX-822/U -
N16-A-45883-2 134 8-3/8dia
| Measuring Tape -
NT-10671 N16-T-19041-1001 2 1-3/4 3/4
2 Instruction Books -
NAVSHIPS 900,990 -
] Accessory Case -
CY-607/U N16-C-17000 1-255 15 40 9 With contents,
containing: - 40; Empty, 25
| Dipole Antenna -
NT-66151-A Ni6-A-45186-1201 U4 1gq
2 Dipole Mast Sections -
for NT-66151-A -
| Loop Probe -
MX-821/U N16-A-45902-1134 5-1/2 1q 1-17/32 dia
| Line Probe - |
NT-491087 N16-P-87007-104 | 5-3/8 1g 2-1/4 dia
- |
| Antenna Tripod - I
NT- 10545 N16-T-802001-107 37-1/2 1g 3-13/16 dia
- |
| Matching Impedance - i
NT-471228 N16-A-22081-1007 2-5/8 1g 1-23/32 dia
| Input Cable -
CG-u444/U N16-C~1240 1-4616 20 ft 1g
| Input Cable =
CG-444/u N16-C-12400-4616 72 1g

Power Cable

TOTAL LESS MAINTENANCE REPAIR PARTS 159.0
TOTAL
4,5 TS-587/U: 4 UNCLASSIFIED
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UNCLASSIFIED

SIGNAL GENERATOR TS-621/U, T$-622/U

FUNCTIONAL DESCRIPTION

Signal Generators TS-621/U and TS-622/U are de-
signed to provide either cw or modulated rf signals
accurately calibrated infrequency and power output level,
in the frequency range from 3650 to 7300 mc and 6800
to 10,900 mc respectively. Modulation is obtained
either by an internal modulator or by an external source
of pulses or square waves. Synchronization of the lead-
ing pulse can be accomplished with an external source of
sine waves or pulses of either polarity.

Two video output pulses are available, one of which
is delayed by a variable amount in the same manner as
the rf pulse. Frequency modulation of the rf carrier,
internal or external, is also available.

RELATION TO OTHER EQUIPMENT

The latest versionof Signal Generator TS-622/U bears
the nomenclature Signal Generator AN/URM-44.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.-115 v ac, 50 to 1600 cps, 300 w.
FREQUENCY RANGE. -

TS-621/U: 3650 to 7300 mc.

TS-622/U: 6800 to 10,900 mc.

Accuracy of Dial: Within +1%.

MAXIMUM POWER OUTPUT.-0.2 mw.
ATTENUATOR. -

Range: -127 to -7 dbm.

Accuracy: Within +2 db over the range, (100,000 pv
to 0.1 pv, calibration given by conversion chart).

Rated Load: 50 ohms, resistive.

MODULATION, INTERNAL.—

Pulse Rate: 40 to 4000 pps.

Pulse Width: 0.5 to 10 usec.

Rise and Delay Times: 0.5 psec max, between 10%
and 90% max.

Pulse Delay: 3 to 300 usec, from trigger pulse.

FM Deviation: 13 mc, adjustable.

Rate: 40 to 4000 cps.

MODULATION, EXTERNAL.—

Positive Square Wave: 200 to 5000 cps.

Negative Square Wave: 100 to 5000 cps.

Pulse, Rate: 40 to 5000 pps.

Pulse, Width: 0.5 usec approx.

Required Amplitude: 40 to 70 v peak.

SYNCHRONIZATION, EXT PULSES.—

Required Peak Amplitude: Between 10 and 50 v.

Polarity: Positive or negative.

Required Duration: 0.5 to 20 usec, between 50% max
nainta
points.

Required Rise Time: 0.5 usec, between 10% and 90%
max points.

Required Flatness: Flat above 90% max amplitude
points.

DC Level: -10to +10v.

Rate: 40 to 4000 pps.

EXTERNAL SINE WAVES.—
Amplitude: 5 to 50 v peak.
Frequency: 40 to 4000 cps.

VIDEO OUTPUT.-—

Undelayed: Occurring not more than 0.1 psec after
start of internal trigger, and less than 1 usec after
start of external trigger.

Delayed: Occurring less than 2 psec previous to
start of output rf pulse, itself delayable 3 to 500

s~ fonsmn bmimman wilon
M SEC 1LTOM Wigg Tl PUasT,

UNCLASSIFIED

Signal Generating Equipment

TS-621/V,
TS-622/V

Amplitude: 10 v min.
Polarity: Positive.
DC Level: Zerov.
OUTPUT IMPEDANCE.-500 to 100,000 ohms, with no
more than 1500 puf in parallel.
The following operating controls, dials and terminals
are all located on the front panel:

NAME TYPE OF ITEM FUNCTiON
Megacycles Dial RF carrier frequency
Signal Frequency Knob RF oscillator tuning
Power Set Meter Output level reference meter
Power Set Knob Adjusts RF power reference level
Meter Balance Knob With RF off, adjusts power monitor

circuit

-DBM Dial RF output level dial in-DBM
Output Attenuator Knob Adjusts RF output level
Sync Selector Switch Adjusts modulator for triggering

(POS-NEG-SIN-INT) by positive or negative pulses,
or sine waves, or determines

internal trigger operation

Rate Mult (X1,X10) | Switch Select frequency range of free
running modulator

Adjusts rate of free running
modulator

Adjusts time delay between trigger
pulse and output RF pulse (as
delayed video pulse)

Pulse Rate Knob

Pulse Delay Knob

Pulse width Knob Adjusts width of RF pulse

FM Amplitude Knob Adjusts amount of frequency swing

of RF carrier

Mod Selector Switch Selects “EXT. NEG” or “EXT. POS”
types of modulation by external
pulses or square waves. The
“INT’’ position actuates the in-
ternal trigger which can be syn-
chronized by external source.
The “FM” position actuates an
internal sawtooth generator. The
“CW" position cuts off all modu-
lation. The “RF OFF” position

cuts all RF power.

TS-621/u

TYPE (USAF) :
CLASS IFICATION: (NAvY): Standard
(ARMY) :
STOCK NO.: (USAF):
(NAVY) :
(ARMY) :

DESIGN COGNIZANCE: BUAER
PROCUREMENT INFO.:Specs: MIL-G-7II4IEAER; and

PROCUREMENT COG. : MIL-G-7142(AER) 15 Feb 195}
RDB IDENT. NO.: W.1.2
F.l.l.N.
18-622/U
TYPE (USAF) :
CLASSIFICATION: (NAvY):Standard
(ARMY ) :
STOCK NO.: {USAF):
(NAvVY) : F16-0Q-304796-200
(ARMY) :

DESIGN COGNIZANCE: Specs: MIL-G-7!4I(AER) and
PROCUREMENT INFO. : MIL-G-7I42(AER) 15 Feb 195I
PROCUREMENT COG. :

RDB IDENT. NO.: 4.1.2

F.l.l.N,

4,4 TS-621/U: 1
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Signal Generating Equipment

T5-621/V, TS-622/U

NAME TYPE OF ITEM FUNCTION
Power Input Terminal AC input receptacle
3 Amp Fuse Holder Operating fuses
Spares Holder Spare fuses
Power ON-OFF Switch AC ON (Power on - Space heater off)
AC OFF (Power off - Space heater on)
Power Indicator Red pilot lamp - instrument “ON”
when 1lit
Heater Indicator white pilot lamp - Heater “ON”
when lit
Sync In Terminal Used to apply external sync voltage
Sync Out Terminal Used to derive positive Video
(Undelayed) pulse, undelayed with respect to
internal or external Sync pulse
Ext Mod Terminal Used to apply external modulating
pulse
Sync Out Terminal Used to derive positive Video
(delayed) pulse. Delayed with respect to
sync pulse (internal or exter-
nal) and approximately coinci-
dent with start of rf pulse

FITTINGS AND ACCESSORIES.—All terminals on the
front panel are BNC type jacks, except the rf output
jack (N type) and the ac receptacle.

Two video cables are supplied, CG-409/U which are
terminated by BNC plugs. One adapter UG-273/U is
provided, which is a combination BNC jack/UHF plug,
to fit with external equipment using UHF jacks.

UNCLASSIFIED

The RF Cord CG-92A/U is terminated by an N plug.
The following chart shows the usual uses of the cables
and adapters.

CONSTRUCTION.—The signal generatorsare enclosed in

a metal cabinet. The front panel is provided with
guard handles. For transit purposes, the instruments
and all their accessories are housed in thetransit case
which is provided with flush type spring latches and
carrying handles.

MANUFACTURER’S OR CONTRACTOR’'S DATA

Polytechnic Research and Development Co., Brooklyn,
N.Y.
Contract NOa(s)-9156, (Serial No. 2 to 5only in both
equipment series).

TUBE COMPLEMENT

(1) 5U4G (1) 6X4 (2) 5R4-GY
(7) 6I6 (1) 6xX4 (2) 6L6-GA
(1) oB2 (1) 6ARS6 (1) 2D21
(1) 6SH7 (1) 6AG5 (1) 2C53
(1) RK5721 (6) OA2 (1) 6AK6
(2) 5651

REFERENCE DATA AND LITERATURE
Prelim. Handbooks of Maintenance Instructions for Sig.

Gen. TS-621/U and TS-622/U.

UG. 185/U UG- 273/U
NT- 49190
SYNC N BNC e} —— BNC UHF —
UG. 88/U €G- 409/U UG- 88/U
UG- 89/U SMALL COAX
I BNC RG-58/U BNC
UG- 185/U —
SYNC oUT —
UNDELAYED BNC  —-s -
et
UG- 185/U UG.273/U
EXT MOD BNC <<— | - 8NC UHF -
UG.88/U €G- 409/U UG.88/U
. < BNC RG- 58/U BNC ><.-
UG- 185/U UG.273/U
SYNC OUT BNC - - BNC UHF ——
UNDELAYED
UG. 22B/U UG.21B/U €G-92A/U UG-21B/U
RF oUT N <<_> < N RG-9/U N ) —y 2
4.4 TS-621/U: 2 UNCLASSIFIED
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UNCLASSIFIED Signal Generating Equipment

TS$-621/U, TS-622/U

EQUIPMENT SUPPLIED

QUANT I TY (USAF) OVERALL DIMENSIONS (inches i
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE [GHT
EQUIPT (ARMY) HE |GHT WIDTH DEPTH (Lbs.
| Signal Generator TS-621/U or -
TS-622/U F16-G-63069-181 | 14-1/16 17 19 85
| Transit Case -
- 21-5/8 17-1/8 24-3/8 45
| Power Cord CX-337/U -
3£6000-337-72 72 1g
I RF Cable CG-92A/U -
I F430-92A.72 72 1g
2 Video Cables CG-409/U -
| F430-409-98 98 1g
3 Adaptors Y6-273/U -
272308-273 1-5/16 x | /4
TOTAL LESS MAINTENANCE REPAIR PARTS
TOTAL

UNCLASSIFIED 4.4 TS-621/U: 3
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RESTRICTED
Security Information

TEST SET TS-642/U

FUNCTIONAL DESCRIPTION

Test Set TS-642/U is designed to provide unmodulated,
pulse modulated, or frequency modulated signals for use
in testing radar sets operating at frequencies between
8470 and 9630 megacycles. It is intended for making per-
formance and maintenance tests on radar and beacon
equipment on shipboard and at shore stations. It gener-
ates a signal, and is used to measure the frequency and
power of an external signal.

RELATION TO OTHER EQUIPMENT

It is intended for use in place of Signal Generators
TS-120/AP and TS-191/UP, This equipment can also
perform the functions of Signal Generator TS-35/AP
Series and Radar Test Set TS-147/UP Series.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—115 v £10% ac, 50 to 1000 cps, 250
W max,
SIGNAL GENERATED, CW.—8470 to 9630 mc.
Accuracy: i1 mc, from 8500 to 9600 mc.
Power Output: 10 puw to 2 mw (-100 to +3 dbm),
Stability: +1 mc per sec per hour, +1 mc max for any
pri, delay, duration, or cw,
FM Max: 0.3 mc deviation,
AM Max: 0.5 db,
GENERATED SQUARE WAVE,—1250 cps, +20%.
Duty Cycle: 30 and 70%.
FM Max: 5 mec.
RF PULSE,—
Power Output: 10 puw to 2 mw (-100 to +3 dbm) avg.
Rep Rate: 100 to 10,000 pps.
Rise and Decay Time: 0,1 ysec between the 10% and
90% amplitude points,
Fxd Rate: 50,000 pps.
Pulse Shape: Flat, :10% of a 90% amplitude line.
Fxd Duration: 1 0.1 usec, 2 +0,1 ysec.
Variable Duration: 0,12 to 10 usec,
FREQUENCY MODULATION.—
Type of Sweep: Linear,
Sweep Rate: .02 to 25 mc per usec.
Bandwidth: 25 mc at half power points,
Sweep Means: Internal or external,
Phase of Sweep: Positive for each sync pulse.
Timing of Sweep: Variable with respect to incident
mod pulse,
EXTERNAL SYNC SIGNAL.—
RF or Video: Positive or negative video.
Delay: 2 to 300 usec, with respect to initiating pulse,

Combination and Group Test Set

TS-642/V

Amplitude: 10 to 200 v,

Rise Time: 2 usec, min.

Duration: 1 psec, min,

Min Delay: 1 usec between int and ext pulses,

INPUT IMPEDANCE.—10,000 ohms min.

VIDEO OUTPUT.-—

Polarity: Negative,

Amplitude: 10 to 15 v,

Load: 10,000 ohms,
SIGNAL POWER INPUT RANGE.—1 to1000 mw, 1.5 db,
PULSE OUTPUT.—

Polarity: Positive or negative,

Amplitude: 50 to 200 v.

Length: 1to 5 usec.

Rise Time: 0.1 psec per 20 v,

Impedance: 72 ohms,

PRESENTATION AND CONTROLS.-~The video connec-
tors are BNC type. The controls are clearly shown on
the picture,

FITTINGS AND ACCESSORIES.~(1) RF RG-9A/U 6 ft 1g
with type N connectors having captive protective
covers; (2) Video, 6 ft lg type BNC connectors with
captive protective covers; (1) Waveguide to choke
adaptor; (2) BNC to NT-49195 (UHF) adapt; (1) Wave-
guide choke-to-choke adaptor; (1) RF horn antenna;
(1) Power cord,

CONSTRUCTION.—The major unit has a vertical panel
with carrying handles on top of the case, rubber feet
on the bottom and back of the case, and a metal
chassis and panel combination,

MANUFACTURER’S OR CONTRACTOR’'S DATA

General Communications Co., Boston, Mass,
Contract NObsr-43172,
Contract NObsr-52261.

TYPE (usar) . Standard
CLASSIFICATION: (NAVY): Standard
(ARMY) :
STOCK NO.: (USAF):
(NAVY) : F16-0-304833-200
(ARMY) :

DESIGN COGNIZANCE: Navy, BUSHIPS

PROCUREMENT INFO.: Specs. MLL-T-15477(SHIPS) | Aug 1950
PROCUREMENT COG,.: Navy, BUSHIPS

RDB IDENT. NO.: 10.1.3

F.l.1.N.

EQUIPMENT SUPPLIED

QUANT I TY (USAF) OVERALL DIMENSIONS (inches) .
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) V(VZ'SH}
EQUIPT (ARMY) HE IGHT WIDTH DEPTH o
| Signal Generator TS-642/U -
NI16-T-20142-8501 14 17 25 max. 70 max
- 13 15 21
| Transit Case
| RF Cable -
Vi Viden Cable - ‘ ‘
RESTRICTED 4,10 TS-642/U: 1
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Combination and Group Test Set

1$-642/U

RESTRICTED

Security Information

EQUIPMENT SUPPLIED

QUANT I TY (UsAF) OVERALL DIMENSIONS (inches )
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) '(‘%,‘GHT
EQUIPT (ARMY) HE I GHT WIDTH DEPTH bsed
2 Adaptor Waveguide
2 Adaptor Coax
i RF Horn
1 Power Cord
2 Instruction Book
TOTAL LESS MAINTENANCE REPAIR PARTS
TOTAL
RESTRICTED

4,10 TS-642/U: 2
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UNCLASSIFIED

DISTORTION TEST SET TS-659/UG

Distortion Test Set TS-659/UG

FUNCTIONAL DESCRIPTION

The Distortion Test Set TS-659/UG is a motor-driven
unit arranged totransmit signals for testing teletypecir-
cuits and checking the efficiency of start-stop selectors
on teletype apparatus. These signals may be a repeti-
tion of teletype signal combinations or telegraph rever-
sals. The transmitted signals may be normal (undis-
torted), or they may be controlled to have 20% bias or
end distortion, either marking or spacing.

RELATION TO OTHER EQUIPMENT

This equipment is the same as commercial Teletype
Signal Distortion Test Set ED-58-HE. It is the same as
Distortion Test Set TS-658/UG except that the latter uses
a synchronous motor.

ELECTROMECHANICAL DESCRIPTION
POWER SUPPLY.—115 v ac, 25 to 65 ¢ps, 1/2 amp fuse

DISTORTION, MARKING OR SPACING.—

Miscellaneous Test Equipment

T$-659/VUG

End: 20%.
Bias: 20%.
SIGNALS. —

Telegraph Reversals: 23 cps.

Teletype: 368 operations per minute.

Teletype Signals: Undistorted. Marking bias distor-
tion; spacing biasdistortion; marking end distortion;
spacing end distortion.

MOTOR. —Series governed type. ,

PRESENTATION AND CONTROLS.—A toggle switch
selects teletype signals on the TTY SIGS position or
telegraphreversals on the 24.5 RSor 30.6 RS position.
Alever switchgives a closed loop condition inits mid-
position and selects either end or biasdistortionin the
E.D. or BIAS positions. Another lever switch gives
zero signal distortion in the mid position and spacing
or marking distortion in the S or M positions. Five
toggle switches permit any teletype character to be
set-up and a sixth toggle switch connects and dis-
connects the stop impulse.

FITTINGS AND ACCESSORIES.—The equipment includes
a power cord permanently attached to the set withlugs
and fitted with a 3-prong plug on the other end.

CONSTRUCTION.—The test set is enclosed in a metal
case equipped with a carrying handle. The case is
finished with black wrinkle finish., A spaceis provided
in the case for storing the line cord. All controls and
the two-circuit telephone-type output jack are located
on the panel,

MANUFACTURER’S OR CONTRACTOR’S DATA

Teletype Corp., Chicago, Ill.
Contract NObsr-42388.

REFERENCE DATA AND LITERATURE
NAVSHIPS 91162: Teletype Instruction Manual No. 52.

TYPE {UsAF) :
CLASSIFICATION: (NAVY):Standard
(ARMY) :
STOCK NO.: (USAF):
(NAVY) :
(ARMY) :

DESIGN COGN | ZANCE :
PROCUREMENT INFO. :
PROCUREMENT COG. :

RDB IDENT. NO.: [2.6
F.1.1.N.

EQUIPMENT SUPPLIED

QUANTITY (USAF) OVERALL DIMENSIONS (inches) WE (GHT
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) (ibs.)
EQUIPT { ARMY) HE IGHT WIDTH DEPTH
I Distortion Test Set TS-659/UG 17-T-34291-1005 5 7 8-3/4 12
TOTAL LESS MAINTENANCE REPAIR PARTS
TOTAL

UNCLASSIFIED

4,12 TS-659/UG: 1
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UNCLASSIFIED

Miscellaneous Test Equipment

CRYSTAL IMPEDANCE METER TS-683/TSM TS-683/TSM

FUNCTIONAL DESCRIPTION

This equipment is designed to measure the equivalent
electrical parameters of quartz crystals of the type used
for communication purposes. Provision is made to
measure directly the effective series resonant and anti-
resonant resistances of quartz crystals at frequencies
between 10 and 140 mc,

RELATION TO OTHER EQUIPMENT

A radio receiver or frequency meter must be used
with this equipment,

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY.—115 or 230 v ac, 50 to 1000 cps, 30 w.
FREQUENCY RANGE, (4 BAND).—10 to 20, 18 to 60, 55
to 75, and 65 to 140 mc.
EQUIVALENT SERIES RESISTANCE RANGE.—10 to150
ohms.
PRESENTATION AND CONTROLS,—The following con-
trols and items are available at the front panel:
Tuning Knob, 10-60 me: Operates grid and plate
tuning coils.

Tuning Knob, 55-140 mc: Operates grid and plate
tuning coils,

Screen Voltage: Knob to set screen voltage.

Meter Shunt: Knob to set meter shunt value,

Tuning Dial, 10-60 mc: Index dial for reading approx
frequency 10-60 mc.

Tuning Dial, 55-140 mc: Index dial for reading approx
frequency, 55-140 mc.

Band Switch, 10-20, 18-60 mc: Selects band of the
lower two groups,

Band Switch, 55-75, 65-140 mc: Selects band of the
higher two groups.

Range Switch: Selects low or high frequency oscil-

On the rear of the chassis there are mounted the
following items:

Power Transfer Switch: Safety-lock switch to trans-
fer from 115 to 230 v ac.

Power Line Receptacle: Connection to actual power
supply.

RF Receptacle: Connection of rf component {rom this
equipment to external equipment for frequency
measurement,

Fuse Holder: Main power line fuse.

FITTINGS AND ACCESSORIES.—Included with the equip-

ment are the following items: 1 rf output cable, (5 ft);
12 calibrating resistors; 10, 22, 30, 40, 51, 60, 68, 82,
91, 100, 120, and 150 ohms; 1 AR-1 Adaptor anti-
resonant; 1 VR-2 Adaptor variable calibrating resistor;
1 box for accessories.

CONSTRUCTION, —The crystal impedance meter TS-

683/TSM is enclosed in a gray smooth finish metal
case designed for rack mounting, It is 19 in. wide,
10-1/2 in. deep, 7 in. high, and weighs 19 lbs,

MANUFACTURER’S OR CONTRACTOR'S DATA

Radio Frequency Laboratories, Inc.
Order 14211-PHILA-51, dated 10 December 1951,

TUBE COMPLEMENT

(2) 5654 (1) 5Y3 (1) 0A2

REFERENCE DATA AND LITERATURE
Instruction Book for Crystal Impedance Meter TS-

lator,

Grid Current Meter: Measures grid current and
screen voltage.

Crystal Socket: For lower frequency group.

Crystal Socket: For higher frequency group.

Screen Voltage Measure-Operate Switch: Switch to
use in measuring screen voltage.

Power Switch: Power On-Off switch.

Pilot Light: Indicates whether the equipment is turned
on or off,

Ground Jacks (2): For the crystal adaptor for each
frequency group.

683/TSM.
TYPE {USAF) :
CLASSIFICATION: {(NAvVY): Standard
(ARMY) :
STOCK NO.: (USAF):

(NAVY) : F16-¢-304897-200
{(ARMY) © 3Fu314-3.2 (Sig C)
DESIGN COGNIZANCE: Army, Sig C
PROCUREMENT INFO.:
PROCUREMENT COG.: Army, Sig C
RDB IDENT. NO.: 12.12.8
F.l. 1N,

EQUIPMENT SUPPLIED

QUANT I TY (USAF) OVERALL D IMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) WE IGHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH flos.
| Crystal Impedance Meter TS-683/TSM| -
3F43i4-3.2 7 i9 10-1/2 19
Including:
| RF Output Cable W-2 -
1 F425-8A 60 1g .62
{2 Calibrating Resistors - | 3/4 5/16 .19
i Adaptor AR-1 2 1-1/2 1-5/8 .19
UNCLASSIFIED 4,12 TS-683/TSM: 1



Y CATALOG OF NAVY MATERIAL A

Miscellaneous Test Equipment UNCLASSIFIED
EQUIPMENT SUPPLIED
QUANT ITY (USAF) OVERALL DIMENSIONS {tnches)
PER NAME AND NOMENCLATURE STOCK NUMBERS {NAVY) WE | GHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH flos.
| Adaptor VR-2 1-3/4 I-1/2 2-1 /4 .2

| Box for Resistors and
Adaptors

TOTAL LESS MAINTENANCE REPAIRPARTS| 20.2

TOTAL

4,12 TS-683/TSM: 2

UNCLASSIFIED
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UNCLASSIFIED

TUBE TESTER TV-3A/U

Voltage and Current Measuring Equipment

TV-3A/U

Tube Tester TV-34/U.

FUNCTIONAL DESCRIPTION

Tube Tester TV-3A/U is a portable, dynamic mutual
conductance type tube tester designed to test and meas-
ure the mutual conductance values of receiving type
electron tubes. A multimeter section, using the shme
indicator, is also incorporated in the equipment permit-
ting measurement of ac and dc volts, dc mils, resistance
and capacitance.

RELATION TO OTHER EQUIPMENT

This equipment supersedes and performs the same
functions and is equipped with the same accessories as
Tube Tester TV-3/U. The case and meter size of Tube
Tester TV-3A/U is larger than that of Tube Tester
TV-3/U. It contains a 30,000 micromhos range, The
method of selection of the Micromhos Range and the
Signal Voltage is different on the two equipments.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY,—115 v +10% ac, 50 to 1600 cps, 45 w.

RANGES.—
Micromhos: 0 to 3000, 6000, 15,000 or 30,000 pmhos.
AC and DC Volts: 0 to 20, 200, 500 or 1000 v.
Sensitivity, All Ranges: 1000 ohms per v,

UNCLASSIFIED

DC Current: 0 to 20 or 200 ma,
Resistance: 0to 1 or 100 meg.
Capacitance: 0to 5 or 50 uf.
ACCURACY.—
Micromhos: +10%.
DC Ranges: 3% (10 to 25°C), 5% (0 to 50°C).
AC Ranges: 5% (10 to 25°C), +6% (0 to 50°C).
Resistance: 5% mid scale, at approx 20°C.

panel isfitted witha main multiscale meter, sockets

TYPE (USAF) :
CLASSIFICATION: (NAvY): Standard
(ARMY) :

STOCK NO.: (USAF):
(NAVY): FI6-0-305401-200
(ARMY) :

DESIGN COGNIZANCE: Navy, BUSHIPS
PROCUREMENT INFO.:

PROCUREMENT COG.: Navy, BUSHIPS
RDB 1DENT. NO.: |.2.1

F.l.l.N.:

4.1 TV-3A/U: 1



Y CATALOG OF NAVY MATERIAL A

Voltage and Current Measuring Equipment
TV-3A/U

for nearly all types of receiving electron tubes, and a
series of controls for setting up the tester for each
tube type. Included is a roll-type chart giving tube
types and settings of controls for each type.

The following tube sockets are provided:

4 contact

5 contact

6 contact

7 contact (combination large and small)

8 contact (octal)

8 contact (loctal)

7 contact miniature

9 contact miniature

7 contact acorn

8 contact subminiature

7 contact in-line subminiature

This tube tester equipment is designed for testing

the following general classes of tubes. While most
are of the receiving type many are also used in other
services such as transmitting, radar, sonar, etc.

1. diodes, high vacuum and gas.

2. triodes, high vacuum and gas (thyratron),

electron ray, (tuning eye).

UNCLASSIFIED

Types of tests which this equipment can make are
as follows:

Line voltage test,

Short test.

Noise test.

Rectifier emission test.

Mutual conductance.

. Gas test,

FITTINGS AND ACCESSORIES.—Test leads are supplied
for external use of the meter as indicated in the Elec-
tromechanical description above. Grid and plate de-
tachable leads for use with lighthouse type tubes, a
capacitor test cable, top cap plate and grid leads, and
a power cord.

CONSTRUCTION.—This equipment has an aluminum
carrying case with a built-in compartment for ac-
cessories and a removable cover with slip hinges. It
has a plastic carrying handle on one side.

MANUFACTURER’S OR CONTRACTOR'S DATA
Hickok Electric Instrument Co., 10514 DuPont Ave.,
Cleveland 2, Ohio.
Contract NObsr-43282, dated 18 May 1949,
Contract NObsr-49238, dated 30 June 1950.

[« WS TN LR

3. tetrodes, high vacuum and gas thyratron. TUBE COMPLEMENT
4, pentodes, beam power output,
5. heptodes, pentagrid converters. (1) 5Y3-GT (1) 83
6. hexodes. REFERENCE DATA AND LITERATURE
7. dual and multiple element tubes. NAVSHIPS 91435: Instruction Book for Tube Tester
8. lighthouse, acorn, subminiature. TV-3A/U.
SHIPPING DATA
NUMBER VOLUME OVERALL DIMENSIONS (inches) WE IGHT
OF CONTENTS AND IDENTIFICATION (Cu. Ft.) PACKED
BOXES e SE. HE | GHT WIDTH DEPTH (lbs.)
| Tube Tester Tv-3A/U and Maintenance Repair Parts 5.3 13-1/2 29-1/2 23 90
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS {inches !

PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) V,“E,'GHT
EQUIPT (ARMY) | HEIGHT WIDTH DEPTH ftos.
| Tube Tester TV-3AU - 6-7/8 18-3/4 10-7/8 32

i Lead, Grid Plate -
Ni7-L-64608-5801
3E£8000-5

| Lead, Capacity Test -
Ni7-L-64604-3492
3E8000~44

| Lead, Plate Connector -
NI7-L-6320]-4677
3e8000-7

| Lead, Red Test Prod. -
N17-L-63205-4185
3E8000-48. |

| Lead, Black Test Prod. -
N17-1L-63205-4190
3E8000-48

| Lead, Grid Connector -
Ni7-1-63201-7851
3£8000-10.5

4.1 TV-3A/U: 2 UNCLASSIFIED
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UNCLASSIFIED Voltage and Current Measuring Equipment
TV-3AU
EQUIPMENT SUPPLIED
QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS {NAVY) WE IGHT
EQUIPT (ARMY) HE IGHT WIDTH DEPTH (Lbs.
] Pilot Lamp - E
G17-L-6297
275952 )k
2 Fuse Lamps - :
617-1L-6686 i
626806. (4 !
| Neon Lamp - l
N17-L-6807 !
3F4056A/L2 ;‘
| Instruction Book -
TOTAL LESS MAINTENANCE REPAIR PARTS
TOTAL

UNCLASSIFIED 4.1 TV-3A/U: 3
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UNCLASSIFIED Impedance and Standing Wave Ratio Measuring Equipment

RESISTANCE BRIDGE ZM-4U IM-4U

8y :
1

K
/)
T

Resistance Bridge Z¥-40.

FUNCTIONAL DESCRIPTION PRESENTATION AND CONTROLS.—Calibrated dials
Resistance Bridge ZM-4/U is a portable equipment are used to select individual resistors and decade
designed to measure resistances in locating faults which multiplier resistors. A null is indicated on a self-

occur in conductors used for communication systems and contained galvanometer. Binding posts are provided
those used for power transmission. It can also be used for an external null indicator and for external bat-
to measure any fixed resistors having values between teries, if desired.

approximately 0.1 ohm and 10 megohms,

TYPE (USAF) :
RELATION TO OTHER EQUIPMENT CLASSIFICATION: (NAVY): Standard
This equipment is the same as the Leads Northrup (ARMY) :
Type S Test Set. STOCK NO.: (USAF):
(NAVY): F16-0-358004-200
(ARMY) : 3F4020.2
ELECTROMECHANICAL DESCRIPTION ' DESIGN COGN | ZANCE :
POWER SUPPLY.-(3) BA-30, 1.5 v self-contained bat- PROCUREMENT INFO. :
tgrles. (Externa} battene; up to 200 v may be used PROCUREMENT COG. :
with a series resistor for increased sensitivity). 6. 1.1
AN 4 b AN RDB IDENT. NO.: 6.1.
RANCE. 1 chm to 10 meg.
Accuracy: +0.15%. Foi I

UNCLASSIFIED 4.6 ZM-4/U: 1
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Impedance and Standing Wave Ratio Measuring Equipment

ZIM-4U

CONSTRUCTION.—The equipment is housed in an oak
case with leather carrying handle, and cover.

MANUFACTURER’S OR CONTRACTOR’S DATA
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia

UNCLASSIFIED

Contract NObsr-49097, dated 31 May 1950.
Contract NObsr-39216, dated 31 May 1950.

REFERENCE DATA AND LITERATURE
NAVSHIPS 91073 (A): Instruction Book for Resistance

44, Pa. Bridge ZM-4/U,
SHIPPING DATA
NUMBER VOLUME OVERALL DIMENSIONS (inches) WE IGHT
oF CONTENTS AND IDENTIF ICATION Cu. Ft.) PACKED
BOXES - fr. HE 1 GHT WIDTH DEPTH (lbs.)
| Resistance Bridge ZM-4/U and Accessories 1.7 10 18 16 45
EQU!PMENT SUPPLIED
QUANT I TY (USAF) OVERALL DIMENSIONS ‘inches ) ‘
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) e
EQuiPT {ARMY) | HEIGHT WIDTH DEPTH ftos.
| Resistance Bridge ZM-4/U (0Oak) 5-5/8 9 7-1/2 8

2 Instruction Books NavShips 91073(A)

3 Ftashtight Cells BA-30

F16-B-87145-3926

G17-B-7210

2-5/16 x 1-5/16 dia |

TOTAL LESS MAINTENANCE REPAIR PARTS 9
TOTAL

4,6 ZM-4/U: 2

UNCLASSIFIED
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UNCLASSIFIED

Impedance and Standing Wave Ratio Measuring Equipment

CAPACITANCE, INDUCTANCE, ZIM-11)V
RESISTANCE BRIDGE ZM-11/U

_TEST
CORDS
.2 3
g = .
ié . ‘;i INSTRUCTION
zZc ji_: BOOK
W oo
<z =
-,
:M j? Q; o ﬂ F’()VVEEFQ (;()FQ[)
° /' AND PLUG

(STOWED)

Ry

CARRYING
HANDLE

Catacitance,

Tndurtoarco  PRoc

UNCLASSIFIED

4,6 ZM-11/U: 1
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Impedance and Standing Wave Ratio Measuring Equipment
ZM-11/U

FUNCTIONAL DESCRIPTION

This equipment is for measuring and checking capa-
citors, resistors, inductors, and transformers to de-
termine their value and condition. It is useful in the
servicing and maintenance of practically all component
part values used in practical electronic equipment in the
field.

RELATION TO OTHER EQUIPMENT

This equipment supersedes Navy Type 60007 capa-
citance and resistance bridge. It has greater range and
includes inductance measurement. It is also smaller
and more compact in design.

ELECTROMECHANICAL DESCRIPTION

POWER SUPPLY,—105 to 125 v ac, 60 cps, 35 w.

RESISTANCE RANGE.—1 ohm to 11 meg.

Accuracy: +(1.5% +.03 ohms) 1 ohm to 1 meg; 5%, 1
to 10 meg.

CAPACITANCE RANGE.—10 puf to 110 uf.

Accuracy: 1.5%, 10 puf to 0.5 uf; up to 2.5% at 22 pf
paper condensers; up to 25% at 2 uf, 12% at 22 uf
electrolytic condensers; 15% overall incl electro-
lytic above 22 puf.

INDUCTANCE,—100 ph to 110 h.

Accuracy: 2.5%, 0.5 mh to 5 h; +5%, 5 to 100 h.

CAPACITANCE DISSIPATION FACTOR (1/Q or COT
X/R).—0 to .06, 10 puf to 0.1 uf; 0to 0.6, 0.1 uf to
100 pf.

TURNS RATIO RANGE.—.01 to .11; 0.1 to 1.1; 1 to 11.1;
10.0 io 110.

Q RANGE,-0.5 to 20.

PRESENTATION AND CONTROLS.—The panel of the
instrument is provided with control knobs for func-
tion, range, and multiplier, D and Q dials for dissipa-
tion factor and Q respectively, a leakage current

UNCLASSIFIED

range switch, a meter for reading applied polarizing
voltage for electrolytic condensers, and, their leakage
current and a polarizing voltage control knob. There
are 6 binding posts for connecting to components to
be tested and for grounding. A bridge null is detected
by means of an electron ray tube, The line cord
enters through the panel and a line fuse is mounted
on the panel.

FITTINGS AND ACCESSORIES,—Two test cables with
alligator clips and a spare fuse are provided.

CONSTRUCTION, —The unit is in a compact metal case
with a recessed panel for protection. A metal cover
is provided with two spring latches. A compartment
below the panel is used for storage of the line cord,
test leads and spare fuse.

MANUFACTURER’S OR CONTRACTOR'S DATA

Clough Brengle Co., Chicago, Il
Contract NObsr-4315T7,

TYPE (USAF) :
CLASSIFICATION: (NAvY): Standard
(ARMY) :
STOCK NO.: (USAF):
(NAVY): F16-B-86608-5951
(ARMY) :

DESIGN COGNIZANCE: Navy

PROCUREMENT INFO.: Navy Spec No. 16B20(RE)
PROCUREMENT COG.:

RDB IDENT. NO.: 6.1.4.5

F.i.1.N.

EQUIPMENT SUPPLIED

QUANTITY (USAF) OVERALL DIMENSIONS (inches)
PER NAME AND NOMENCLATURE STOCK NUMBERS (NAVY) ‘;’%b‘GH)T
EQUIPT (ARMY)|  HEIGHT WIDTH DEPTH $.
IM-11/7 Unit, (OVERALL) - 7-7/8 8-3/8 6-7/8
TOTAL LESS MAINTENANCE REPAIR PARTS 1.5
TOTAL

4.6 ZM-11/U: 2

UNC LASSIFIED



