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Introduction

> Watkins-Johnson was formed in December, 1957, to
N engage in research, development and production of ad-
$ vanced electron devices and electronic systems. Now em-
\\x\ ploying more than 1200 people, the Company is a diver-
Q' sificd electronics firm with manufacturing facilities in the-
\é\" U.S. and overseas. Corporate offices are located in P@o
Alto, California. Additional facilities are located in S@\Ns
Valley, near Santa Cruz, California; the Washig’gtnn
S Science Center of Rockville. Maryland, near ‘r@shing-
S ton, D.C.: Windsor, England, 30 miles west of London;
) Munich, Germany: and Rome, Italy. ) §

O
S . N
& Watkins-Johnson offers the world’s iargF selection of
g receiving cquipment for surveillance, diréction finding
S and countermeasures, This array of picision products
§ covers frequencies from 1 kHz to 18 Hz and includes
Q units with built-in signal monitors an@ counters. Separate
Qfo signal monitors, demodulators, freguency extenders, con-
= verters, preamplifiers, multicouplers, antennas, digital
éb readouts and other accessories (such as speaker units,
N meter panels and mounting frames) are also available.
¢§ The excellent field reliability of W-J products results
< from a combination of ::Qi?sewative design and careful
performance of in-h:}us\@manufa{:turing operations.

The Company also nf@'ﬁ; a proven capability for develop-
O ing entire special-%m‘pﬂse reconnaissance and surveil-
o lance systems on adirnkey basis, These systems incorpo-
é) rate the latest state-of-the-art components and systems
@ coneepts, including computer operation, remote control,
N unparalleled Qﬁinsitivity and dynamic range, optimum
S human engiéiering, operation in extreme environments,
S MIL-SPEC documentation, on-schedule production at a
Q high raté-and effective field support. The products shown
2 in this catalog represent a small cross-section of W-J's
,\Q? proprietary line. For complete details on the many modi-
B fied and special equipments available, contact our local
N Sasho kEsidae S
A 13 gsentative or W-J Applications Engineering.
y,é; :
\Q

O

uwuJ




Watkins-Johnson - Palo Alte:facility
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General Sales information

ORDERING INFORMATION — UNITED STATES
Purchase orders for W-J products in this catalog may be placed with Applications Engineering or Customer

Service at the Palo Alto location, or Sales at Rockville.

QUOTATIONS
Customers may obtain quotations on any of W<¥'s products by contacting Applications Engineering or Customer

Service at the Palo Alto location, Sales at Rockviiie, or the local Representative and outlining requirements,

SHIPPING

Shipments are normally made by surface carriers FOB point of shipment to the customer’s place of busuiess.
Premium transportation methods used by W-J ensure safe, quick and dependable service.

FIELD RETURNS
If it is necessary to return a preduct, contact Applications Engineering or Customer Service at the Palo Alto

location, Sales at Rockville, or our local Representative and give full details.

SERVICE

W-J maintains an experienced group of Applications Engineers at the home office and in the local sales offices
to assist in answering technical questions about our products and their application. The services of our
engineering and technical staff are also available.

ORDERING INFORMATION — OVERSEAS
Watkins-Johnson International. a subsidiary of W-J, operates sales offices in Palo~Alto, California; Rockville,

Maryland; the United Kingdom, West Germany, and Ttaly. There are Representatives offices located throughout
Europe, the Meditgrranean, Japan and Canada. The locations of these offices are shown on the opposite page.
Orders may be piaced with any sales office or the representative office nearest you.




SALES REPRESENTATIVES

DOMESTIC

ALABAMA

Gant lssumte nie
Am. 422, 2108 W. Clinten
Huntsville 35805
Telephane; (205} 5349711

COMNNECTICUT
Sen Mastachusells

DISTRICT OF COLUMBIA

Watkins-Johnson

6006 Executive Blvd.
Rockville, Md, 20852
Telaphonae: (301) 881-3300
TWX: 710-824-2503

Telax: B9-Z554

Gable: WIGE]

FLORIDA

Gentry Associates, Ine.
550 M. Bumby Avenus
Oriande 32803

Telephone: (305) B41-7740

O

GEORGIA O

n @)
i el A @
9

Atlanta 30324 :
Telephons: (404) 233-3816

.

LOUISIANA ()Q
See Alabama Z

<

*Q
MAINE O
Sea Mastachusetis N
Z
S

MARYLAND %—
O

Watking-lahnson
6005 Exegutive Bivd

Rochyilis, 2852
Telaphone: (301) 2300
Tz TH0-E24- v
Telex: BI-2558 WS

Cable: WICE|

\Q

MASSACHUSETTS

Lancar Astociales

16 Adams Strast
Burlingten G803
“'@5“" (617) 2726445

%SIESFFN
gu Alafama

MEW HAMPSHIRE
See Massachucetly

NEW YORK

{Al2ny, Syracuss,
Utica, #ﬂhnn::mﬂ
Nssman Insfruments, Inc.

666G O Bnilamr Raad
£. Syracuse 13067
Tul&ph-unm {315} 437-6665

NEW YORK

(Rochaster
Ningara Fallg)

D5zman Instruments; Inc,
2425 Clover Sirast
Rochester 145618
Talephona: {716) 271-4565

MEW YORK

{Ithaca, Binghamtan,
Endicott, Deswega,
Carning}

fzsman Instruments, Inc.

Vastal Parkway East

Vestal 13850

Telephone: (GO7) 7859947

NEW YORK

rwanﬁln:er Flllu..
Paughkeepsie, Tray)

Ossman Instrements, Ing.
F. 0. Bax 207

Wappinger Fallz 12580
Telephone: (914) 297-7777

Buffala Arga,

O
NORTH CARDLINA O

Geniry Asspciates, Inc. §
116 E. 0'Neal Ave. <
Burlington 27215 <
Telophane: (319) 227:9531

RHODE ISLAH@Q

Dew Massad L 1]

SOUTH
See Mo

£
TEIQ&(HSEE
Sedfiiabama

%:ms

(5an Antonio Atep)

s”\\;Qrunn W. Gasay, (11

~C Route 10, Box 189
Ban Antonio TEZ16
Phone: [512) 894-2911

OLINA
ioling

VERMONT
Soe Massachuselts

VIRGIMNIA

Watkinz-Johnson

GO0E Executive Bld,
Rockwille, Md. 20852
Telnphone: (301) E&1-3300
TWE: T10-824-9603

Telex: 8925548

Gable: WICEI

EXPORT

AUSTRALIA

Racal Electronics Ply,, Lid.
47-53 Talovera Road

North Ryde, N5 W, 2113
Tetephone: BE-6444

Telax: 7035

Coble: RACALAUST SYDMEY

BELGIUM

Telindus NV,

Rue Stantay,

Brugsels 1

Talephona: 44,48.26/27

Telex: 23760
Cabla: INEOHA-BRUSSELS

CANADA

Elgctromechanical Products
Markham Road

Agincourt, Ontario

Fhone: Axminister 3-7011

DENMARK

Danavia AfS
48, Strandgade
DK-1401 Copenhagen K
Tetophane: ASTA TRV
Toles: 6749

able:
MRTRADE-COPENHAGEN

FIMLAKND

Oy Hedengren AB
Louttasaarentie 50
Helsinki 20 @)
Telephone: 670 211 .
Telegram: HEMT-HE@M
Telex: 131110 é

FRAMCE

Bureau dp LI@.
113 Rup de iwarsité
Paris Ta

Tetephon 1.99.10
maLIEDI.@ SON-PARIS-007
Y

/

qséﬁi’a NY

ins-lohngon tnternat’l
finchen &
aximilignspinty 124
Telaphmne: {0811 tl 333
\\\\ Cable: WIDBM-MUNCHEN

4

&

<
Watkins-Johnson Company

HOLLAND

Ingenreursbureay

Faming en Hartman M. ¥,
Koperwerf 30

The Hague

Telephone: B7.83.80

Telex: 31528

Cabile: INKOHA-THE HAGUE

INDIA

Parco

16-8 Connaught Place
New Ehelhi-1

Telephone; 44557

Caliie: OCRAP-KEW DELH

ISRAEL

876 International Ltd.

52 Nachinl Benyamin Sfreet
Tel-Auiy

Tllwhune S50

Telexs 033-229

Cable: SLOTUGI-TEL-AVIV

ITALY

Watking-lohnson Internal’|
Pintza G. Marconi, 25
Roma-Eur, Ifaly
Telephono: 59 45 54
Cabler (0144 Roma EUR

KOREA

Sama Tradi
I.P. 0. Box 2447

Seoul ;3'

Telephone: 23-6006

Cable: INNSAMATRA L

N
NORWAY §
. M. Fetring &
Sandakervainn
Oslo 4
Telephone: 31 82 12
Toles: 16435

Cable: FEIRING-OLS0

mﬁ%
Eltrec-Electronica Comercio E,

istria Limitad
da Almiranis Rais
?lnﬂ Floar

o
éutmn
v Sielephane: BI3677-845856

Talegram: ELTECHNICA

£ Cable; Transistor
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SPAIM
Payma 5. L.

Ensigue Larretn, 9
Madrid-16

N
&
C tion
Gipora un\k}
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Telephong: 235:61-75 - 235-53-12

Teleqram: PAYMA

SWEDEN

Firma Jehan Lagemant: K&

Gardavligen 10

Hog 314
S-171 03 5alna -3
Talephone: 08/83 07 90
Eﬂlelr 10363
al
LAGCRANTZ-STOCKHOLM

SWITIERLAND

Maeges G, M, B, H,

B048 Eurich
Badenersteasss 587
Tolephone: (051} 52-78-00
Talex: 54 368

Cable:
MEGEX|MPORT-?URICH

UNITED KINGDOM

Watkins-Johnsan Intermat’l
Shirley Avenue

Windsor, Barkshire
Talephona: 63241

Telex: 284578

Gable: WILKW-WINDEOR

6006 Executive Blvd., 'Warhington Science Cenler, Rockville, Md., 20852 [301) 881.3300, TWX: 710-824- 9403 TELEX: 89-2358 CABLE. WICEI
3333 Hillview Ave., Stonford Industrial Park, Pale Alle, Calil. 94304 (415) 326.8830 TWX: 910-373.1253 TELEX: 34-B413 CABLE: WIPLA
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For reception of AM, FM, and pulse signals in the 1 to
12 GHz range. Four modular tuning heads are available,
any one of which can be mounted in the receiver at a
time. TH-120 tuning head covers 1-2 GHz; TH-240, 2-4
GHz; TH-480, 4-8 GHz, TH-812, 8-12 GHz. Five IF
bandwidths: 100 kHz and 2, 4. 10, and 20 MHz. For
other equipment covering this frequency range, see the
MT-112 Tuner and DM-112 Demodulator shown in a
subsequent section. The MT-112 includes all four tuning .
heads; DM-112 has IF bandwidths listed above plus a

%

built-in signal monitor. L

357 RECEIVER

Covers the 1 kHz to 600 kHz frequency range in a single
band. Four IF bandwidths: 150 Hz, 1 kHz, 3-2Hz, 6 kHz.
Four-digit Nixie displays frequency to which receiver is
tuned. Digital automatic frequency con (DAFC) cir-
cuit stabilizes receiver's local oscillator é'b #+10 Hz of the
desired frequency.

9

Q
o
371A HF RECEWERé’z?

HF Receiver featuring \e bandwidth covers 500 kHz to
10 MHz in one band:~ esigned for FM, AM, or CW
reception over entire range. Particularly suitable for RFI
detection and predetection recording. Includes IF band-
widths of 6, 20, 100, and 400 kHz,

@
Q

O
373g§2 HF RECEIVER

Sum?nr to 371A except a second tuning range of 10 MHz
to=30 MHz is added. Also includes X-Y outputs for

é@tordmg signal strength versus frequency.

N
Q

377A HF RECEIVER

Similar to 371A Receiver except the mechanical dial %as
been replaced by a digital counter. Six-digit Nixie display
of frequency. Digital automatic frequency control ( )
circuit stabilizes receiver's oscillator to =100 Hz of-desired
frequency. @’

112 MICROWAVE RECEIVER

SUIAIFOIY
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415 Shown

555-1 Shown

O

Q

415, 416 asgg?veas
N

Single-channel, @stal controlled receivers available to cover the following
frequency ranges: 60-90 MHz, 75-110 MHz, 90-130 MHz, and 110-150
MHz. Any of four frequencies within a range may be selected by a
front-panel switch. Type 415 for AM reception has IF bandwidth of 50-kHz
(standard) ar 100 kHz (optional), Type 416 designed for pulse reception has
IF bandwidth of 2 MHz. Units mount in EF-401 through EF-404 Equip-
ment F\ 5.
\k.

~ O
R

o
& S
440, 441 RECEIVERS 2

~
Single-channel, crystal-controlled receivers are available to cover thg follow-
ing ranges: 30-48 MHz, 45-72 MHz, 70-105 MHz, 100-160 M 150-220
MHz, and 210-260 MHz. Specify 440 for AM reception; 441 fa®FM recep-
tion. IF bandwidth available as either 20 kHz or 50 kHz. Up to!six receivers
plug into EF-506 Equipment Frame for rack operation orsingle receiver
into PEC-401 Portable Equipment Case for battery operatign.

501A-1, 504A VHF RECEIVERS
o

General purpose receivers.provide AM, FM, and CW
reception from 54 MHz ta-260 MHz in single band. Two
IF bandwidths; 10 kHz‘and 300 kHz. 501A-1 includes
AFC; 504A includes c@t'a] marker oscillator,

9

S§

&
521A-1 RECEIVER

AM, F]\%%nd CW reception from 20 MHz to 80 MHz.
With the 555 and 595 Receivers. designed for reception of
narrowband communication signals. Three IF bandwidths:
4 kHz, 10 kHz, and 50 kHz. Built-in signal monitor has
ma&mum sweep width of 300 kHz and maximum resolu-
tion ‘of 2.5 kHz. DAFC compatible. Includes COR and
variable BFO,

.

555, 555-1 RECEIVERS

Type 555 similar to 521A-1 except tuning range is 90 to
180 MHz and IF bandwidths are 10 kHz, 20 kHz, and
50 kHz. Type 555-1 has 90-180 MHz tuning range and
IF bandwidths of 4 kHz, 10 kHz, and 50 kHz.




395 RECEIVER

Similar to 521A-1 except frequency range is 220 to 440
MHz, and IF bandwidths are 10, 20, and 50 kHz.

775-3 UHF RECEIVER

O
Multi-purpose receiver. For AM, FM, CW&nd pulse sig-
nals in UHF range of 235 to 1000 MHz. Carrier operated
relay (COR) circuit, 1F bandwidths: 1 Hz, 500 kHz,
4 MHz. Q

o
&
5

/

Z
S
\k.
901B, 904A, 905A, 906A VHF RECEIVERS

N

General purpose VHF r@ivers covering 30 MHz to 300
MHz in two bands, gﬂ%and 906A include crystal marker
oscillators providing marker pips at 1 MHz and 5§ MHz
905A and 906A contain carrier operated relay. All have
IF bandwidths of 20 kHz and 300 kHz.

S
S

S¥3IAID3Y

)

3
For reception of AM, FM. CW, and pulse signals in VHF
frequencysrange of 30 to 300 MHz. All solid state, with
dual MOS field-effect transistors for wide dynamic
range.C hree IF bandwidths: 60 kHz, 300 kHz, and 3
MHz; Pulse AGC circuit permits operation on pulse
widths as narrow as 1 microsecond with pulse repetition
r as low as 50 pps. Ideal when wide bandwidth and
Ise reception is required. Can be used with DRO-300A
“Jor DRO-302A-2 for digital readout and digital automatic

O frequency control.

RS-111-1B-12 VHF-UHF RECEIVING SYSTEtOéO

%
For complete coverage of the frequency range from 30 ) p— =
1000 MHz in four bands: AM, FM, CW operation. | . & B
plays RF signals with built-in signal monitor which ;has i . o . . J
center frequency crystal marker to aid tuning. FEront |
panel signal strength meter. Four IF bandwidths: E&Hz, i : '
75 kHz, 300 kHz, and 2 MHz. The 2 MHz bandwidth IF | ﬂ
provides separate AM and FM outputs and opei@ates con- Il | i '
tinuously; others are selectable.




RECEIVING SYSTEM
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The ﬁé—lﬁﬂ Pan-Man Receiving
S}rstem@bunsista of a family of re-
lated<products which can be con-
fimured in a variety of ways. A

¢ system could include a 205

.Receiver, a DRO-308 Counter, and
c/ah SM-7301 Signal Display. There

are six tuning heads (VH-series and
UH-series) available which provide
coverage from 30 to 1000 MHz:
a seventh tuning head will soon
be available to provide coverage
from 2 to 30 MHz. A DRX-308
Extender is available to extend
the range of the basic counter from
300 MHz to 1000 MHz. The TSU-
160 Tuner Switching Unit allows
up to seven tuning heads to be in-
stalled at one time and switched on
and off by a front panel control.
There are three marker units avail-
able: the VM-101, UM-101, and
UM-160. The three types are for
manual receivers with 21.4 MHz,
60 MHz, and 160 MHz intermedi-

ate frequencies. Each marker unit
can operate with up to four re-

celvers. (‘8'

THE TYPE 205 RECEIVER.
the heart of the system. This volt-
age-tuned unit has manual,“pan-
oramic, and sector tuning “Riodes
and provides AM, FM, pulse re-
ception. In the PAN mode, the
entire range of the installed tuning
head is swept. The s rate can
be varied by a front panel control.
In the SECTOR Ehpde:, any seg-
ment of the typers frequency
range can be swept based on the
manual tuned ~requency and the
setting of the%ector width control.
In the M mode, the c¢ntire
range of - tuning head can be
manuallgmned. IF bandwidths of
10 kHz-50 kHz, 300 kHz, and |
MHz care provided. Any one of
the four IF bandwidths can be
selected when the receiver is in
& MAN mode. In the PAN and

SECTOR modes, the optimum IF
bandwidth is automatically se-
lected by the receiver.

THE TYPE SM-7301 SIGINAL
DISPLAY functions as an RF Pan
Display when the 205 Receiver is
in the PAN or SECTOR mode and
as an 1F Pan Display when the re-
ceiver is in the MAN mode. A five-
inch display tube is used.

When the receiver is in the PAN
mode, the entire frequency range
of the installed tuner is displayed.
A portion of the beam will be in-
tensified. The intensified portion is
displayed when the receiver is
switched to the SECTOR mode.

If the receiver is placed in the
MAN tuning mode, the SM-7301
operates as an IF Pan Display with
four calibrated sweep widths avail-
able for selection: 30, 100, and
500 kHz, and 3 MHz, Under these
conditions either a linear or loga-




Recelvmg System Og@

rithmic vertical display may be
selected.

THE TYPE DRO-308 COUNT-
ER greatly enhances system versa-
tility and ease of operation. It pro-
vides a six-digit readout of the re-
ceiver’s manually tuned frequency
up to 300 MHz. In the PAN and
SECTOR tuning modes, the read-
out indicates the center of the
selected sector, Thus when the
mode is switched from PAN to
SECTOR, the exact center of the
CRT display on the SM-7301 is

\Q

The TYPES -101, UM-101,

and UM-160- @IARI{ERS provide

a visual indication of the tuned
frequency of up to four manual
reccivers each. The VM-101 is for
use withOmanual receivers which
have 1$4-MH2 IF. Similarly, the
UM-101 is used with 60-MHz IF
receivers and the UM-160 with
160-MHz IF receivers. They allow
t@_«, receiving system operator to
tantly identify the signals being
Cmonitored by all manual receivers

Awnhm the display range. This iden-

the frequency display on the DRO- ,g) tification is made through beam in-
308. The display indicates the <
nearest 1-kHz increments in thav?
MANUAL mode, and the nea
10-kHz increment in the PAN and
SECTOR modes. \'

With the DRO-308 it is Eéﬁlhle

to apply digital automatic fr

control (DAFC) to the 205 Re-
ceiver when operated m%e MAN
mode. With DAFC he receiver
can be locked in 1- increments
to any frequency within its tuning
range with long-term stability ap-
proaching that of the counter's in-
ternal referencegyur-:e.

THE TYPE DRX-308 DIGITAL
READOUT (EXTENDER is a
companion (unit to the DRO-308
Counter. s@ extends the readout
range and-DAFC capability of the
basic @nter to 1000 MHz for
opera with the UH-series Tun-
ing RHgads,

TYPE TSU-160 TUNER
WITCHING UNIT is an acces-
ry device which mounts directly
low the 205 Receiver. It con-
- nects to the 205 through the open-
" ing normally used to install a tun-
ing head. The TSU-160 can contain
from one to seven of the tuning
heads normally used with the 205
Receiver. A front-panel switch
selects any installed tuner for oper-
ation. A flexible arrangement has
been provided to connect antennas
to the various tuning heads. With
suitable antennas and seven tuning
heads, coverage can be provided
from 2 MHz to 1000 MHz and any
band within that range can be in-
stantly selected for operation.

tensification of the SM-7301 CRT at
the tuned frequency of a manual
receiver.

The RS-160 operates from a pri-
mary power source of 115/230
Vae, 50-60 Hz. Systems to operate
from 400 Hz are available on spe-
cial order. The components are de-
signed for standard 19-inch rack
mounting with the exception of the
tuning heads which mount in theq)
205 Receiver and the DRO-30%8°
counter which mounts in the fra
of the SM-7301. The systern %Jbe
supplied in an EF-160 series ip-
ment Cabinet similar to H}Q one
shown in the photograph “Several
different cabinets are ﬂQahtu Lo
provide the vertical spipe needed
by the various syst configura-
tions,

é&
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The system consists of 12 inde-
pendent, single-channel type 410
Receivers and a time-shared type
DRO-270 Counter in a type EF-
158 Modular Equipment Frame.

The 410 Receivers are contin-
uously tunable and designed for
narrow-band AM and FM recep-
tion in the 20 MHz to 80 MHz=
frequency range. An IF bandwidth
of 10 kHz is provided using a crys-
tal filter. IF bandwidth of 20 kHz
(410-2) or 50 kHz (410-3} are also
available.

The system utilizes the latest
solid-state design techniques such
as dual gate MOS field-effect tran-
sistors in critical RF amplifier
stages and integrated circuit ampli-
fiers in both the IF amplifier and

cuit provides audio squelch -::m§

when both a carrier and mﬂd't;@-
tion are present. Mounted on“the
front panel of the receiversiire a
DAFC switch, frequency sgi, and
AOR threshold controls, & phones
jack with a level control, and a
local oscillator outp ponnector
which is used with uilt-in  test
signal generator, and an AM-FM
mode switch.

Continuous frequency stabiliza-
tion of all tw receivers is by
means of DAFC (digital automatic
frequency trol) circuit. The
DAFC ciréuit functions in con-
junction “ith a five-digit DRO-
270 Coufiter to lock the local os-
:il]aturcﬁ‘ each receiver to a preset
frequency. The DAFC circuit sta-
bilizés the local oscillator and #cts
as requency synthesizer to pro-
ge 6000 channels spaced 10 kHz

art in the 20 to 80 MHz band.

hus, each receiver can be locked

,\\ to any of the 6000 channels with

QO crystal-controlled stability without
WO : i 23
Q the necessity of providing 6000
crystals to cover all of the channels,
The preset frequency of the re-
ceivers is held to within %1 kHz
for an indefinite period.

An RF test signal generator built-
in the EF-158 Equipment Frame
permits a simple “go-no-go” test of
each receiver in the system. The
EF-158 Equipment Frame also con-
tains a 12-channel active multi-
coupler to allow all receivers to
operate from a single antenna in-
put,

9
signal processing circuits. A unique §
AOR (activity operated relay) cir=2

Type RS-158 Receiving System

S
-
=
SPECIFICATIONS
Z
MULTICOUPLER \§
Number of Output GHAnnels ........covcvrumesasimssrssassenees e 12
Noise Figure ........ @ ............................... 5 dB, maximum
Galy folne s Smadks i R TR, 6 dB, nominal
Isolation Betwee@utputs ...................... 38 dB, minimum
Input Impedancé ............cccooienernnnns 50 ohms, unbalanced
IAPNE VIV s aassrmsessninrnssmpmmeans e ssrmcesins 2:1, maximum
410 RECEIVER
Frequenc¥Range .. .....ooorooocicrocemscreraminass 20 to 80 MHz
i ST LT S TETY | R ——— 6 dB, maximum
Image ReJECLION ..eevrovrseercieescnicmnmnsesirarerens 60 dB, minimum
TF ReBCHON ..ot vieseneicnsassmssmsacsmaess 60 dB, minimum
Interifiediate Frequency .............commcmmmnes 10 MHz
IF§&ndwidth ................. . 10 kHz, standard. For 20 kHz,
2 or 50 kHz specify types 410-2 or 410-3
$ Receivers, respectively.
: &D Radiation at Antenna Input ........ —95 dBm, maximum
co'\.ﬁmtivity Operated Relay ......... . Threshold adjustable from

input signal level of 1,V to over 100 uV
DRO-270 COUNTER

BT ——— Five-digit readout for any one of

twelve receivers
ACCATALY, coviovrrmmssmenmssrssvssrenssassasnssasnammanssanassarsnss +1 kHz
DAFC Stability .......cccco #+1 kHz for indefinite period

SERBTHES oo 10 kHz increments




Type RS-125 Re

O

The RS-125 Receivin stem is

a versatile nnangemeng}»f equip-
ment which provide AN, FM, CW,
and pulse reception over a fre-
quency range as wide as 500 kHz
to 12 GHz. Because of this wide
frequency range and the variety of
bandwidths available, it is fre-
quently used for RFI monitoring
and EMI conirol. The modular con-
struction of the RS-125 makes it
possible fer” the user to purchase
only th components required
for the ¢ob at hand. It can be easily
expanded to meet additional re-
quirements in the future. The fre-
qumjg'f coverage is provided in
tett bands using seven tuners, By
addition of a 300-series re-
eiver, such as the 357, the fre-

,\\ quency coverage can bhe extended
O down to 1 kHz. Over the 500-kHz

to 12 GHz range the received sig-
nals are processed by a demodu-
lator which uses plug-in modules to
determine the IF bandwidth, as
well as special plug-ins such as a
logarithmic IF amplifier, pulse-
stretching AGC, box car AGC, and
noise limiter. A total of ten stand-
ard IF bandwidths are available
from 5 kHz to 8 MHz,

The system shown above is typi-
cal of many Watkins-Johnson has
supplied. It provides continuous
coverage from 1 kHz to 12 GHz.

>
©

&
S

A counter-frequency extender com-
bination gives a direct six-digit
readout of the tuned frequency
from 500 kHz to 1000 MHz. In
addition, it provides digital auto-
matic frequency control over this
same range so that the tuners cov-
ering these frequencies can be
locked in 1-kHz increments, The
VLF receiver has a built-in count-
er with DAFC capability covering
the 1-kHz to 600-kHz frequency
range.. Switching panels are pro-

vided to connect the antenna N

the desired tuner and to connec
the demodulator, signal moni
and frequency counter to the
proper tuner,

Tuners can be supplied with in-
ternal motor drives for a 1atic
scanning. Three letter Omodels
starting with “S" indicite motor
drive. The motor-drive- units fea-
ture sector scan whergby the oper-
ator can adjust the upper and lower
frequency limits the sector of
interest.

<

The units listed below have been
specially desi ©d for use in an
RS-125 Receiving System. Specifi-
cations will<be found in the sec-
tions in this’catalog in which these
equipments are listed by type. De-
tailed gphecifications will be sent
upon.feceipt of the enclosed busi-
ness reply inquiry cards.

ceiving

N

\k.
g
N
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System

E%@IFMENTS

TUMNERS

Model Range
HT-10 500 kHz-10 MH=
VT-11 1030 M
VI-l VT-10 10-80 MH=
VT- SVT-30 30260 Mz

u ), SUT-1000 235-1000 MHz

LS=1020, SLT-1020 0.95-2.05 GHz

D245, S5T-2045 1.95-4.5 GHz
10345 0.9

. S5T-1045 A5-4.5 GHz
4080, 5CT-4080 4-85 GHz
AT-B012, SXT-8012 8-12 GHz

DEMODULATOR

DM-4CA accepls uE to four IF Demodulator
plug-ins or three IF Demodulators and one
special plug-in,

IF DEMODULATOR PLUG-INS

Madel Bandwidth
IFD-5C SkHz
IFD»-15C 15 kHz
IFD-50C 50 kHz
- 100 kHz

- 200 kHz
D-500C 500 kHz
IFD-1000C 1 MHz
IFD-2000C 2 MHz
1IFD-4000C & MHz
IFD-8000C 8 MHz

SPECIAL DEMODULATOR
PLUG-INS

Maodel Funetion
NS-101BA . Noise Silencer
IFD-LOG Logarithmic IF Amplifier
AGC-BC/C Box Car AGC
AGC-PS/C Pulse Stretching AGC

SIGNAL MONITORS

Model! Sweesp Width
SM-0404A 4 MHz, maximum
SHM-DE04A & MHz, maximum

DIGITAL READOUT

DRO-300A (full rack) or DRO-302A (half
rack) readouts to 300 MHz, DRX-1000 ex-
tends readout range to 1000 MHz.

W3LSAS ONIAIZIOIN



RECEIVING SYSTEM
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The RS-112 Microwave Paié’Man Receiving
System provides the capabilit¥” for automatically
sweeping the RF spectrum frém 1 to 12 GHz while
simultaneously receiving spegific signals within the
microwave region using jated manual receiv-
ers. Continuous four-bandsimultaneous pan opera-
tion is achieved by mg:hte tuning heads to cover
the 1-2, 2-4, 4-8, and 8-12-GHz bands. Compo-
nents which may be dsed in the RS-112 are:

Type MPP-101 'ﬂ%waﬁ Pan Preselector
Type PTM-101 Pzn Tuner Module
Type PS-103 P Supply
Type LIF-107 itog IF Demodulator
Type MC-103 Master Control
Type PD-602 Pan Display
Type EF-602 Equipment Frame
Type P 2 Pan Display
Type P 1 Pan Display
Type -112 Microwave Tuner
Type -112 Demodulator
Ty 112 Microwave Receiver
Type SM-1622 Signal Monitor
<
¢ The RS-112 system approach has been designed

Sto provide maximum flexibility in a microwave

('O,Q

S

sweep system at the lowest possible cost. For the
user, a number of advantages are immediately ap-
parent:

Operationally, simultaneous sweeping of the four
bands, rather than sequential sweeping, provides a
greater intercept probability as there is four times
the frequency coverage in a given sweep period.
Thus. there is a greater probability of detecting
signals which appear intermittently.

mits a high degree of versatility in the system i

that the pan function is not interrupted while ana!
sis and monitoring of specific signals takes F@EE.
)

The system's modular concept enables it;to be
easily tailored to meet special requirr:men@nt little
or no cost to the customer. (;\

S
<

~
The independent manual receiver capability pe_r-(g?

S
S

O
Its building-block concept permits easy, expan-
sion of the system at a later date or 1;e§onﬁgura-

tion to meet new requirements. S
The manually-operated componetits of the sys-

tem can be broken out and used j@apendﬂnﬂy of
the pan system. <

Conversely, a customer who already has man-
val components can assemble a pan-man system

at low cost. @)
@)

Separate antenna inpits are provided for each
band with each connegting to a YIG preselector.
The tunable preselecters with their associated local
oscillators, mixers. preamplifiers, power sup-
plies, etc., are d@gﬂt{l for remote mounting to
minimize antenna cable losses. There are three
units which mak¢ up the pan tuner package: The
MPP-101 Mi¢rowave Pan Preselector, the PTM-
101 Pan Tuser Module, and the PS-103 Power
Supply. Ali-three units are built in the standard
19-inch rack mounting configuration with each
occupying 3.5 inches of vertical space. The MPP-
101 Gc@lins a YIG preselector for each band along
with {He necessary YIG driver circuitry. The mix-
ers, LO%, and IF preamps are contained in the
PTM-101. Operating voltages for both the MPP-

01 and PTM-101 are provided by the PS-103.
Dual two-ball YIG filters are used on all bands

Oc?m permit the addition of a preamplifier, if desired,
following initial preselection. Tuning current for

all preselectors is derived from a common sawtooth
generator located in the MC-103 Master Control
Unit. This same generator provides the sweep for
the local oscillators and the horizontal sweep for
the master and remote pan displays. Thus, by using
a common sweep source, synchronization is ob-
tained between all sweep functions in the four
bands.

Signals in all bands are converted to a 160-MHz
center frequency IF and fed to a logarithmic IF
demodulator unit, the LIF-107. This unit has a sep-
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arate IF strip for each band, with each strip’s band-
width tailored to the particular band. Bandwidths
extend from 2 MHz for the 1-2-GHz band to 12
MHz for the 8-12-GHz band. All strips have
dynamic range in excess of 60 dB. The detect
video from each strip is fed through a five-out
distribution amplifier with one of the outputs @(?g
to the PD-602 Pan Displays and four available for
remote pan displays. N~
The MC-103 Master Control Unit and Type
PD-602 Pan Displays provide the operator with a
visual presentation of signal activity from | to 12
GHz, as well as the ability to monitor the operation
of up to 16 Type 112 manual microwsive receivers
or four Type MT-112 manual microwave tuners.
There are four dual-trace CRT's\in the master
display—aone for each band. The'bottom trace of
each display is the RF pan présentation for that
entire band. The top trace of adisplay is the IF pan
spectrum of a selected mamfdl receiver or tuner.,
Push-button switches on thesMC-103 are used to
select a manual receiver for&isplay. This switch also
places a marker on the pan trace which indi-
cates where the manuat receiver is tuned. The
marker 15 implemented;-by means of an intensified
spot on the RF pan \L\?ca at the tuned frequency.
The MC-103 provides for connecting four man-
ual receivers per band, but this capability can be
easily expanded &y adding the necessary switching.
As now designed. 16 Type 112 manual receivers
could be connected to the system—four per band.
If MT-112 manual tuners are used up to four can
be connectgd, but there would still be the same
amount olomanual coverage since ecach MT-112
cnntaigg‘e;}amte tuner for each of the four bands.

L]

The sy permits mixing of 112 receivers and
MT-112 tuners.

The master control also has a sweep-rate control
so that the rate of scan can be varied from 5 to 30
sweeps per second. Since the sweep for all four
binds is derived from this common source, the
sweep rate is the same for each band.

In the manual monitoring positions a standard
112 receiver and SM-1622 signal monitor could be
used with a half-rack sized PD-201 remote RF pan
display. If the MT-112 manual tuner and DM-112
demodulator are used, then the full-rack sized PD-
102 remote pan display would be provided in this
configuration. The MT-112 contains the four tuners
developed for the 112 receiver covering 1 to 12
GHz. This configuration makes it possible to have
all four microwave bands available at the flip of a
switch, rather than having to change the drop-in

.

tuning heads used in the 112. The DM-112 pro-
vides the five IF bandwidths found in the 112, with®

the addition of the SM-1622 signal monitor eleg
tronics in the same package. >
The PD-102 and PD-201 remote RF pan-dis-
plays are electrically identical, differing anly§ the
S

<

PAN-MAN Receiving System

&
S
N

A%

O

mounting configuration. The PD-102 is designed
for standard 19-inch rack mounting and the PD-
201 is built in a half-rack package for mounting in
an equipment frame such as the EF-201C. A front-
panel switch selects the band to be displayed if the
remote manual receiver is a type 112, The switch
also has an AUTO position which can be used if
the remote unit is a MT-112. With the switch in :
this position the pan display is the same band being §
used in the MT-112. In essence, with the remote &
RF pan display switch in the AUTO position, the?
band switch on the MT-112 controls the pan dig
play. Both the PD-102 and PD-201 indicate

tuned frequency of the associated manual receiver

or tuner by means of a positive-going step. in the
base line of the CRT trace. S

Z
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SPECIFICATIONS
N
<
MICROWAVE PAN TUNER SECTION
Frequency . ... 4 bands operating simultaneously
11T i, S s -2 GHz
Band B SOSTNEY o S L 3 €1 |
Band C.. R i B G
Band D............. FER S e I RS 5
Input Impedance.... é, 50 ohms, nominal
Noise Figure................ q} oo 20 dB, maximum
Image Rejection........... % ........60 dB, minimum

IF Rejection.. ... ... G

. 80 dB, minimum
Conducted LO Radiatiew.. ... ...

-80 1V, maximum

Output Impedance. < ... 50 ohms
Overall Elﬂll'li;l'uluir'ﬂ'.h;éQ
Band: A N i e NI
Band B... .o.gfainiiaiiiinan.4 MHe
Bant oS aasinianmasiasianiay 3 MBz
Band D.....ox... ssas e MBE

20 dB, nu}“rlinal
.=+=3 dB, maximum

Overall Gd|n\§b )
Gain Variatien............
Tuning ValGge:

Low Fr&quency Band Edge... ... .. 410V
High Frequency Band Edge.......................... — 10V
Linearity (volts vs. frequency) .. ... _0.5%
Dimensions (each unit) ... . 3.5 inches high, 19 inches

wide, and 16 inches deep
In%ﬁ)l’aw*ar (PS-103).....115 or 230 Vac. 50—400 Hz

PAN DISPLAY SECTION

uts.............. Three: vertical, horizontal, and Z-axis
@nput Impedance...........ccccmvmreceeeeeecr, 100k

S Input Bandwidths ............._..........._.......1 MH
O Input Voltage.... ... ... =10V, maximum

Q"O ORI PhoSpROr. o saeiaar i P31
Q Display Area................ 8 em vertical, 10 em horizontal
\O Connectors ........... T BNC
4 Controls............. .. Intensity, focus, vertical position,
horizontal position, scale illumination,
power on-off
Input Power.......... ... 115 or 230 Vac, 48-440 Hz
Power Consumption.. ... ... ... 50 watts
Dimensions............. 5.25 inches high, 8.5 inches wide,

and 17.5 inches deep

S
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RECEIVING SYSTEM
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Receiving Systelfis

<

WJ-1026 Electronically Swept
Receiving System

The WI-1026 is an electronically swept
panoramic/manual superheterodyne re-
ceiving system with preselection and RF
preamplification. It receives, detects and
displays signals in the 1 to 18 GHz fre-
quency range. Since the tuners and pream- -
plifiers are constructed for operation hg'
extreme environmental conditions (up ©
500 feet from the control and display uit),
this system is particularly suitable fo©air-

borne and shipboard applications. s

<

@)
WJ-1047 DUAL-CHANNEL
RECEIVING SYSTEM

The WI-1047 is ﬂ&?:l%(.‘hannet digitally
tuned superheterogyne receiving system for
airborne applications, with easy adaptabil-
ity to shipboard, mobile or fixed-station
use. Furtic&ély suitable for DF and
ELINT applications, this system covers
the frequency range from 0.5 to 12 GHz.

2
WJ-1088 AIRBORNE RECEIVING SYO$EM

Designed to provide antenna pattern anal},rs:ig"ihe WI-1088 is an airborne receiving system operating in the
0.4 to 17.5 GHz frequency range. The s@em converts signals into digital information describing signal
strength and frequency, equipment statu%ﬁavigatian data. and mission data. The data is then recorded for
later analysis by computer. The systamﬁ} suitable for several applications, including definition and analysis
of the geographical configuration nféngprimary and several secondary frequencies being emitted from an
antenna.
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\"#REQUENCY SYNTHESIZER

I_n applications where very high frequency accuracy
and stability are required, the W-J family of syn-
thesizers may be utilized as local oscillators. Avail-
able in all of the standard bands as well as in octave
band models, these synthesizers offer all digital
BCD tuning that is compatible with Watkins-
Johnson receivers. The WIJ-1154 frequency syn-
thesizer is shown and specified.

SPECIFICATIONS

Tvpical ] .rm dnfeed

Frequency Range .. B T 1.0 to I@ GHz
Frequency Steps ... \.QO" 1 MHz

Froquency ACCHIAEY 5. oo oo seeeeeeeeonon 5 parts in 107, or as
q y }’ 5

éb determined by external
N fn:@m: y standard

Power Output ... e (0 dBm) (min.)
30\' Iﬂv-:‘:led— dB across the
Qghand (1to 12.4 GHz)
unleveled&S mW min, at 1 GHz,
< 25 mW min, at 2 GHz,
> 10 mW min. at 6 GHz.
Q

o ] mW min. at 12.4 GHz
Ha:mﬂ%‘kgﬁuppressiﬂn '

F
v
(9
—
=
r 4
@
w
<
(7]
=4
=
: <

] to Hz (2nd harmmonic).-..«cccocvieicnnoe . —20:dB

2 tgZl2 —50 dB
Fundzmental Suppression (applicable

21to 12.4 GHz outputs)......ooooovevivveeveeceveeee. —40 dB

h@lnHannc&nic SPURIORR i i s nn s i =D

;@nisc Spectrum Q
i 010 € 5 L R S eSO LR SO —70 dB/kHz at =100 kHz

8 to 12.4 GHz... eeermrermensne e neenneeeneeeenene —o00 AB/kHz at £=100 kHz

&
S B _
éb Programming Rmp{mse T1me The synthesizer is capable of
N being programmed to any fre-
) quency:in the 1 GHz to 12.4
GH&ange in 100 msec or
lessi-The switching speed is
approximately 8 msec/GHz
h a minimum value of 0.5
dmsec.

Program Inputbé\Luca!—BCD thumbwheel
) switch
Remote — External BCD
commands
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WJI-1007A S."mwn@

Y5)
WJ-1007 and WJ-1007A:MICROWAVE
COLLECTION s'rsrmg’

These microwave elec
systems are capable of recéiving, detecting and ana-
lyzing state-of-the-art el magnetic emissions in
the frequency range of 4to 18 GHz. Basically, four
sienal functions are swpplied by each system: ac-
quisition, control, a&a ysis, and preparation of data
for recording. Each-function is represented by one
or more modules:<

The systems are capable of detecting and cate-
gorizing the parameters of currently used types of
electromagnetic emission. Sufficient system flexi-
bility and matic digital computer functions are
included téinsure rapid signal acquisition and anal-
vsis. Da@'msu]ting from signal analysis is printed

N

agnetic surveillance

?
S
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\Qo’Frc:quen_f:y Fange.......ccomseiivsssoisos

Noise Figure
L-Band (1 to 2 GHz)....................
S-Band (2 to 4 GHz).......ccoovveennee.
C-Band (4 t0'8 GHE). o viianvnmmine
X-Band (8 to 12 GHz)....c.ccvvieies

Ku-Band (12 10 18 GHE).ooroooooeoerreersiiiorrecsin

Image Rejection............. e e

Local Oscillator Radiation..__.......... e o

Single Signal Spurious Free DynamacRange
Frequency Accuracy........

IF Bandwidths, front panel selectable..................O

RF Input VSWR.........

Input Power............... NS

.\\ﬁ
&

1007A SPECIFICATION

t and transmitted directly without manual or vis-
ual translation by the operator.

The entire | to 18 GHz frequency spectrum is
covered with a continuous sweep. To give maximum
signal-to-noise ratio throughout the spectrum and to
provide optimum system flexibility, the spectrum is
divided into five standard microwave bands. There
is no mechanical tuning involved within these
hands, nor mechanical switching required between
bands. Fully-¢lectronic tuning is a result of incor-
poration of YIG filters as preselectors and in oscil- o
lators. Dual-conversion synthesizer-controlled @
local oscillators provide frequency accuracy ando
resettability greater than 1 part in 10° . . . instan<
tancously available without phase lock loop Iﬁ
associated adjustments and lock-up lags. A me
module is included to permit programing the $pec-
trum such that certain frequencies may be re¢alled,
or bands of frequencies automatically locked out.

Other features of these systems include digital
frequency tuning (manual and automagic); direct
digital readout of frequency, pulse regctition rate,
and pulse length; panoramic display-
frequency spectrum (in five band
photographic capability; spectrum® analysis with
100 kHz resolution; bandwidth, IF mode, and sig-
nal type selection: and antenna control for direction
finding with separate display unit (optional ).

Although the Microwave (“@ﬁ?:ctiﬂn Systems have
been initially designed forsairborne application,
their modular constructicn makes them equally
suitable for use in mobiie vans or fixed station
equipment. Each systeér\'h less antenna drive units
and cables, occupies G volume of approximately
18 cu. ft. and waigk@ess than 850 Ibs. Solid-state
circuitry is used t@bughnut except for low-noise
traveling-wave tuol))ss and display tubes.

S
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..1-18 GHz

9.5 {dB max.
veeereinenee 1 1.5 dB max,
evreneenn13.5 dB max,
i 145 dB max.
assessaed oo dB ma.
s N,
ceieres—20 dBm min.
et 1 16 ) 5301 {10
S —- ) o 1 {0
cverreeneneenneen )y 5 and 20 MHz
e 129210

Sweep speed; front padel selectablel . st s s 0.3 to 300 GHz/sec.

115 Vac, 48-420 cps
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DISPLAYS.
o
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ANALYSIS INDICATION
An Analysis Indicator Unit is provided to present a visual S
display of pulse width, pulse repetition period, and ¢
frequency. L

é’Q
& LOGGING SCALE
S

Logging scales calibrated from 0 to 100% are provided
on the external graticuie for frequency interpolation of
expanded presentations.

-

PULSE WIDTH >

The pulse width readout has a capability of displaying
pulses ranging from 0.1 to 999.9 usecs in width. Readout
accuracy is within 0.1 psec. This accuracy is derivc@mm
a 10 MHz eryvstal timing oscillator. \é\'

PULSE REPETITION INTERVAL

The pulse repetition interval readout has a capability of
displaying intervals corresponding to PRI's of 50 to
20000 Hz. The accuracy of the pulse repegition interval
readout is maintained within 1 percent. psec resolu-
tion accuracy is derived from a decade ::%1 t-down of the
oscillator. AN
, &

FREQUENCY 2)

The frequency readout is ;mm:?? with precision of

100 KHz, absolute resettability and® accuracy of 3 parts
in 10", When the receiver is stop on a signal, the oper-
ator can manually center the si on the 1IF Pan Dusplay
to determine frequency componénts to the precision stated
herein, Y

2]
DIRECTION FINDING PRESENTATION (optional)

The DF presentation is plied by a modified 1P-36/
APA-69, Presentation isngf the polar type of amplitude
versus bearing. Modificitions to the DF Display Unit
are made by Watkins:Idhnson Company.

TRUE BEARINGS

Additional gearing to the manual cursor drives a 360
degree shaft encoder. In this manner cursor position is
converted to BCD digital format indicating true bearing
to within | degree.

DF UIDE%O‘)

Automati itching of Sin-Cos video from up to three
antenna Hedestal resolvers is provided under control of

the Di%‘tgﬁTuning Unit.

SPEQTaUM DISPLAY

A fiGe-gun display unit is provided for displaying signals
in five sequential microwave bands of amplitude versus

uency when in the sweep mode and five simultaneous
@rnal amplitude versus time traces in the pulse analysis

"O%Edﬁ'
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EXTERNAL GRATICULE

Graduated linear frequency scales are provided on the
external graticule for visual determination of frequency in
normal, full sweep operation. Scales are accurately cali-
brated to allow correct frequency reading to within 5%.

SCOPE EXPAND

When the tuning scan is narrowed, the display may be
expanded to cover the entire graduated scale (with the aid
of horizontal gain and position controls).

/

COMPUTER CONTROL N

:ﬁ_atun-: of the WI-1007A and WI-1140 microwave collection
ished, and hardware is in the field operating with a number of

Computer-controlled operation is an optional
systems. Computer interfaces have been es

\k.
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STROBE MARKER

A manually-controlled strobe marker of the noich type is
provided for each trace, When a strobe-lock button is
depressed, the tuner stops on the strobe marker frequency
and digital readout of the frequency occurs {on the Analy-
sis Indicator Unit).

U}
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PULSE ACCURACY o

for pulses from 0.1 to § psecs in width and within 2.

usec accuracy for pulses from 5§ to 50 psecs.can

= 10 psecs for pulses from 50 to 500 usecs. E)Q
N

PULSE REPETITION FREQUENCY 05
DISPLAY ACCURACY \Q

Pulse repetition frequency can be muasurﬁ:d#]m 20 1o
20,000 pulses per second with an accuracy ofp10%.

FOCUS AND INTENSITY N

Pulse width can be measured within £0.1 upsec utclﬁ
d

.

Separate focus and intensity controls ;@ provided for
each trace. \é\'

DC BLANKING

Each trace is provided with automatic DC blanking. In
this manner phosphor burns are eliminated on unused

traces. @)

REAR VIEW CAMERA (optidnal)

Trace photography through atloptical port in the CRT is
automatically accomplished<by depressing a front panel
camera button, 0

IF PAN DISPLAY 5~

The IF Pan Display presents, on a linear 8 x 10 ecm
raduated scale, fr ncy activity within the receiver
andwidth when t@ receiver is stopped or manually
tuned. 05

Q
EANDWIDT!-\[L}

The IF Pan di;%!uyﬁ the selected IF bandwidth such that
its horizontg®hscale is 2 MHz/cm, 0.5 MHz/cm, or
100 kHzﬁcn%when in the calibrated sweep width posi-
tions of 20~3 and | MHz. Sweep width vermier and off-

sel cont permit small sectors of the sweep to be
expanded;

SENSITIVITY

IF Pan bandwidths of 50 kHz, 200 kHz or | MHz can
be éslc::.ted independently of sweep width selection.

@LIBRMTIGH MARKERS
sel of calibration markers are derived from a 1 MHz

& ference from the synthesizer circuit. Markers spaced

at 0.5 MHz, 1 MHz and 5 MHz can be independently
selected and amplitude controlled. A center marker at
A0 MHz can dlso be selected.

different, general-purpose digital computers: Both receiver control (with such functions as sweep speed, band-

width selection and frequency coverage) a
allows a computer library of signal para

data storage are available in the computer controlled mode. This
ters to be established and cataloged.

SNIAIZDIY
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gﬁt}:ins—.l ohnson. Designated the WI-1140 series,
is receiver system is capable of operating under
severe environmental conditions, including wide
O temperature variations, high relative humidity, and
.Qco high levels of shock and vibration. The input power
& requirements conform to those outlined in MIL-E-
N 16400, Some of the numerous applications for this
Q% receiving system include, but are not limited to,
ECM receivers, ELINT receivers, surveillance re-
ceivers, broadband communications receivers, and
tracking receivers. O
The flexibility of this modular receiver is en- O
hanced by the availability of a wide wvariety of O
peripheral equipment. which can be utilized to meet @
specific design requirements. The receiver is elec-@
trically organized in a manner that allows each c@:
the peripheral function equipments to be comple
WJ-1140 MODULAR MICRO&“ AVE self sufficient. The only required interconnect @{1
RECEIVING SYSTEM o those that carry control and/or signal information
between equipments. Addition or remova of the
A flexible microwave mcmwn@s}fstem that pro- peripheral equipment can be accomplish r any

vides acquisition and analysis capabilities in the configuration desired with no de:gmd*ltmmgl overall
0.5 to 18 GHz frequency range is available from system capability, §
N
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SPECIFICATIONS S

Frequency Range .. e e =8 ol b 8] o L
Noise Figure
L-Band (1 t0 2G0HZ) .o . 1D OB
CLBand fd 10 B IOHZY o oonsanis it i s s s TS AU
XHand (8 10 LR GHY) s s s n iR e e e e L S D
Ku-ﬂﬂnd (12 to 18 GHz) . 18 dB
Image R mn ________________________________________________________________________________________________ Qi _ 60 dB minimum
Local D mr Radiation .. —BD dBm, minimum
Single Signal Spurmus Free Dynamm Rangr: e RS- | O B« | 38 ¢ T1eH10 1 VT30
Frequelity ACCUTACY ....cocoeeacance.. 0.1%
Inc: tal FM .. e e et 10 kHz, peak to peak
ndwzdth front panel selectable oo 1.5 or 20 MHz

[
[
124!
>
2]
Q
<
>
R
bl
e
1

p Speed front panel selectable : 1,5, 10 or 50 GHz/Second
dB Compression Point ... TR e LTI DO T ey s £ —12 dBm
(0/ APUL POWET oo 113 VAC, 48 to 420 ¢ps, @ 2.5 Amp

< Outputs
X Linear Video 0.2 to 2.0 volts into 90 ohms
s\(b Log: VIHE) oocvmncsmisnnmer i s 0.2 to 2.0 volts into 90 ohms
Stretched Log Video 0.2 to 2.0 volts into 90 ohms
BIRlIRE: o s s iR 0 to +44.0 volts into 1000 ohms

Horizontal . 0 to +5 0 volts into 1000 ohms
Size', tuners and demodulator Chrniievisiss A1EY-cases

Weight

TUNCYS,, BACKH ...crvimeicersamsansseimmmsrnssamsessnssnasrnnnimnmnnsans

Control Unit ...

EmERTIRIOR o

DR o e T e e T A e R e S
TEMPErAlITE: s ann e snsiasanaa=a m +5{II‘=I Ccntlgrade
Altitude* o 15.000 rfz

NOTES:

1. A1C case size available if optional ext a] power supply is used.
2. MIL-E-5400, Class II available.




The basic receiver, shown in block diagram form
below, consists of the required radio frequency
tuners, the control unit, the frequency display, the
demodulator, and the junction box (if required).
These modular units are described as follows.

Each RF tuner, shown in the block diagran:
below, is the equivalent of the RF to IF circuitry
of a superheterodyne receiver; each consists of an
RF preselector, synthesized local oscillator <and
mixer preamplifier. Tuner RF to IF gain, which
is on the order of 20 dB, allows the units to be
located remotely from the control unitcand the
demodulator.

The receiver control unit is the primary oper-
ator/receiving system interface equipment. All of
the controls for the basic receiver configuration are
contained in the receiver control unit. All of these
controls, with the exception of the band select

mﬁs"fm? _ LI TUNER(S)

f

|

JUNCTION BOX
INOTE 1)

S
:
=

NOTEL  JUNCTION BOX USED ONLY IN
5 i .mmm.mmmmmﬂ.

Basic Receiver

SECTOR
BASIC RECEIVER CONTROL

. |1 TUNERI(S) : |
| |2 contRoL umi - ‘ PAN IF \
™ 3 DEMODULATOR *1 oiseLay

DISPLAY 4 FREQUENCY DISPLAY] L

= HEcﬁRuEm |5 JUNCTION BOX
l . lo | FREQUENCY
| Fﬂmn;ﬂ o ittt

Basic Receiver and Selected Peripheral Equipient

pushbuttons, have self explanatory engraving to
define their function.

The function of the NIXIE frequency display
is to inform the operator of the receiver of the fre-
quency to which the equipment is tuned. The dis-
play is driven by the digital tuning word that is
being used to program the tuner in use. This digi-
tal tuning word is used to provide a signal for the
NIXIE tubes in the display.

The demodulator, shown in block diagram form
below, serves the purpose of removing the intelli-
gence carried on the 160 MHz IF. The outputs of
the demodulator are used to drive display and other
peripheral equipment.

The basic receiver and selected peripheral equip-
ment are shown in block diagram form below. Each
piece of equipment is described in the taifle on

page 21.

YIG GRIVER \

L T | YIG-TUNED
}_.c. 5 conveRmER : OSCILLATOR

WoTER]

L

A o L
premii-e ool bR

Tuner Block Diagram
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BASIC RECEIVER coﬁrnm GROUP
PART NUMBER  NOMENCLATURE Q(FUNIC,“]‘I{}N

O
C-100/WI11140 RECEIVER CONTROL 7~ Control of all receiver functions including:

UNIT &
== A. Sweep speed
e B. IF bandwidth
N C. Analog IF gain (linear IF amp only) O
Q D. Step IF attenuator O
N O
Q E. Sweep stop/sweep start 6
F. Joystick frequency up/down @K
G. Manual tuning o7
S

1D-100/WI11140 NIXIE FRE@HC‘V Nixie readout of frequency to which receiver is tu
DISPLAY - §
\
MD-100/WI1140 DEMG@ATGR Demodulation of IF signal supplied by the tu-r@' Qut-
: puts of the demodulator are: X

A. Linear video

B. Log video

C. Stretched log video

D. Sweep voltage ramp for displays

E. Blanking signal for displays

F. Raw 160 MHz IF signal for use with

pan IF displays @)

O PERIPHERAL

OPTIONS

Qi
§\§
£

S
BASIC RECEIVER TUNERS &
=
5

PART NU@BER NOMENCLATURE FUNCTION &
o <
TN-200/%/J1140 TUNER, P-BAND Provides prﬂmlecﬁﬂn';@ specified band and conversion
@ to IF. Sweeping &f@-tuned preselection and LO. Pre-
9 amplifiers are previded for through preselector/post-
OQ selector jacks on front panel. Single conversion tuner.
<]

S
N
gﬁ 300/WJ1140 TUNER, L-BAND Same as above)

,\

PTN

S

TN-500/ WI1140 TUNER, C-BAND Same a3 above

| Q
TN-600/ WI1140 TUNER, X-BAND SachS above

TN-TOO/ WI1140 TUNER, Ku-BAND Sﬁ as above

=
[2=4
=
W
B
Ty
)
-
>
aas
Lo
Bk
(4

<
-400/W11140 TUNER, S-BAND Same as above

NOTES:

L\
S
S
1. Tuners are also available in the following configu t@S
A. Single channel, dual conversion
B. Dual channel, dual conversion

C. Dual channel, single conversion

fo
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PART NUMBER

IP-100/WI11140

IP-200/WI1140

IP-300/WI1140

CS-100/WI1140

MU-100/WI11140

NOMENCLATURE

9
S
wo
S{O
SPECTRUM DISPLAY~§

'S
\Q

FALLING R%?)ER

DISPLAY 5
O
S
75)

S
SECTORCONTROL
O
9
<
S
N

%
\rlﬁmuw UNIT
o

éb

A

ID-200/ WI1140 é&

10-100/ WJ@%H

o
S
S
2
S
&

i
~100/WI1140
2

L

Ny
s\(b
N
O PP-100/WI1140

O-100/WI1140

ANALYSIS DISPLAY

COMPUTER/RECORDER
INTERFACE

PREPROCESSOR/
SORTER

MULTI-TUNER

POWER SUPPLY

SYNTHESIZED LO
LOCK BOX

—
~\O
IF PAN DISPLAY 4

O
S

O.
S
)
N
<

O
FUNCTION

Panoramic display of activity in the IF passband. Dis-
play has variable sweep speed, variuble dispersion and
baseline clipping. Markers can be added as option.

Q
Activity indication of signals in the RF spectrum being 6
covered by the receiver. Display has capability of pre-
senting all six tuners in a “displaced by band” configu-
ration. Also used as time base analysis display when Q}

receiver is not sweeping, S
<
@)

Display uses storage oscilloscope to integrate RF acfiv-
ity in a frequency (horizontal) versus time (vertical)
versus amplitude (intensity) presentation, Co'\
S

Controls upper and lower limit of tuner frequéncy cov-
erage for limited band applications. Thumbwheel front
panel switches set limits by direct frequency reading
adjustment. xS

S
\Q
Memory unit has 16 addresses and is of scratch pad type
flip-flop instead of magnetic cores. Frequency lockout or
recall can be controlled from memary unit,

S

@)

Nixie readout of frequency, pulse repetition interval
(PRI) and pulse width of sighal to which receiver is
tuned. Also contains lhmsha&’cc}ntml for stopping re-
ceiver as a function of signalmmplitude.

<

e : N

Provides for interface o digital general purpose com-
puter to receiver. All functions controlled by C-100/
WI1140, receiver comirol unit, can be controlled by
computer. In addition: sector control can be controlled
by computer. Recorders of various types, including mag-
netic tape, hard tel¢iype copy and paper punch are also
interfaced through 10-100/ WI1140.

i)

Performs sortisig function on input signals using fre-
quency, PRI and pulse width as criteria. Can be used
to eliminate or accept only those signals meeting a set
of selected parameters.

O
Proviges power for several tuners. Allows power sup-
pllea{@ be removed from tuners to reduce size and weight,
-
G&wides phase locking circuitry to acquire and stabilize

cal oscillators in tuners, Gives tuners a frequency accu-
Cracy of 0.5 parts in 10°. Available in individual or multi-

. ;QQ band configurations.

CABLING

Provide hard wired interfaces for connecting various
modules together.

Provides interconnecting cabling for various configura-
tions of receiver,

WILSAS ONIAIZDIY




Z)
Qthu tuners listed in the chart at left can be used in
O a variety of receiving systems to cover the fre-
/> quency range from 500 kHz to 18 GHz. These
tuners convert the input signals to standard IF
frequencies for amplification and demodulation.
Tuners with an “S” prefix have built-in motor drive
to provide either complete or sector scanning of the

band in operation.

WJ-1033, -34, -35,-36,-37 & -38

A series of miniature microwaye, tuners designed
to cover 0.5 GHz through 185GHz and operate
under severe environmental conditions. Continuous
octave coverage, high tunipg accuracy and mini-
mum power consumption @re featured in these all-
solid-state-component

is required.

o
WJ-1091,-92, -93, -94,-95 & -96
A series of VHE/UHF (30 MHz to 1 GHz) scan-
OQ'ning superheterodyne tuners with channelized pre-
5 selection. This unique method of RF preselection
& climinates the need for varactors and variable in-
-Q ductors. and makes the tuners ideal as receiver
% front ends for reconnaissance and ELINT appli-
cations,
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TUNER SPECIFICATIONS i
N S
K go
Minimun Q)é

<
Model ) Range Bandwidth S

Maximim IF
Naoise Figure Outpiit

HT-10, SHT-10
VT-11.5VT-11
VT-10, SVT-10

WI-1091
VT-30, SVT-30

WI-1092
WI-1093
WIi-1094
UT-1000, SUT-1000

Wi-1095

WI-1096
WI-1033-1
LT-1020, SLT-1020 ¢
ST-2045, S8T-204
ST-1045, S5T-1045

WI-1034

WI-1035
CT-4080, 55%4113{:

WI-1036 O
XT-801258XT-8012

WI-103%

S00 kHz—10 MHz
OJ 0-30 MHz
10=30 MHz
30-90 MHz
10-50 MHz

3(-60 MHz
54-260 MHz

50-100 MHz

100-170 MHz
170-250 MHz
235-500 MHz
490-1000 MHz

250-500 MHz
S00-1000 MHz
500-1000 MHz
0.95-2.05 GHz
1.954.5 GHz

0.95-2.05 GHz
1.95-4.5 GHz
1-2GHz

2—4 GHz

4-8 GHz

4-8 GHz
8—12 GHz
8-12 GHz
1-2 GHz

24 GHz

4-8 GHz
8-12 GHz
[2—18 GHz

TdB
6dB
7dB
TdB
6dB
6.5dB
f.5dB
7dB

7.5dB
9dB
11dB
14dB

|0dB
12dB
18dB
18dB
158dB

18dB
I 8dB

15dB
15dB
18dB
20dB
| 8dB
20dB
lﬂdEl

Hih:l%

I

Z
K
N

21.4 MHz
21.4 MHz
21.4 MHz
21.4 MHz
21.4 MHz
21.4 MHz
21.4 MHz=z
21.4 MHz
21.4 MHz
21.4 MHz
21.4 MHz
21.4 MHz

21.4 MHz
60 MHz

160 MK
21.4

21.4-MHz

2
f@MHz
cﬁm MHz

QlE-[] MHz

X

21.4 MHz
160 MHz
21.4 MHz
160 MHz
160 MHz
160 MHz

160 MHz
160 MHz

160 MHz

400 kI_-I?oQ

EM

\gtle

\'1 MHz
\émn kHz

" 300 kHz
#2300 kHz
<

6 MHz
8 MHz

300 kHz
300 kHz
20 MHz
8 MHz
8 MHz

5 MHz
8 MHz

30 MH=z
30 MHz

8 MHz
35 MHz

8 MHz
25 MHz
20 MHz
20 MHz

20 MHz
20 MHz

30 MHz

S¥INNL




MICROWAVE TUNER AND DEMODULATOR

o
@he MT-112 Microwave Tuner and DM-112 Demodu-
Jdtor operate together to provide AM, FM, and pulse
creception in the 1 GHz to 12 GHz frequency range. The
O'MT-112 uses four tuning heads and converts signals in
< this frequency range to a 160-MHz IF output. The fre-
E)Q quency ranges are: 1 to 2 GHz, 2 to 4 GHz, 4 to 8 GHz,
>SN and 8 to 12 GHz All four tuning heads are installed in
the MT-112 and any one can be selected for operation by
a front-panel switch. The 160-MHz output from the se-
lected tuner is available at-a commeon output jack.

The common 160-MHz IF output from the MT-112 is@)
normally used as the input to the DM-112 Demodulatord
This unit has five IF bandwidths: 100 kHz, 2 MHz, G4
MHz, 10 MHz, and 20 MHz. The DM-112 includet a
built-in signal monitor operating from the 160-M IF
input. The signal monitor has a maximum sweepwidih of
20 MHz; its sweep rate is continuously variable frem 5 Hz
to 25 Hz. Predetection outputs are provided at 60 MHz
and at the second IF of 21.4 MHz. Addilip@ outputs
include video, audio, tuner AGC, tuner ..ﬂLFg,’D and 21.4
MHz signal monitor. &

For other equipment in this range, please refer to the
earlier description on the 112 Receiver. él?

NN

MICROWAVE RECEIVER

FREQUENCY EXTENDERS

The frequency coverage of ¥HF rcceivers such as the
501A, 901B or 977 may be exténded to include HF, UHF
and SHF regions through th® use of frequency extenders.
Types FE-1-2B, FE-2-4.5A.FE-1-4.5A, FE-8-12 have a
tunable four-section YIG.@reselector for each band. FE-26
has built-in Signal Moniter which provides a visual display
of signals in a band B@Hz around the received signal.

FE-26 Shown

.

S

@
L
&
éb
N
)

FREQUENCY EXTENDER SPECIFICATIONS

O&Q) Maximum
Range: Noise Figure IF Output

FE-103 10-30 6 dB 60 MHz

FE-25-1 235-508 MHz 10 dB 60 MHz
490-1900 MHz 12 dB

FE-26 2355500 MHz 10 dB 60 MHz
-1000 MHz 12 dB

FE-1-2B 32 GHz 18 dB 160 MHz

FE-2-4.5A -/1.95-4.5 GHz 18 dB 160 MHz

FE-1-4.5A £ 0.95-2.05 GHz 18 dB 160 MHz

X 1.95-4.5GHz 18 dB 160 MHz

FE-4-8 & 48GHz 18 dB 160 MHz

N

S

o

S

FREQUENCY EXTENDERS

FE-8-12 8- 18 dB 160 MHz




DRO-290A DIGITAL READOUT

Companion unit for 521A Receiver, Provides 6-digit dis-
play of received frequency. Provides a readout range of
20 MHz 1o 90 MHz with a 10 MHz offset. Features dual
DAFC (digital automatic frequency control) when used
with 521A receiver. Has a =100 Hz resolution. Compact °
unit occupies only 1.75 inches of vertical space.

DRO-300A DIGITAL READOUT

Advanced design provides a six-digit display in 1.75
inches of vertical space. For operation over .the range of
30-300 MHz with receivers having a 21.4- IF. Reso-
lution is =100 Hz from 10 kHz to 30 MHZ and =1 kHz
from 30 MHz to 300 MHz., With DRX-1000 Readout
Extender, can indicate frequencies up 1000 MHz. In-
cludes DAFC to lock VHF receivers to“desired frequencies
in I-kHz increments. $

9

S
DRO-302A-2 DIGITA: READOUT

Indicate tuned frcquency.\\a% receivers having a 21.4 MHz IF over the
frequency range of 30 NiHz to 300 MHz, 6-digit display. Provisions for
changing internal presefso that tuned frequency of HF receivers can be
indicated down to 10 kHz. Resolution of 100 Hz in 10 kHz to 30 MHz
range; =1 kHz, 30-300 MHz range. Features digital automatic frequency
centrol (DAFC) and BCD output. Half-rack size mounts in EF-101 or
EF-201C frame.
50)

S1NOAvid 1viioia

R
Dnoéﬁ? DIGITAL READOUT

Time-§hared counter for readout of up to 4 VHF receivers.
Readauit range from 30 to 300 MHz with 21.4-MHz offset.
Regolution is =1 kHz. DAFC voltages from last two digits
ilable for all receivers. Continuously updated BCD
tput of tuned frequency of each receiver available on
.\\.cnnunand.
Q

DRX-1000 READOUT EXTENDER 4
Extends range of DRO-300A or DRO-302A digital rea@co
out to 1000 MHz when used with CEI Division U
receivers. Also extends DAFC capability. Half-rack ‘
312" high by 7.9” wide. DRO-302A and DRX-1004 can
be used together in equipment frame EF-201C forCstand-
ard 19-inch rack mounting. <
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SM-1622 SIQﬁAL MONITOR

Companion unitfor 112 Microwave Receiver and other receivers or tuners
with 160-MHz;1F. The sweep width is continuously variable to 20 MHz.
The sweep rate is variable from 5 Hz to 75 Hz. Mounts in EF-101 or
EF-201C @uipmem Frame.

2
S
SM-4301B SIGNAL MONITOR. "z

Q
Compact unit operates from 21.4-MHz IF output from receiver. é)ﬂrmaﬂ'_f
used with 415 or 416 Receivers. Has sweep width of 0-3 MHz, echtinuously
variable with a 25 Hz sweep rate. All active elements are splid,@lam except
for CRT. Mounts in EF-401 through EF-404 Equipment Fragas.

NI
&
S

SM-8421 SIGNAL MGNITOR
Q

Operates from a 2-MHz IF output to provide visual dis-
play of signals in a huﬁl around the received signal.
Sweep widths: 3 kHz, kHz, 50 kHz. Operating acces-
sory for VLF ruceiver&such as the 357.

@)
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SM-E{FQ?’I SIGNAL MONITOR

For use with HF receivers having a 500-kHz IF center
frequency such as Collins §18-1. Provides visual display
of signals in a band around the received frequency. Sweep
xor@ths: 5, 20, 50, 200 kHz.

=
IS

SM-8512 SIGNAL MONITOR

For use with HF receivers having a 455-kHz IF center
frequency such as the R-390, Provides visual display of
signals in a band around the received frequency. Sweep
widths: 5. 20, 50 kHz, switch selectable.




o
SM-9304A SIGNAL MONITOR §

Designed for use with CEI Division VHF and UHF feceivers. Input
response matches receiver 21.4-MHz mixer output responses Result provides
a flat sweep width of 3 MHz Variable sweep rate trol provided to
obtain optimum resolution at the sweep width being .@ed, Half-rack unit
mounts in EF-101 or EF-201C frame. 1

%
L

&

SM-9404A SIGNAL MONITOR

Operates from 21.4-MHz input. For uafin?%arin‘n:.u'ﬂ}r with tuners having flat
response at signal monitor output. Ma frhum sweep width is 4 MHz. Sweep
rate continuously variable from 5 to 25 Hz. Advanced design is all-

solid-state except for the CRT. Mﬂ@ﬁls in EF-101 or EF-201C.
x$

o
&
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SM-9804A SIGN&L MONITOR
For use with wide b %width tuners (UT, LT, ST, CT, XT Series) installed
in a receiving systeguch as the RS-125. Provides a visual display of signals
in a band around‘he received signal. Operates from a 21.4-MHz input;
response is flat to 8 MHz. Features solid state design, variable sweep width
and sweep rate, and simplified maintenance. Requires EF-101 or EF-201C
for mounting.

S
S

9

E
SM<?805A SIGNAL MONITOR

Qt frequency is 21,4 MHz: input response is flat. Pro-

wides sweep width from 0 to 8 MHz, Sweep rate continu-

Sously variable from 5 to 20 Hz. This unit features a large
CRT display with a choice of Pl or P7 persistence. The
CRT is 2% inches high and 456 inches wide: overall
panel height has been maintained at 34 inches,

SM-9832A SIGNAL MONITOR

Operates from a 30-MHz IF output from a receivet-and provides a visual
display of signals in a band around the receiv @ signal. Has a built-in
marker at 30 MHz which is actuated by a front-ganel switch. Employs the
latest solid-state design, offers high reliability, a& low power consumption,
Mounts in EF-101 or EF-201C frame, \é&
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gﬁmca DEMODULATOR

J'\3.«:::135:&3 plug-in modules to provide AM. FM, CW, and
é’ pulse demodulation from a tuner providing a 21.4-MHz
IF input signal (such as HT. VT, UT, LT, ST, CT, and
XT series), Accepts 4 1FD modules or 3 IFD modules
and | special-purpose module.

IF DEMODULATOR MODULES

Provide AM, FM, and CW demodulation from an incoming E@-MHE
IF signal, Units with bandwidths narrower than 100 kHz empld® crystal
filters and discriminators, Ten models available with bandwidths@s follows:
IFD.SC. § KHz: TFD-15C, 15 kHz: IFD-50C, 50 kHz; IFD-500€, 500 kHz;
IFD-1000C, 1 MHz; IFD-2000C, 2 MHz; IFD-4000C, 4 MHé?IFD-ED{}DC‘
8 MHz, ’

.
S
2
o

NI
&
S

AGC-BC/C, AGC-PS/C AGC MODULES

Special AGC modules operate from demaduln@l output of an TFD module.
AGC-BC/C box car unit provides sample-andhold, peak-type AGC wvoltage
from an incoming pulse video signal, or avgraged-type AGC from incoming
AM or CW signal. AGC-PS/C pulse tching unit provides peak-type
AGC voltage from an incoming pulse video signal, or averaged-type AGC
from CW signals.
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IFD-LOG LOGARITHMIC AMPLIFIER

Special plug-in module ~E‘&:ﬁigr*.ﬂll:l for the reception of pulse-type signals.
Gain adjusts instantaneously to prevent overload. Has wide dynamic range
to accurately relate output pulse amplitude to signal level. Has wide band-
width for use with @gl-rist—lime pulses.

o
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NS-101BA NOISE SILENCER

Spezial plug-in module provides AM and CW demodulation from a 21.4-
z center frequency input. Reduces pulse-type noise by using wideband
é: iting techniques prior to filtering.

<




DMS-105 TUNABLE DEMODULATOR

Designed to demodulate AM, FM, SSB, CW, MCW, and
FSK signals in the | kHz to 1600 kHz frequency range.
Four IF bandwidths for SSB signals: 2.5, 3.5, 4, and 8
kHz. Six IF bandwidths for the remaining modes: 150 Hz,
I, 5, 7, 8, and 16 kHz Built-in counter features 10 Hz

<
DMS-107 TUNABLE DEMODULATOR™

Provides AM, FM, CW, and pulse reception in the 100
kHz to 10 MHz frequency range. Used to perform spec-
trum analysis of complex signals from the output of wide-
band tape recorders. Digital automatic frequency control
(DAFC) from a DRO-302A-2 or DRO-320 counter can
be used to lock the DMS-107 to any 100CHz increment in
the tuning range. Eight IF bandwidths @rovided: 20, 50,
100, 300, 500 kHz, and 1, 2, and 3 }gj:!z.

%)

9

N
DMS-109 TUNABLE gtmonmmon

Provides SSB demndulatin%%mr frequency range of 5 kHz
to 1 MHz. Either upper or-lower sideband can be selected
by front-panel switch, bandwidth is 2.8 kHz. Unit
includes a built-in counter with five-digit display and digital
automatic frequency control (DAFC). Using DAFC, the
demodulator local oscillator can be locked to any desired
10 Hz increment in the tuning range.

S30LVINAOwWia

OTHER DEMODULATORS

S
S

A variety of demodulators, both fixed and tunable, are available i addition to those already described. Some repre-
sentative models are tabulated below, S

Center Frequency/
Model Tuning Range IF Bandwidths

DM-22A 21.4 MHz . 1.5 MHz

DM-160 160 MHz M, FM, pulse 350 kHz, 1.5 MHz, 4 MHz
DM-161 160 MHz . I, 5, 10, 20 MHz

DM-212 |60 MHz M, FM, pulse 10, 20 MHz

DMS-201 (15-10 MHz 1, 3 kHz
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Predetection Recording Systems

Predetection recording is a technique for recording an ‘o& carrier and its associated sidebands in which the RF
signal is heterodyned to lie within the frequency capabiiities of a tape recorder. When playing back the recorded
information, the system heterodynes the tape recnrdu;é&utput up to the input center frequency of a demodulator.
As shown in the illustration below, there are four «sential units in a typical predetection record/ playback system:
a down converter, a tape recorder, an up conve ¢r, and a demodulator, The down (IF-to-tape) converter accepts
the IF center frequency from a receiver and pro s an output center frequency compatible with the tape recorder o
being used. The up (tape-to-IF) converter recei% the output of the tape recorder and heterodynes it to the input é
center frequency of the associated demodulatei; " The demodulator provides the desired bandwidth selection and de-
tection capabilities. < D
Predetection recording offers advantages over other methods. First, incoming signals can be stored without pn‘@*
knowledge of the type of modulation employed (AM, FM, CW, pulse) or the nature of the modulating signai.
Second, the ability to record modulation components extending to very low frequencies is inherent in predetegiion
recording and very difficult to obtain rwise. Third, the gain stability and amplitude linearity of the tape n:@-‘der
are less important than in post detection recording,
The diagram below shows several cal components available for use with tape recorders of three dijfere'g? band- -
widths. 2
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CONVERTERS DEMODULATORS

N
Q
il TF-103 ——'{ IFD-103 wé\'tlﬂ

IF SIGNAL e TF -201
4>| FO-201 >
FROM RECEIVER "1 TF-202 1FD ;.DEISUDULATED

e @) UTPUTS

TUNABLE DEMODULATORS O
DMS-105 &)
DMS-107 —éé\

%)
“
Block Diagram, Predetection Recording and Playback System OQ
e
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FT-201A IF-TAPE cg@vsmn
o

Accepts 21.4-MHz IF ouiput from receivers and translates this signal to
one which can be recorded. For use with tape recorders with a frequency
cutoff of 1.5 MHz. Data bandwidth: 100 kHz to 1.4 MHz. OQutput center
frequency is 750 kHz. The FT-201A is a half-rack size which mounts in an
EF-101 or EF-ED!CO me.

S
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FT-207 IF-TAPE CONVERTER

Wideﬁd down converter accepts input spectrum centered at 21.4 MHz

and ciranslates it to one centered at 2.15 MHz for recording on a tape

recarder which has a 4-MHz bandwidth. Either manual or automatic gain

control may be selected, Output data bandwidth from 300 kHz to 4 MHz.
If rack size.
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FT-222 IF-TAPE CONVERTER S

Narrowband predetection converter provides output center fmﬁ%&ncy be-
tween 20 kHz and 200 kHz from an input signal at 21.4 M8z For use
with tape recorders having a bandwidth of less than 500 %Hz. Output
center frequency is customer selected by changing a . Data band-
width is equal to center frequency. Mounts in EF-101 or EF-201C frame.

&
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NI

T

TF-103 TAPE-IF CONVERTER <

Provides a 21.4-MHz center frequency IF output from

input video signals in the 40 kHz to 4 MHz frequency e

range. Input range covered in three bands;40-250 kHz, b =
150 kHz-1.5 MHz, and 400 kHz-4 MHz, Toning provided : —] Ciiciiiy v
to convert any frequency within a band (0 the 21.4-MHz

center frequency. Manual gain control‘and output level

meter provided. Four use with wideb&ad tape recorders.

Companion demodulator is the IFIJ-OIQE.

9
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TF-201, TF-202 PRE@ETECT ION CONVERTER

Translate output signal fl}ﬁ a tape recorder having a 1.5 MHz bandwidth
up to 21.4 MHz for odulation. Data bandwidth is 1.3 MHz when
input center frEquenc:y%)a 750 kHz. Units are half-rack size for mounting
in an EF-101 or EF-201C equipment frame; The TF-202 includes tuning
controls to maintain output frequency at 21.4 MHz for an input center
frequency between 100 kHz and 1.4 MHz. This permits separation of a
narrow-band sigl&d from the complete band.
S

@) TF-202 Shown
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IFD-lﬁﬁ IF DEMODULATOR

Accﬁﬁs the 21.4-MHz output from an up converter. Pro-
vide$ bandwidth selection and AM and FM demodulation,
IF bandwidths of 10, 50, 100, and 300 kHz, 1 and 3
3 z. Provides a predetection IF output in addition to AM
N nd FM video outputs.
X

&
S
S
S

IFD-201 IF DEMODULATOR &

Accepts the 21.4-MHz output from an up converter:-Provides bandwidth
selection and AM and FM demodulation. Has IF_Bandwidths of 10, 50,
300, and 1000 kHz. Provides separate AM and Fh‘&videc— outputs,

'S

<




DA-i "VIDEO DISTRIBUTION AMPLIFIER

Prg\%des nine separate outputs from a common video
input. Six data outputs are identical. They will deliver 1.5V
~¥ms, into a 91-ohm load with a frequency response of 30
B\ Hz to 2 MHz. The seventh output is for oscilloscope dis-
) play and is similar to the six data outputs except gain is
unity with respect to input. The eight and ninth outputs
provide 600-ohm loudspeaker and 1000-ohm headset audio
over a frequency range of 200 Hz to 15 kHz at levels of

100 mW and 10 mW, respectively.

S
DA-5 AUDIO DISTRIBUTION AMPLIFIER
Provides five isolated audio outputs from a cnmmunﬁnput.
Each output will deliver 100 mW into a 6006hm or
150-ohm load with a frequency response of 15 to 10

kHz. Internally adjusted gain controls set apiplitude of
each output signal. 2

EF-402

N

&
EQUIPMENT FRAM@&*

N

Various e@’pm&m frames are available. Some representa-
34" x 87 tive typecare listed to the left. The EF-101 and EF-201C
314" x 8" are used to mount half-rack units such as the §-9203
63%4" x 3U" shown on the next page. The EF-401 through EF-404 are
633" x 3" used to mount 415 or 416 receivers or an SM-4301B
634" % 3" 51 monitor. The EF-506 is used to mount 440 or 441
64" x 3”7 ivers which could also be mounted in the PEC-401
214" x 414" (Q:rmhle equipment case.
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Openings Dimensions

MD-50, MD-100 AUTOSCANS

Motor drive units used to adapt manual receivers for
mechanical scanning. The MD-50 is single channel for
use with receivers having a single tuning knob. The
MD-100 has two channels for use with receivers having
two tuning knobs. We invite inquiries concerning the use
of these devices.




MD-104 AUTOSCAN

For operation with RS-111-1B-17 Receiving System. Scans
signals without an operator, Externally drives tuning knobs
on the receiver and provides electrical “command” to S
auxiliary equipment such as printer, recorder, ete. Four 7k =
channels, each channel controlling one drive pulley. Var- A
iable scan speed and variable threshold level adjustmentst)
manual, auto-scan and scan-lock operation. Standard rack
mount, 3.5 inches high. S

S

L

§.
MP-101, MP-102 METER PANELS ©

Operate from the 21.4-MHz IF output from a receiver. The
MP-101 converts a tunable receiver to a selective compari-
son voltmeter. Either peak or average feSponse can be
selected. Variable slide-back-gate included. The MP-102
converts a tunable receiver into a frequency deviation
meter. Provides FM deviation ranges‘from 3 kHz to 300
kHz in three bands. Accurate indications provided of the
peak deviation of sine-wave mudu@iun.

CO,
S
NI

$-9902A SPEAKE\@‘DPANEL

Selects one of six in for monitoring. Input transformer
matches speaker to hm line. Unselected inputs are
terminated in 600-ohm resistors. Will accept up to a
4 watt input for high-level monitoring.

S
S

Q
"o
5'9%3%' 5-9903D SPEAKER PANELS

Integral solid-state amplifier and power supply. Provide
highizlevel audio monitoring through front-panel speakers
; five-watt amplifiers. Have seven selectable inputs.
~Input impedance is 10,000 ohms for bridging audio lines.
&The $-9203 is half-rack size for mounting in EF-201C.
= equipment frame. The S-9903D mounts in a standard
19-inch rack.

&
S
S
x
%

SOR-TA SIGNAL OPERATED RELAY

Solid-state device operates a relay when activated:5y any one of three
selectable inputs: voice frequency, positive-going or negative-going de.
Designed to activate tape recorders or other re devices in response to

audio or AGC signals from a receiver. Q’
&
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6 Complete systems from antenna to speaker can be
Qa&sembled from the following equipments:
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TDS-100 Carrier
Demultiplexing
¢ System

The TDS-100 Carrier Demultiplexing System is
designed to monitor and evaluate the electromagnetic
integrity of microwave telephone signals in the 3.7
to 4.2 GHz frequency band. Recommendations of
the CCITT have been followed for frequency allo-
cations, so the eguipment can be used world wide.
The actual frequency allocations can be found in the
“Reference Data for Radio Engineers”, MIL-STD-
188B, and numerous other publications. A building
block scheme has been used for system development
which permits the user to assemble a system to meet

his particular requirement at minimum cost. Units

presently available will simultaneously demodul
all 960 channels of CCITT supergroups 1 thro
16. Push-button switches on the system’s frequency
converters and demodulators make it pussiggb to
apply any desired channel to a monitor speg:er or
headphones. For the user who is interestedSin only
selected channels, or can accommodate ogly a small
number of channels simultaneously, the flexibility
offered by the push-button approach r@s the build-
ing block approach makes tailoring @system to do
the job a simple matter, requiring a minimum of
hardware.

Type FE-3442 Tuner
Type IFD-210 IF Demodulator
Type SM-1622 Signal Monitor
Type TFC-101 Supergroup Converter
(Supergroups 1 through 10)
Type TFC-105 Supergroup Converter
(Supergroups 11 through 16)
Type TFC-212 Basic Supergroup Converter
Type TDM-101 Basic Group Demodulator
Type TDM-110 Basic Group Demodulator
(Ten inputs) @)
Type PR-101 Low Noise Preamplifier Q)
Type ANT-101 Antenna o
Type APR-101 Antenna-Preamplifier @
With the exception of a ceramic triode local gécil-
lator in the RF tuner and the CRT display i the
signal monitor, all active elements are solid stdte. The
resulting low power consumption and li weight
make TDS-100 systems ideally suited mobile
applications or for applications in whic}g\ﬂm system
must be transported frequently. L
The basic CCITT multiplexing sch#me consists of
allotting 4 kHz to each voice chanpei. Twelve such
channels are multiplexed in the 60.i6 108 kHz band.
Each channel is single 5ideha@' with suppressed
carrier. This constitutes the b group 12-channel
building block. The TDM-101 "accepts the 60-108
kHz input and simultaneously demedulates the
twelve voice channels. Each of the twelve outputs
from the demodulator a itable for driving audio
power amplifiers, tape r%&rs. or other devices.
Another demodulator-option available in the TDS-
100 system is the -110. This unit contains ten
independent base grélip demodulators, each of which
can select one of ihe twelve channels by means of
front-panel thun@vhee] switches, Thus, the TDM-
110 can provide ten outputs; one selected voice
channel from of ten 12-channel basic group
inputs. A
Demultipiexing of video signals down to the 12-
channel bisic group level is accomplished by the
TFC-101Tand TFC-105 Supergroup Converters and
the TFC=212 Basic Supergroup Converter. The TFC-
101 aceepts CCITT supergroups | through 10 con-
tai up to 600 voice channels and converts each
supergroup to a standard 60-channel basic super-
group covering the frequency range of 312 to 552
kHz. For a 960-channel system the TFC-105 is
equired for converting supergroups 11 through 16

6 to the 312 to 552 kHz range, Once the signals are

available in the 60-channel basic supergroup format,
the TFC-212 then further demultiplexes each basic
supergroup into five 12-channel basic groups which
are then ready for demodulation by the TDM-10]
or TDM-110.

For the simultaneous demodulation of all channels
of a 600-channel system, a TFC-101, ten TFC-212’s,
and fifty TDM-101"s would be required. For a 960-
channel system, the TFC-1035, six additional TFC-
212's and thirty additional TDM-101's are required.
To select any basic group out of a 600-channel sys-
tem requires only a single TFC-101, TFC-212, and
TDM-101. By use of the push-button switches on
the units any one channel of the 600 can be routed
to a monitor speaker or recorder. With the TFC-105




O
S
added, any one of 960 channels can be selected. In :
many applications system flexibility can be increased AN
by using the TDM-110 rather than the TDM-101. S
For example, five TDM-110’s can replace fifty TDM- @
101’s in a 600-channel system, making it possible S
to simultaneously monitor any fifty selected chan- %)
nels. A single TDM-110 fed by two TFC-212s S
permits monitoring ten channels out of two selected Q
supergroups provided by a TFC-101 or a TFC-105. ¢}
The FE-3442 provides continuous tuning of the <&
3.4 to 4.2 GHz frequency band allocated to tele==5
phone signal transmission. Its output center fr%
quency is 160 MHz with an overall bandwidth o
20 MHz. A visual display of signal activity aliout
the tuned frequency is provided by a SM@GEE
Signal Monitor. The 160-MHz output from the RF
tuner is fed to the IFD-210 which provides FM
demodulation of the input signal. Two IF bandwidths
are provided in the IFD-210, 10 MHz 2 MHz,
Its video bandwidth extends to 8.5 z, making
the IFD-210 suitable for use in demuffiplexing sys-
tems of up to 1800 channels. An voltage is
generated in the IFD-210 to contra¥the gain of its
own IF amplifier stages, as well>as provide gain
control of the FE-3442, O

A number of antenna and Preamplifier options
are available in the TDS-100, For installations where
the RF signal level is relatively>high and the antenna
lead-in relatively short, theé-FE-3442 can be con-
nected directly to an ANT<I01 Antenna. The ANT-
101 is a linear microwd¥e horn with a minimum
power gain of 12 dB a beamwidth of 25°. It is
designed for tripod mwunting, but the tripod is not
included with the .ﬁ? -101.

Where weak signals are encountered or apprecia-
ble cable runs are required, the APR-101 is rec-
ommended. This unit consists of an ANT-101 with
a tunnel diode preamplifier built on to the antenna.
The .amp]iﬁegﬁ*nvidea a minimum gain of 22 dB
over the 3.7.v0 4.2 GHz frequency range and has a
noise fi of 4.5 dB. Like the ANT-10l, the
APR-101/35 also designed for tripod mounting, but
the tripod is not supplied.

For-installations in which the cable losses exceed
appraXimately 18 dB from the APR-101 to the tuner,
the(PR-101 Preamplifier is available to provide the
necessary gain to preserve the system noise figure.

PR-101 incorporates the same tunnel diode
camplifier used in the APR-101, but is packaged in a
7y standard 19-inch rack mounting housing which occu-

\§ pies 3.5 inches of vertical rack space.
N\ Although not a part of the TDS-100 system, the
+2  CEI Division has in production the TDM-102 De-
N modulator for the CCITT Base Group “A". This
base group consists of twelve voice channels covering
the frequency range of 12 to 60 kHz. The TDM-102
functions identically to the TDM-101; it differs only

in the frequency of the input band.

The SM-6108 Signal Monitor is also available to
display the entire 60-108 kHz base group band and
provide an indication of activity in any of the twelve <
channels. NI

Detailed specification sheets are available for
the units discussed; contact the Sales Department of
the CEI Division or your CEI representative. Tech-
nical assistance is also available to advise om-tele-
phone system demultiplexing problems.
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SURVEILLANCE ANTENNAS
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Surveillance Antennas

Watkins-Johnson offers a wide selection of VHF/
UHF /Microwave antennas for use with the re-.
ceivers and receiving systems described in thi%'\
brochure. A summary of these antennas appears

the following pages. Complete performance

for each antenna is presented in a separate brochtre
entitled “Surveillance Antennas.” which is available
from W-J Applications Engineering, PalgOAlto,
California. <
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STANDARD
LOG FERIODIC

Antenna Frontgin-Back Cross :
Fregquency VSWR How 9] Side Lobes
Model i
Range (Max) Polarized quiu Polarization | (Nominal)
-““-.m- Mimom) | i

Power Handling
Cpacity

| Peak | Avg




COMPACTED
LOG PERIODIC
ANTENNAS

ARI22-1

O

@)
Antenna N Power
Maodel ::quan:r U@H How Polarized Handling
Number ) ,g) Capacity

o
DUAL-POLARIZED
LOG PERIODIC
ANTENNAS
&

N

AR274-1 with AR272-I mounted on top

O
Antenna Power H ng iy, 3 db inter-
oda™" | L2 | v sl i Crams

" = -
Note: Above antennas may be ordered with 8 90 hybriaJdor circular polarization by specifying an “H' suffix ta the basic model number
EX: AR2T21H

SYMNNIINY I595NYTITITANNE
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SURVEILLANCE ANTENNAS
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Ante Fregu:
i Flan ;\"@
Rimbee |

"F/B RATIO ARTBBAS

**SIDE LOBES AR168BAS

DISH AND FEED ANTE

AS

ARI68AS




CIRCULARLY POLARIZED
HQé’N ANTENNAS

* Agfuared far l:mn'r HPEEW

CIRCULARLY POLARIZED
SPIRAL ANTENNAS

C-P Horn Antennas

C-P Spiral Antennas
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