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For further informatica on any item listed
in this Catalog—~+ for special assistance
on any receiver problem —write Watkins-
Johnson Compeoy, CEI Division, 6006
Executive Boulsvard, Rockville, Maryland
20852, or ’siephone Area Code 301,
881-3300. romplete specification sheets
on any eacipment listed in this Catalog
will be ssat upon receipt of one of the
enclose business reply cards.

CEI is a Division of the Watkins-Johnsor Company of
Palo Alto, California. W-J is an establiched leader in
research, development and manufacturicg of microwave
devices, both tube and solid state, re<eiving and trans-
mitting equipment and systems.

The CEI Division offers the wcild’s largest selection
of receiving equipment for survciilance, direction findin g
and countermeasures. This array of precision produ_cts
includes CEI Division-designed receivers and receiving
systems covering the frequcncies from l‘kHz to 12 GHz,
including units with built-in signal monitors and count-
ers. Separate signal mcaitors, demodulators, frequegc.y
extenders, converters, preamplifiers, multicouplers, dx_gx-
tal readouts and other accessories such as speaker units,
meter panels and nwunting frames also are offered.

All CEI Divisica products incorporate the latest ad-
vances in electronic components and circuif techniques.
To assure the: highest reliability in all of its pr?duc'ts,
CEI Diyvisic: has adopted a policy of pegformmg in-
house all yossible manufacturing oper?uons—ﬁ’:)hm
design to delivery. The Division thus is one of t e
nation’s most self-sufficient electronics manufacturing
facilities.

The products shown in this catalog rel?resent .only I;:
spell cross-section of the entire proprietary line. =
azdition, we have produced many modified .andospeCI:f
vquipments which are not described herein. nt;
these items could well serve your needs. For these
reasons, please contact our Sales Department or an):
Watkins-Johnson representative whex.lever you canno
satisfy your requirements with equipments listed in
this catalog.
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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.

112 MICROWAVE RECEIVER

357 RECEIVER

Covers the 1 kHz to 600 kHz frequency range 51 a single
band. Four IF bandwidths: 150 Hz, 1 kHz, 3 «Hz, 6 kHz.
Four-digit Nixie displays frequency to which receiver is
tuned. Digital automatic frequency contrs! (DAFC) cir-
cuit stabilizes receiver’s local oscillator to =10 Hz of the
desired frequency.

371A HF RECEIVER

HF Receiver featuring wide bandwidth covers 500 kHz to
10 MHz in one band. Designed for FM, AM, or CW
reception over entire range. Particularly suitable for RFIL
detection and predetection recording. Includes IF band-
widths of 6, 20, 102, and 400 kHz.

SUIAIADANY

373A-2 HF RECEIVER

= r". Sinziiar to 371A except a second tuning range of 10 MHz
BN to 30.MH.z is added. Also includes X-Y outputs for
recording signal strength versus frequency.

377A HF RECEIVER

Similar to 371A Receiver except the mechanical dial {as
been replaced by a digital counter. Six-digit Nixie display
o.f frqquency. Digital automatic frequency control (I AFC)
circuit stabilizes receiver’s oscillator to =100 Hz o*. aesired
frequency. .



5014-1 Shown

555-1 Shown

415, 416 RECEIVERS

ingle-channel, c:ystal controlled receivers available to cover the followin,

g’e:uency rangss: 60-90 MHz, ’{5-1 lQ MHz, 90-130 MHz, and 110-150
MHz. Any o:» of four frequencies w:thm.a range may be. selected a
front-panel %vitch. Type 415 for AM reception .has IF bandwidth of 50-kHz
(standard) «:' 100 kHz (optional). Type 416 designed for pulse reception has
IF bandw’ith of 2 MHz. Units mount in EF-401 through EF-404 Equip-
ment Frames.

\Y

440, 441 RECEIVERS

Single-channel, crystal-controlled receivers are available to cover he follow-
ing ranges: 30-48 MHz, 45-72 MHz, 70-105 MHz, 100-160 Mz, 150-220
MHz, and 210-260 MHz. Specify 440 for AM reception; 441 J>r FM recep-
tion. IF bandwidth available as either 20 kHz or 50 kHz. Ubp 10 six receivers
plug into EF-506 Equipment Frame for rack operation ©v single receiver
into PEC-401 Portable Equipment Case for battery opera:ion.

&

501A-1, 504A VHF RECEIVERS

General purpose receivers providle AM, FM, and CW
reception from 54 MHz ¢ 260 MHz in single band. Two
IF bandwidths; 10 kHz and 300 kHz. 501A-1 includes
AFC; 504A includes cuystal marker oscillator.

¥

521A-1 RECEIVER

AM, FM, and CW reception from 20 MHz to 80 MHz.
With the 555 and 595 Receivers, designed for reception of
narrowband communication signals. Three IF band idths:
4 kHz, 10 kHz, and 50 kHz. Built-in signal monitor has
maxsnaum 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.
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595 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

Multi-purpose receiver. For AM, FM, CW aad pulse sig-
nals in UHF range of 235 to 1000 MHz. Crivier operated
relay (COR) circuit. IF bandwidths: 100 =Hz, 500 kHz,

.;-51 '.'f r

901B, 904A, 905A, 9CSA VHF RECEIVERS

General purpose VHF rece:vers covering 30 MHz to 300
MHz in two bands. 904A 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 “Hz and 300 kHz.

SUYIAIFOIY

865A Shown
$

_ o 977 VHF RECEIVER
For receptic: of AM, FM, CW, and pulse signals in VHF

frequency runge of 30 to 300 MHz. All solid state, with
dual gate MOS field-effect transistors for wide dynamic
range. Three 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
ratces as low as 50 pps. Ideal when wide bandwidth and
pulse reception is required. Can be used with DRO-300A
v DRO-302A-2 for digital readout and digital automatic
Irequency control.

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

For complete coverage of the frequen range from 30 to
1000 MHz in four bands: AM, gM, %’w of)eration. Diq-
plays RF signals with built-in signal monitor which tus
center frequency crystal marker to aid tuning. Front
panel signal strength meter. Four IF bandwidths: 2¢ XHz,
75 k!-lz, 300 kHz, and 2 MHz. The 2 MHz bandwidth IF
provides separate AM and FM outputs and operates con-
tinuously; others are selectable.




RECEIVING SYSTEM

RS-160 PAN-MAN

The RS-150 Pan-Man Receiving
System ccnsists of a family of re-
lated products which can be con-
figured in a variety of ways. A
basic ~ystem could include a 205
Recciver, a DRO-308 Counter, and
an 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-
ceivers.

THE TYPE 205 RECEIVER is
the heart of the system. This volt-
age-tuned unit has manual, Tan-
oramic, and sector tuning modes
and provides AM, FM, pulse re-
ception. In the PAN mode, the
entire range of the installed tuning
head is swept. The sweep rate can
be varied by a front paazl control.
In the SECTOR mode, any seg-
ment of the tunecs frequency
range can be swept based on the
manual tuned freouency and the
setting of the secor width control.
In the MAN mode, the entire
range of the funing head can be
manually tuned. IF bandwidths of
10 kHz, 50 xHz, 300 kHz, and 1
MHz are yrovided. Any one of
the four IF bandwidths can be
selected when the receiver is in
the MAN mode. In the PAN and

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

THE TYPE SM-7301 SIGNAL
DISPLAY functions as an RF Pan
Display when the 205 Receiver is
in the PAN or SECTOR mode and
as an IF 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-




RECEIVING SYSTEM

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
the frequency display on the DRO-
308. The display indicates the
nearest 1-kHz increments in the
MANUAL mode, and the neares:
10-kHz increment in the PAN ana
SECTOR modes.

With the DRO-308 it is possible
to apply digital automatic fre<uency
control (DAFC) to the 205 Re-
ceiver when operated in the MAN
mode. With DAFC tte receiver
can be locked in 1-kHz increments
to any frequency within its tuning
range with long-term stability ap-
proaching that of ihe counter’s in-
ternal reference svurce.

THE TYPE INRX-308 DIGITAL
READOUT EXTENDER is a
companion uiit to the DRO-308
Counter. It extends the readout
range anc DAFC capability of the
basic counter to 1000 MHz for
operation with the UH-series Tun-
ing Pzads.

TfIE TYPE TSU-160 TUNER
SWITCHING UNIT is an acces-
cory device which mounts directly
velow 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.

The TYPES V:-101, UM-101,
and UM-160 '“ARKERS provide
a visual indi¢ation of the tuned
frequency c: up to four manual
receivers exch. The VM-101 is for
use with -manual receivers which
have a 21.4-MHz IF. Similarly, the
UM-101 is used with 60-MHz IF
receivers and the UM-160 with
160-MHz IF receivers. They allow
the receiving system operator to
instantly identify the signals being
monitored by all manual receivers
within the display range. This iden-
tification is made through beam in-
tensification of the SM-7301 CRT at
the tuned frequency of a manual
receiver.

WATKINS-JOHNSON

The RS-160 operates from a pri-
mary power source of 115/230
Vac, 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 thc
205 Receiver and the DRO-3(Ca
counter which mounts in the fra»ie
of the SM-7301. The system cax be
supplied in an EF-160 series Fajuip-
ment Cabinet similar to f%e one

~ shown in the photograph. Several

different cabinets are avsilable to
provide the vertical space needed
by the various systen: configura-
tions.

WILSAS ONIAIZDIY
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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
signal processing circuits. A unique
AOR (activity operated relay) cir-
cuit provides audio squelch only
when both a carrier and modnia-
tion are present. Mounted ox the
front panel of the receiver: are a
DAFC switch, frequency set, and
AOR threshold controls, a phones
jack with a level contrcl, and a
local oscillator output connector
which is used with a built-in test
signal generator, and an AM-FM
mode switch.

Continuous frequency stabiliza-
tion of all tweive receivers is by
means of DAFC (digital automatic
frequency control) circuit. The
DAFC cirzuit functions in con-
junction with a five-digit DRO-
270 Corter to lock the local os-
cillator of each receiver to a preset
frequency. The DAFC circuit sta-
bilizes the local oscillator and acts
as x frequency synthesizer to pro-
vide 6000 channels spaced 10 kHz
apart in the 20 to 80 MHz band.
Thus, each receiver can be locked
to any of the 6000 channels with
crystal-controlled stability without
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.

TYPE RS-158 RECEIVING SYSTEM

SPE<’IFICATIONS

MULTICOUPLER

Number of Output Th 1 12
Noise Figure ..o, 5 dB, maximum
Gain : 6 dB, inal
Isolation Betwe:n Outputs 38 dB,

Input Imped. 50 ohms, unbalanced
Input VSWR 2:1, maximum
410 RECEIVER

Freq v Range 20 to 80 MHz
Noise Fioure 6 dB, i
Image RejeCtion «.....oew. oo oveceoeeeceeeoeeenn 60 dB, minimum
IF Reexction 60 dB, mini
Intevmediate Freq y 10 MHz
IF Bandwidth 10 kHz, standard. For 20 kHz,

or 50 kHz specify types 410-2 or 410-3

Receivers, respectively.
L0 Radiation at Antenna Input ........ —95 dBm, maximum
Activity Operated Relay .......... Threshold adjustable from
input signal level of 1,V to over 100 nV

DRO-270 COUNTER

Display ... -. Five-digit readout for any one of

twelve receivers
Accuracy =1 kHz
DAFC Stability ................. =1 kHz for indefinite period

Setability 10 kHz increments




The RS-125 Receiving System is
a versatile arrangement of equip-
ment which provide AM, M, 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 availztle, it is fre-
quently used for RFI monitoring
and EMI contrei. The modular con-
struction of the RS-125 makes it
possible for the user to purchase
only those components required
for the job at hand. It can be easily
expandes: to meet additional re-
quirements in the future. The fre-
quency coverage is provided in
ten bands using seven tuners, By
the: addition of a 300-series re-
caiver, such as the 357, the fre-
quency coverage can be extended
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
typical of many the CEI Division
has supplied. It provides continuous
coverage from 1 kHz to 12 GHz.

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 to
the desired tuner and to connect
the demodulator, signal monitor,
and frequency counter to the
proper tuner.

Tuners can be supplied with in-
ternal motor drives for automatic
scanning. Three letter wmodels
starting with “S” indicaic motor
drive. The motor-drive units fea-
ture sector scan wherehy the oper-
ator can adjust the upper and lower
frequency limits of the sector of
interest.

The units listed telow have been
specially designe<t for use in an
RS-125 Receiving System. Specifi-

cations will % found in the sec- -

tions in this catalog in which these
equipments are listed by type. De-
tailed spcuifications will be sent
upon receipt of the enclosed busi-
ness reply inquiry cards.

EQLSiPMENTS
TUNERS
500 kHz-10 MHz
10-30
10-90 MHz
g
0.95-2.05 GHz
ST , SST- 1.954.5 GHz
%1045, Ssl'-104850 0.9544—.3 (G;=zl
C(-4080, SCT-40:
f\’TJOlZ. SXT-8012 8-12 GHz
DEMODULATOR
DM-4CA accepts up to four IF Demodulator
plug-ins or three IF Demodulators and one
special plug-in.

IF DEMODULATOR PLUG-INS
Model Bandwidth
IFD-5C SkHz
IFD-15C 15 kHz
IFD-50C 50 kHz
IFD-100C 100 kHz
IFD-200C 200 kHz
IFD-500C 500 kHz
IFD-1000C 1 MHz

; %mlz
IFD-4000C 8

SPECIAL DEMODULATOR

PLUG-INS

Model Function

Noise Silencer
%Sél_ggé Logarithmic IF Amplifier
AGC-BC/C Bax CArAGC
AGC-PS/C Pulse Stretching AGC

SIGNAL MONITORS

Sweep Width
?ﬁi’fm.\ 4 MHz, maximum
SM-9804A e,

DIGITAL READOUT
0-300A ck) DRO-302A (half
PR ot to 300 MHZ DRX-1000 ex-
tends readout range to 1000 MHz.

WILSAS 9NIAIIDIY




ST-1045A Shown

Tuners are available to cover the frequency range of 500 kHz to 12 GHz. These tcers convert input
signals to an IF of 21.4 MHz or 160 MHz which can be amplified and demodulated with \he DM-4CA. (214
MHz) or DM-112 (165 MHz) demodulators.

The tuners listed with S as the first letter of a three-letter prefix feature built-in motor drive. This auto-
matic tuning feature allows the operator to select either manual or motor drive tuning. Sector scan controls
are provided for uss in the automatic mode whereby the operator can set the upper zud lower frequency limits
of the sector being scanned.

The units sat cover frequency ranges above 1 GHz include a four-section YAG preselector for each band
to provide high image rejection and low oscillator radiation. These units are el:ctronically tracked and thus
avoid the complex mechanical drives often used in this frequency range.

TUNER SPECIFICATiONS

M:Zimum IF Minimum
Model Bands Range Neise Figure Output Bandwidth

HT-10, SHT-10 1 500 kHz-10 MHz ~ 7dB 21.4 MHz
VT-11, SVT-11 1 10-30 MHz 6dB 21.4 MHz
VT-10, SVT-10 2 10-30 MHz 7dB 21.4 MHz
30-90 MHz 7dB 21.4 MHz
VT-30, SVT-30 30-60 MHz 6.5dB 21.4 MHz
54-260 MHz 6.5dB 21.4 MHz
UT-1000, SUT-1000 235-500 MHz 11dB 21.4 MHz
490-1000 MHz 14dB 21.4 MHz
LT-1020, SLT-1020 0.95-2.05 GHz 18dB 21.4 MHz
ST-2045, SST-2045 1.95-4.5 GHz 18dB 21.4 MHz
ST-1045, SST-1045 0.95-2.05 Gz 18dB 21.4 MHz
1.95-4.5 GRz 18dB 21.4 MHz
CT-4080, SCT-4080 4-8 GHz 18dB 21.4 MHz
XT-8012, SXT-8012 8-12 GR= 18dB 21.4 MHz
MT-112 1-2 GE< 10dB 160 MHz
2-4 GX\z 18dB 160 MHz
4-8 GHz 18dB 160 MHz
8-12 GHz 18dB 160 MHz
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MICROWAVE TUNER AND DEMODULATOR

The MT-112 Microwave Tuner and DM-112 -
Jaior operate together to provide AM, FM, ang pulse
reception in the 1 GHz to 12 GHz frequency range, The
MT-112 uses four tuning heads and converts signals in
this frequency range to a 160-MHz IF output. The fre-
quency ranges are: 1 to 2 GHz, 2 to 4 GHz, 4 1o § GHz,
and 8 to 12 GHz. All four tuning heads are installed i
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 common output jack,

The common 160-MHz IF output from the MT-112 z
normally used as the input to the DM-112 Demodulasa-.
This unit has five IF bandwidths: 100 kHz, 2 MH:z, 4
MHz, 10 MHz, and 20 MHz. The DM-112 inclvass 5
built-in signal monitor operating from the 160-M:iz IF
input. The signal monitor has a maximum sweepwidth of
20 MHz; its sweep rate is continuously variable feom 5 Hz
to 25 Hz. Predetection outputs are provided a: |60 MHz
and at the second IF of 21.4 MHz. Addit-snal outputs
include video, audio, tuner AGC, tuner Ay, and 21.4
MHz signal monitor.

For other equipment in this range, pi:zse refer to the
earlier description on the 112 Receiver.

MICROWAVE RECEIVER

FREQUENCY EXTENDERS,

The frequency coverage of 'HF receivers such as the
S01A, 901B or 977 may be exlended to include HF, UHF
and SHF regions through i use of frequency extenders.
Types FE-1-2B, FE-2-4.54, FE-1-4.5A, FE-8-12 have a
tunable four-section YIG sreselector for each band. FE-26
has built-in Signal Monitur which provides a visual display
of signals in a band 3 »{Hz around the received signal.

FE-26 Shown

FREQUENCY EXTENDER SPECIFICATIONS

Model Maximum
gae Range Noise Figure IF Output

FE-103 10-30 MR, 6dB 60 MHz

FE-25-1 235-50G +Hz 10 dB 60 MHz
490-1020 MHz 12dB

FE-26 235-5:) MHz 10dB 60 MHz
490-1000 MHz 12 dB

FE-1-2B 1-255Hz 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
1.95-4.5 GHz 1

FE-4-8 4-8 GHz 13 33 :23 MHzMHz

FE-8-12 8-12 GHz 18 dB 160 MHz

.FREQUENCY EXTENDERS
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DRO-290A DIGITAL READOUT

Companion unit for 521A Receiver. Provides 6-digit dis-
play of received frequency. Provides a readout range of
20 MHz to 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

N

DRO-300A DIGITAL READOUT

Advanced design provides a six-digit display in 1.75
inches of vertical space. For operation over ths range of
30-300 MHz with receivers having a 21.4-ME:; (F. Reso-
lution is =100 Hz from 10 kHz to 30 MHz and =1 kHz
from 30 MHz to 300 MHz. With DRX:i)00 Readout
Extender, can indicate frequencies up to 1000 MHz. In-
cludes DAFC to lock VHF receivers to dasired frequencies
in 1-kHz increments.

S

DRO-302A-2 DIGITAL READOUT

Indicate tuned frequency of receivers having a 21.4 MHz IF over the
frequency range of 30 Mz to 300 MHz. 6-digit display. Provisions for
changing internal preset so 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
control (DAFC) and BCD output. Half-rack size mounts in EF-101 or
EF-201C frame.
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DRO-2C7 DIGITAL READOUT

Time-shaved counter for readout of up to 4 VHF receivers.
Readcut range from 30 to 300 MHz with 21.4-MHz offset.
Resowution is =1 kHz. DAFC voltages from last two digits
avauable for all receivers. Continuously updated BCD
cutput of tuned frequency of each receiver available on
command.

DRX-1000 READOUT EXTENDER

Extends range of DRO-300A or DRO-302A digital reac-
out to 1000 MHz when used with CEI Division UK
receivers. Also extends DAFC capability. Half-rack swe,
3%" high by 7.9” wide. DRO-302A and DRX-1006 can
be used together in equipment frame EF-201C for stand-
ard 19-inch rack mounting.
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SIGNAL

SM-1622 SIGHAL MONITOR

Companion unit for 112 Microwave Receiver and other receivers or tuners
with 160-MHz IF. The sweep width is continuously variable to 20 MHz
The sweep tste is variable from 5 Hz to 25 Hz. Mounts in EF.10{ or
EF-201C Fquipment Frame.

&

SM-4301B SIGNAL MONITOR.

Compact unit operates from 21.4-MHz IF output from receiver. Normally
used with 415 or 416 Receivers. Has sweep width of 0-3 MHz vontinuously
variable with a 25 Hz sweep rate. All active elements are solid state except
for CRT. Mounts in EF-401 through EF-404 Equipment Frames.

SM-8421 SIGNAL MSINITOR

Operates from a 2-MHz J- output to provide visual dis-
play of signals in a be:id around the received signal.
Sweep widths: 3 kHz, 15 kHz, 50 kHz. Operating acces-
sory for VLF receivers such as the 357.

5

SM-85%3 SIGNAL MONITOR

For use with HF receivers having a 500-kHz IF center
frequency such as Collins 51S-1. Provides visual display
of signals in a band around the received frequency. Sweep
wid:iis: 5, 20, 50, 200 kHz.

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.




i

SM-9304A SIGNAL MONITOR

Designed for use with CEI Division. VHF and UHF receivsts, Input
response matches receiver 21.4-MHz mixer output response. Resalt provides
a flat sweep width of 3 MHz. Variable sweep rate contrq} provided to
obtain optimum resolution at the sweep width being used, *alf-rack unit
mounts in EF-101 or EF-201C frame.

S

SM-9404A SIGNAL MONITOR

Operates from 21.4-MHz input. For use prinarily with tuners having flat
response at signal monitor output. Maximum sweep width is 4 MHz. Sweep
rate continuously variable from 5 Hz to *5 Hz. Advanced design is all-
solid-state except for the CRT. Mounts i» EF-101 or EF-201C.

SM-9804A SIGNAL *ONITOR

For use with wide bandwid® tuners (UT, LT, ST, CT, XT Series) installed
in a receiving system suct as the RS-125. Provides a visual display of signals
in a band around the 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.

SM-9835A SIGNAL MONITOR

Input frequency is 21.4 MHz: input response is flat. Pro-
vxdgs sweep width from 0 to 8 MHz. Sweep rate continu-
ouswy variable from 5 to 20 Hz. This unit features a large
9?’( QIsplay with a choice of P1 or P7 persistence. The
CRT is 2% inches high and 4% inches wide; overall
vanel height has been maintained at 3% inches.

SM-9832A SIGNAL MONITOR

gperates from a 30-MHz IF output from a receiver ac:d provides a visual
5play of signals in a band around the received signal. Has a built-in

{narker at 30 MHz which is actuated by a front-par:si switch. Employs the

Npost solid-state design, offers high reliability, and w power consumption.
ounts in EF-101 or EF-201C frame.

WATKINS-JOHNSON
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D#-4CA DEMODULATOR

Accepts plug-in modules to provide AM, FM, CW, ang
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 IFD modules or 3 IFD modules
and 1 special-purpose module.

IF DEMODULATOR MODULES

Provide AM, FM, and CW demodulation from an incoming 2:.4-MHz
IF signal. Units with bandwidths narrower than 100 kHz emplyy crystal
filters and discriminators. Ten models available with bandwidths :1s follows:
IFD-5C, 5 kHz; IFD-15C, 15 kHz; IFD-50C, 50 kHz; IFD-500<, 500 kHz;
IFD-1000C, 1 MHz; IFD-2000C, 2 MHz; IFD-4000C, 4 MH.-: IFD-8000C,
8 MHz.

IFD-1000C Shown

AGC-BC/C, AGC-PS/C AGC MODI!LES

Special AGC modules operate from demodulatea output of an IFD module.
AGC-BC/C box car unit provides sample-and Sold, peak-type AGC voltage
from an incoming pulse video signal, or aver:»ged-type AGC from incoming
AM or CW signal. AGC-PS/C pulse strexching unit provides peak-type
AGC voltage from an incoming pulse vicico signal, or averaged-type AGC
from CW signals.

IFD-LOG LOGARITHMIC AMPLIFIER

Special plug-in module designed 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 fast--we-time pulses.

NS-101SA NOISE SILENCER

Special {lug-in module provides AM and CW. demodulation from a 21.4-
MHz center frequency input. Reduces pulse-type noise by using wideband
limiting techniques prior to filtering.
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DMS-105 TUNABLE DEMODULATOR

i demodulate AM, FM, SSB, CW, MCW, and
}?Selség;c;;g in the 1 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 Temaining: modes: 150 Hz,
1, 5, 7, 8, and 16 kHz. Built-in counter feature§ 10 Hz
resolution and DAFC which will lock the local oscillator to
any 10 Hz increment in the tuning range.

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 outpxi of wide-
band tape recorders. Digital automatic frequency control
(DAFC) from a DRO-302A-2 or DRO-32f counter can
be used to lock the DMS-107 to any 100 F7; increment in
the tuning range. Eight IF bandwidths provided: 20, 50,
100, 300, 500 kHz, and 1, 2, and 3 MB-.

DMS-109 TUNABLE DEMODULATOR

Provides SSB demodulation over frequency range of 5 kHz
to 1 MHz. Either upper or vwer sideband can be selected
by front-panel switch. IF 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 %\e tuning range.

s¥o0lvinaowiaa

OTHER DEMODULATORS

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

Center Frequency/

Model Tuning Range Capability IF Bandwidths
DM-22A 214 M M 1.5 MHz
DM-160 160 M}li[zz AM, FM, pulse 350 kHz, 1.5 MHz, 4 MHz
DMs161 160 MHz AM, FM, pulse 1o 10 2l
gM~212 160 MHz AM, FM, pulse 10, 20

MS-201 0.5-10 MHz CW, FSK 1, 3 kHz

sl




Predetection Recording Systems

Predetection recording is a technique for recording ar -RF carrier and its a;socx:{'e: sldfbn'nds l:n :‘:ll:h the RF
signal is heterodyned to lie within the frequency capabilities of a tape recorder. cfn playing bac : e ric?rded
information, the system heterodynes the tape recorde: output up to the input cerl;ter req ld‘; la i r.
As shown in the illustration below, there are four cssential units in a typical predetection record/playback system:
a down converter, a tape recorder, an up conver;sr, and a demodulator. The down (Ilf-to-tap.»e) converter accepts
the IF center frequency from a receiver and prod::ces an output center frequency compatible with thg tape recorder
being used. The up (tape-to-IF) converter receives the output of the tape recorder'and heterqdyn&s it to the inpu(
center frequency of the associated demodulat-.r. The demodulator provides the desired bandwidth selection and de
i bilities. ’ . . !

§f:é%?e§8§z rleclording offers advantages over other methods. First, incoming signals can be stored without Addor
knowledge of the type of modulation employed (AM, FM, 'CW, pulse) or the nature .ot" the modulating Signal.
Second, the ability to record modulation components extendlgg to very low freqt_xencxeg is u}herent in predziection
recording and very difficult to obtain ctherwise. Third, the gain stability and amplitude linearity of the tape.Tecorder
are less important than in post detection recording. . . .

The diagram below shows several tviical components available for use with tape recorders of three dif~rent band-
widths.

UP.
TAPE CONVERTERS DEMODULATORS
RECORDER

TF-103 IFD-103

IF_SIGNAL c TE-201

FROM RECEIVER TF-202

IFD-<\

TUNABLE DEMODULATC\Y,
DMS-105 |
DMS-i07

Block Diagram, Predetection Recording and Playback Syste»-

FT-201A IF-TAPE CGNVERTER

Accepts 21.4-MHz IF output 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. Output center
frequency is 750 kHz. “he FT-201A is a half-rack size which mounts in an
EF-101 or EF-201C frame.

FT-207 IF-TAPE CONVERTER

Wideband down converter accepts input spectrum centered at 21.4 MHz
and t;anslnt.es it to one centered at 2.15 MHz for recording on a tape
recovaer which has a 4-MHz bandwidth, Either manual or automatic gain

conirol may be selected. Output data bandwidth from 300 kHz to 4 MHz.
Ezif rack size.




FT-222 IF-TAPE CONVERTER

etection converter provides output center frequecy be-
Na":“;l:)aﬁifr::d 200 kHz from an input signal at 21.4 MHz. ¥or use
:Ttehe m—pc recorders having a bandwidth of legs than 500 kHz Output
center frequency is customer selected by cl:nangmg a Crystal.’[:;m tand
width is equal to center frequency. Mounts in EF-101 or EF-WIC frame.

L

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
range. Input range covered in three bands: 40-¢50 kHz,
150 kHz-1.5 MHz, and 400 kHz-4 MHz. Tuniny provided
to convert any frequency within a band to the 21.4-MHz
center frequency. Manual gain control and output level
meter provided. Four use with wideband .zpe recorders.
Companion demodulator is the IFD-103. ~°

S L

TF-201, TF-202 PREDETECTION CONVERTER

Translate output signal from 2. tape recorder having a 1.5 MHz bandwidth
up to 21.4 MHz for demouation. Data bandwidth is 1.3 MHz when
input center frequency is 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 signal froni the complete band.

INIWdIND3 NOILD3I13a3¥d

IFD-103 ¥ DEMODULATOR

Alccepts the 21.4—MH1 output from an up converter. Pro-
vides 't::\_':dWIdlh selection and AM and FM demodulation.
Has I¥: bandwidths of 10, 50, 100, and 300 kHz, 1 and 3

| ME: Provides a predetection TR output in addition to AM
and ¥M video outputs,

IFD-201 |F DEMODULATOR

;:?::ﬁ:)snme 21.4-MHz output from an up converter. Mrovides bandwidth

and AM and FM demodulation, Has IF bauiwidths of 10, 50,
300, and 1000 kHz. Provides separate AM and FM v:ceo outputs.




EF-506

Openings

DA-1 VIDEO DISTRIBUTION AMPLIFiER

Erovides nine separate outputs from a common video
input. Six data outputs are identical. They will deliver L5y
tms, into a 91-ohm load with a fteguency Tesponse of 30
Hz to 2 MHz. The seventh output is for oscilloscope dis.
play and is similar to .the six dala'outpuu except gain js
unity with respect to input. The eight and ninth outputs
provide 600-ohm loudspeaker and 1000-ohm headset audio
over a frequency range of 20(? Hz to 15 kHz at levels of
100 mW and 10 mW, respectively.

DA-5 AUDIO DISTRIBUTION AMPIFIER

Provides five isolated audio outputs from a cop:aon input.
Each output will deliver 100 mW into a 500-ohm or
150-ohm load with a frequency response of 50 Hz to 10
kHz. Internally adjusted gain controls sex amplitude of
each output signal.

EQUIPMENT FRAMES

Dimensions

3%" x 8"

3%4” x 8"

6%4” x 3%”
6%" x 3%”
6%" x 3%”
6%4" x 33"
24" x 4"

Various equipment frames are available. Some representa-
tive types are listed to the left. The EF-101 and EF-201C
are used to mount half-rack units such as the S-9203
shown on the next page. The EF-401 through EF-404 are
use¢ 0 mount 415 or 416 receivers or an SM-4301B
sighal monitor. The EF-506 is used to mount 440 or 441
receivers which could also be mounted in the PEC-401
portable equipment case,

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.
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MD-104 AUTOSCAN

i ith RS-111-1B-17 Receiving System. Scans
Eoy ?pi:‘i‘:}:(;t(‘:lr:hopera(or. Externally drives tuning knobs
Slgmhs receiver and provides electrical “command” to
T i:iacrv equipment such as printer, reco_rder, etc. Four
a}l::’:nn::l's each channel controlling one drive pu_lley, Var-
icable sca'n speed and variable lhrcshold.level adjustments;
manual, auto-scan and scan-lock operation. Standard rack

mount, 3.5 inches high.

N

MP-101, MP-102 METER PANELS

Operate from the 21.4-MHz IF output from a r_cceiver. Th.e
MP-101 converts a tunable receiver to a selective ~ompari-
son voltmeter. Either peak or average respons. can be
selected. Variable slide-back-gate included. Tuz 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 crovided of the
peak deviation of sine-wave modulation.

MP-101 Shown

R

5-9902A SPEAKER PANEL

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

INIWdIND3I AAVIIIONYV

$-9203, 5-9903D SPEAKER PANELS

Integral sa)id.

-state amplifier and powe ly. Provide
high-levsi au, oting Gt e

A dio monitoring through front-panel speakers
from Gve-watt amplifiers. Have seven selectable inputs.
Input Ampeda_nce is 10,000 ohms for bridging audio lines.
The $-9203 is half-rack size for mounting in EF-201C,

eavipment frame. The S-9903D mounts in a standard
\Y-inch rack.

SOR-

1A SIGNAL OPERATED RELAY

Solid-state device Operates a relay when activated by any one of three

ice frequency, positive-going dec, ot negative-going de.
ate tape recorders or other remote icvices in response to
gnals from a receiver.

sele;table inputs: voi
Des_lgned to activ.
audio or AGC sj



DEMULTIPLEXER

TDS-100 Carrier
Remultiplexing
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 42 GHz frequency band. Recommendations of
the CCITT have been followed for frequency allo-
cations, so the equipment 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 demodulats
all 960 channels of CCITT supergroups 1 throvm)
16. Push-button switches on the system’s frequexcy
converters and demodulators make it possibls to
apply any desired channel to a monitor speaxar or
headphones. For the user who is interested i only
selected channels, or can accommodate. oniv-a small
number of channels simultaneously, the flexibility
offered by the push-button approach plvs the build-
ing block approach makes tailoring a system to do
the job a simple matter, requiring a minimum of
hardware.

Complete sy from ' 10 speaker can be
assembled from the following equipments:

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

Type ANT-101 Antenna .

Type APR-101 Antenna-Preamplifier

With the exception of a ceramic triode locul oscil-
lator in the RF tuner and the CRT disp’:y in the
signal monitor, all active elements are soli«! state. The
resulting low power consumption and ight weight
make TDS-100 systems ideally suiteX for mobile
applications or for applications in wlich the system
must be transported frequently.

The basic CCITT multiplexing c~neme consists of
allotting 4 kHz to each voice channel. Twelve such
channels are multiplexed in the ) to 108 kHz band.
Each channel is single sidelwand with suppressed
carrier. This constitutes the basic group 12-channel
building block. The TDM-101 accepts the 60-108
kHz input and simultaneously demodulates the
twelve voice channels. Futh of the twelve outputs
from the demodulator e suitable for driving audio
power amplifiers, tape vecorders, or other devices.

Another demodula:or option available in the TDS-
100 system is the TM-110. This unit contains ten
independent base % oup demodulators, each of which
can select one ot the twelve channels by means of
front-panel thu:ub-wheel switches. Thus, the TDM-
110 can proside ten outputs; one selected voice
channel fron< each of ten 12-channel basic group
inputs.

Demultiziexing of video signals down to the 12-
channel “asic group level is accomplished by the
TFC-1C) and TFC-105 Supergroup Converters and
the THC-212 Basic Supergroup Converter. The TFC-
101 wscepts CCITT supergroups 1 through 10 con-
taining 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
\dz. For a 960-channel system the TFC-105 is
required for converting supergroups 11 through 16
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-101
or TDM-110.

For the simult d dulation of all ch 1
of a 600-channel system, a TFC-101, ten TFC-212,
and fifty TDM-101’s would be required. For a 960-

channel system, the TFC-105, 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
1o a monitor speaker or recorder. With the TFC-105




h Is can be selected. In
added, B“l)f 0:‘;"‘;‘5;6,2,,, flexibility can be increased
many AP e TDM-110 rather than the TDM-101.
e ple, five TDM-110's can replace fifty TDM-
i s 600-channel system, making it possible
101's/an cn | itor any fifty selected chan-
to simultaneously moni TEC-212's
nels. A single TDM-110 fed by two

i itoring ten channels out of two selected
permits momtonr!g
supergroups provided by a TFC-101 or a TFC-105.

The FE-3442 provides continuou‘:: tumrj:g of the
3.4 to 42 GHz frequency band L il
phone signal transmission. Its output center f"‘;
quency is 160 MHz with an overall bandwidth of
20 MHz. A visual display of signal activity abouf
the tuned- frequency is provided by a SM-I6'2i
Signal Monitor. The 160-MHz output from the R¥
tuner is fed to the IFD-210 which prowd&s‘FM
demodulation of the input signal. Two IF bandwidths
are provided in the IFD-210, 10 MHz and 22 MHz.
Its video bandwidth extends to 8.5 MHz, waking
the IFD-210 suitable for use in demultiplexing sys-
tems of up to 1800 channels. An AGC voltage is
generated in the IFD-210 to control the gain of its
own IF amplifier stages, as well as provide gain
control of the FE-3442.

A number of antenna and preamplifier options
are available in the TDS-100. For j-sstallations where
the RF signal level is relatively high and the antenna
lead-in relatively short, the FF. 3442 can be con-
nected directly to an ANT-10% Antenna. The ANT-
101 is a linear microwave liorn with a minimum
power gain of 12 dB and a Leamwidth of 25°. It is
designed for tripod mounting, but the tripod is not
included with the ANT-1i.,

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 prezmplifier built on to the antenna.
The amplifier provides a minimum gain of 22 dB
over the 3.7 to 42 GHz frequency range and has a
noise figure of 4.5 dB. Like the ANT-101, the
APR-101 is 2ixo designed for tripod mounting, but
the tripod is not supplied.

For instaiations in which the cable losses exceed
approximasely 18 dB from the APR-101 to the tuner,
the PR-101 Preamplifier is available to provide the
niecessoxy gain to preserve the system noise figure.
Ee[‘;gg'lo‘ Incorporates the same  tunnel d{ode
sl”;d.ar dr 1ugseid in the APR-IQI. but is packgged in a

Ly - 19-inch rack mounting housing which occu-
Piss 3.5 inches of vertical rack space.
o though not a part of the TDS.100 system, the
CEI Division has in production the TDM-102 De-
modulator for the CCITT Base Group “A”. This
base group consists of twelve voice channels covering
fhe frequency range of 12 to 60 kHz. The TON. (08
functions identically to the TDM-101; it differs only
in the frequency of the input band.
dis;h: S(hM'ﬁmls Signal Monitor is also available to
Y the entire 60-108 kK base group band and

Provide an indicqt; Hz ba
Channel:n indication of activity in any of the twelve

lh?::uai::egi Sspeciﬁcation sheets are available for all
el cussed; contact the Sales Department of
nical assistance js also i

available to adyj
phone system demultiplexing problem:. et

diX3iidilinwaa




DOMESTIC

ALABAMA
Gentry Associates, Inc.
Rm. 422, 2109 W. Clinton Ave.
Huntsville 3!
Phone: (205) 534-9771

CONNECTICUT
See Massachusetts

DELAWARE
See Pennsylvania

FLORIDA
Gentry Assocnales Inc.
550 N. v ve.
Orlan
Phone (305) 841-7740

GEORGIA
Gentry Associates, Inc.
P.0. Box 13513, Sta. K
Atlanta 30324
Phone: (404) 874-4661

LOUISIANA
See Alabama

MAINE
See Massachusetts

MASSACHUSETTS
Lancer Associates
16 Adams St.
Burlington 01803
Phone: (617) 272-6445

MISSISSIPPI
See Alabama

NEW HAMPSHIRE
See Massachusetts

NEW JERSEY (Norh of Trenton)
Bonn Associatex  Inc.

Phone: (201) 549-9573

NEW MEXI?.J
See Texas

NEW Y2RK (Greater NYC Area)
See rlew Jersey

NEw YORK (Syracuse, Schenectady,
Utica, Albany)
Ossmann Instruments, Inc.
6666 Collandar Rd.
East Syracuse, N.Y, 13057

SALES REPRESENYATIVES

NEW YORK (Rochester, Buffalo
Area, City of Niagara Falls)
Ossmann Instruments, Inc.
3100 Monroe Ave.
Rochester 14618
Phone: (716) 586-0380

NEW YORK (Ithaca, Endicott,
Oswego, Corning, B

EXTORT

Telindus N. V.

‘due Stanley,
Srussels 18, Be{uum
Telephone: 44.4
Telegram: INKOHA
Telex:

Ossmann Instruments, Inc.
Vestal Parkway East
Vestal

Phone: (607) 785-9947

NEW YORK (Wappnger Falls,
Poughkeepsxe.
(0] Inc.

ical Products
Markham Road
Agincourt, Ontario, Canada
Telephone: AXminister 3-7011

Danavia A/S
4B, Strandgade
DK-Mm Copenhagen K

P.0. Box 207
Wappinger Falls 2590
Phone: (914) 25:-7777

NEW YORK (! ang Island,
Brooklyn, Staten Island)
Bonn Asuaciates, Inc.
1 Ann Court
King F-rk, L.I. New York 11754
Phorz, (516) 427-4328

NORi{ CAROLINA
Cuatry Associates, Inc.
116 E. O'Neal Avenue
Yurlington 27215
Phone: (919) 227-2581

OKLAHOMA
See Texas

PENNSYLVANIA (Eastern +
N.J. south of Trenton)
Bonn Associates, Inc.
1010 Abington Terrace
Cherry Hill, N.J. 08034
Phone: (609) 795-0600

RHODE ISLAND
See Massachusetts

SOUTH CAROLINA,
See North Carolina

TENNESSEE
See Alabama

TEXAS (Except Dallas Area)
John W. Casey, 111 -
Route 10, Box 189
San Antonio 78216
Phone: (512) 694-2911

VERMONT
See Massachusetts

WATKINS-JOHNSON

Telephone~ ASTA *7071
Telegram AIRTRADE COPENHAGEN
Telex: 5749

Watkins-Johnson International
United Kingdom Branch
Shirley Avenue & Vale Road
Windsor, Berkshire, England
Telephnne 69241

Telex: 831-84578

Hedengren AB
Lauttasaarentie 50
Helsinki 20, Finland
Telephone: 670 211 .
Telegram: HEDOY-Helsinki
Telex: 12-1110

Bureau de Liaison

113, rue de I'Universite

7e, France

Telephone: 551.99.20

Cable: Budliaison-Paris-007
Telex: Bulison-Pais 26-725

Watkins-Johnson International
8 Munchen 2
I\Gdaxlrmllansplatz 12A

ny
Telephone: (Oﬂll) 293330
Cable: WJDB

Ingenieursbureau

KONING EN HARTMEN N.V.
Koperwerf 30, The Hague
Holland

Telephone: 67 83 80

Cable: INKOHA

Telex: 31528

Parco

16-B Connaught Placs
New Delhi-1, India
Telephone: 44557
Telegram: OCRAP

STG International Ltd.
P.0. Box 1272

52 Nach!at <
Tel-Aviv, I r.nel
Telephore: 53459
Telex: 01%-229

ayamin Street

Vianello S.p.A.
120122 Milano
Via Crivelli, 12
Milano, Ital

Telephone: 553.081 - 553.811
Cable: VIANELLOMAR MILANO

Vuanella S.p.A.

Via. S. Croce in Gerusalemme, 97
Roma, Ital
Telephone: 77.29.41 - 77.22.50
Cable: VIANELLOMAR ROMA

Seki & Comrra

9,2-Chome hmbashl Koamicho

$h|uo—Ku. Takyt)). apaul
elephone: (03) 6694

Telex: TK 4419

Sama Tradlr;g Corporation
1.P.0. Bo;

Seoul, Korea

Tele| pho : 23-6006

Cable: “INNSAMATRA" ~Zeoul

J.M. Feiring A/S
Sandakerveien 46b
Oslo 4, Norway
Telephone- 21 821y

elegram Feiripg Oslo
Telex: 16435

Eltrec-Electrinica Comercio E.
Industria Limited

Avenida Almlrante Reis

No. 30-2nd

Lisbon 1, Purtunal

Telephme 833677 - 8458

Telegrar: ELTECHNICA

Cablc: Transistor

Racaf Electronics South Africa Limited
142 Struben Street

[retoria, South Africa

Telephone: 2-1071

Cable: “Rakdee" Pretoria

Telex: 44-754-PR

Payma S.L.

Enrique Larreta, 9

Madrid-16, Spain

Telephone- 235-61-75 - 235-53-12
Telegram: PAYMA

804gen Zuet:lch GMBH

Badenerstrasse 582

Switzerland

Telephone: (051) 52 78 00 /
elegram: MEGEXIMPORT-Zuerich
Telex: 54368
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