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Model 6200

Sweep Generator
Model 610C

Sweep Generator Plug-ins
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MODEL 61083C
10 MHz TO 1220 MHz

MODEL 6110C
1GHz to 2 GHz

MODEL 6128C
7.9 GHz TO 12.4 GHz

MODEL 6130C-1
12.4 GHz TO 18.0 GHz

Model 80
1GHz12.4 GHz
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SWR Autotester
Model 63N50

e
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Sweeps Entire  Max Level Max Level
Frequency  Range Or Output Variation Slope
Model  Range GHz  Any Portion mw/(dBm) Int. Level (dBm)  Control
Dual Band
Sweep 6211 0.52.0 Yes 20 mw (+13 dBm) +0.3 Yes
Generator 6215 1.04.0 Yes 20 mw (+13 dBm) 03 Ves
Plug-ins 6219 2080 Yes 5 mw (+ 7 dBm) 0.4 Yes
6223 40124 Yes 5mw (+ 7 dBm) 105 Yes
6229 79185 Yes & mw (+ 9 dBm) 08 Yes
Frequency Sweep Variable Modu- Frequency
Solid State Model Range Time Marker lation Control
Sweep 610C 100 kHz 0.01 — 1% FM, AM, Slide rule
Generator toover 18GHz 100 sec. Accurate 1 kHz dial, start-
stop, AF, CW.
Harmonic
Marker [ Option 1 Generates Frequency Comb of 1, 10, 50, 100 MHz l
Sweeps Builtin
Ent Max Level Attenuator
Area Max Level Variation Calibrated in
Plugin Range Or Any Output Int. Level Slope  1dB Steps
Model  (MHz) Portion mw/(dBm) (dB)  Control  (dB)
6104C 0.1-110 Yes 20mw ( 1 Vrms) - 79
61041C 0.1-110 Yes  lwatt( 7Vrms) +0. — 59
6106C 1-300 Yes 50mw (1.6Vrms) 0.35 = 79
Singls [ 61082C 10-1220 Yes 20mw ( 1Vrms) 035  Yes =
Betid 61083C 10-1,220 Yes 20mw ( 1Vrms) 035  Yes 69
Sweep 6110C 1,0002,000  Yes 20mw (+13dBm)  20.35  Yes -
6112C 14002500  Yes 20mw (+13dBm)  $0.25  Yes =
Plug-ins 6114C  2,000-4,000 Yes 20mw (+13dBm) +0.35 Yes -
6120C 36004300  Yes 20mw ( 1Vrms) 2025  Yes =
6122C 59006500  Yes 20mw ( 1Vrms) :0.25  Yes =
6124C 40008000  Yes 6mw (+ 7dBm) 0.4 Yes =
6125C 40006000  Yes 10mw (+10d8m) *035  Yes -
612/C 60008000  Yes 10mw (+10dBm) 035  Yes =
6128C 700012400  Yes 10mw (+10d8m) 045  Yes =
6130C 12,400-18,000 Yes 8mw (+ 9dBm) - Yes -
A new standard of accuracy for the measurement of SWR over the
Precision frequency range of 2 to 12.4 GHz. 60dB effective directivity from a
unique ination of bridges and precision air lines. Permits measure-
Set ments of 50dB return loss accurately.
Series quency Directivity
SWR 63 Highest 50 and 10 — 4000 MHz 40dB
Al et Performance 75 ohms 10 — 2000 MHz
67 Inexpensive 50 and 10 — 1000 MHz 40dB
75 ohms 0 — 1000 MHz




and Index to 1973 Catalog

or Differential

& Series Description Impedance Frequency Directivity
5 E
@ e 68 Baseband to RF 50 and 50 kHz — 82 MHz 50dB
s H 75 ohms. 50 kHz — 32 MHz
. BSY;’ 66 Highest Directivity 75 ohms 50 — 100 MHz 60d8
ridges
. o 60 Wide band 50 ohms 10— 2000 MHz. 4048
Wide Band SWR Bridge 64 Extended C band 50 ohms 3-8 GHz 36dB
Model 65A50-2 4-12.4 GHz 65 Extended X band 50 ohms 7-124GHz 36d8
Frequency
Range Sensi- Dynamic Calibrated  Calibrated
Model ~ Sweptor CW tivity Range DC Output
Logarithmic 501 01— 18 GHz —40dBm —40dBm to +20dBm More than 10,6.2,1
Amplifiers detector 60 dB or0.5dB
dependant per volt
501A 1-2000MHz -40dBm —40dBmto+20dBm More than  10,5,2,1
5 500MHz —80dBm —80dBmto—40dBm  60dB or0.5d8
per volt
Frequency Connectors
Model Type Range N out Flatness
General Purpose RF Detector 71 BSO General 100 kHz — BNC BNC +0.5dB
Model 71850 Purpose 3GHz Male Female
RF Detectors 74 N5O Wide 10 MHz — BNC BNC +0.5dB
Band 12.4 GHz Male Female 10 MHz — 8 GHz
+0.7 dB — 12.4 GHz
77 550 Linear 100kHz—  SMA SMA £0.7dB
Wide Frequency RF Detector ks ‘SAS"‘Q' o
Model 74N50 2 0
Line Stretcher l Model 3114 60cm Line Length Variations with 0.1 mm resolution, dc to 18 GHz [
Programmable Model 655 125 dB Attenuation in either 1 dB steps to 1250 MHz or
Attenuator Model 656 0.1 dB steps dc to 500 MHz
erential or
Frequency gle Ended Readout Input
Model Range Inputs Method Levels
350 10 Hz — 2 MHz Single Ended Meter 1mV — 400 V
Audio Video 361 10 Hz — 2 MHz Single Ended Meter TmV - 400 V.
Phase Meters or Differential
352 0.5 Hz — 500 kHz Single Ended Meter TmV — 400 V
or Differential
355 10 Hz — 2 MHz Single Ended Digital 1MV — 400V

Model 9041 is a portable test set which measures Transmission Level,

(9301 and 9463)
1T™s

Portable
Transmission | ECho Return Loss and Singing Point on 2 or 4-wire circuits. Rack mount
o version is Model 9042
and Model 9031 is similar to Model 9041 but it does not include the direct
Hotioniloss measurement of Transmission Level
i L Model 9032 is a rack mount version of Model 9031
Model 9101 ITMS System (Integrated Transmission Measurement Systerm)
f 5 provides measurement functions at up to ten test positions.
Integrates e
e on | Model 9102 DTMS System (Dedicated Transmission Measurement System)
My provides measurement functions dedicated to a given test position
Sybtates Readout is from digital displays, panel or aisle mounted. Control panels

are designed to fit directly into test boards, using minimum space. They
can be located up to 250 ft. from the measurement equipment




WILTRON 6200 Series
Sequentially Swept Plug-ins

MODEL 610C SWEEP GENERATOR

WILTHON COMPANY s

ook 6211

.

-
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The WILTRON 610C Sweep Generator with Model 6211
0.5 to 2.0 GHz Plug-in

Model 6215 1.0 to 4.0 GH:
Covers the popular 1-2 GHz and 2-4 GHz B {6 o contnucis
sweep. No need to switch bands or exchange plug-ins

Model 6223 4.0 to 12.4 GHz:
Extends coverage to the C and X bands. When coupled with the
Model 6215, coverage is extended from 1 to 12.4 GHz.

Model 6219, 2.0 to 8.0 GHz:
Provides continuous coverage for important communication bands.

Model 6229, 7.9 to 18.5 GHz:
Excellent ECM unit. Covers X and Ku Bands generously. When
coupled with the Model 6219, coverage is extended from 2 to
185 GHz.




Multiband Sweep Plug-ins
0.5 to 18.5 GHz

The WILTRON 6200 Series Solid State RF Plug-ins are the  operator to compensate for the frequency response of the
industry’s first complete line of dual-band, sequentially  test setup. Each plug-in may be equipped for internal
swept units. They provide wide frequency coverage without  leveling. On the internally leveled units, external leveling is
switching between RF drawers or manual band selection  accomplished by applying the leveling signal to the Model
within a drawer. The frequency range of 1 t0 12.4 GHzor2 ~ 610C Sweep Generator Main Frame. The 6200 Series
10 18.5 GHz is covered by only two units; coverage from  Plug-ins are compatible with both the 6108 and 610C
01-12.4 or 0.5-18.5 in just three mainframes.

WILTRON Sweep Generators produce outputs of high
power and exceptional spectral purity. Harmonics are
substantially reduced through the use of built-in filtering.
Spurious are typically 60 dB down. Residual FM is closely

Band switching and RF multiplexing to produce sequential
sweep is accomplished electronically within the individual
plug-in. The band switch point may be moved by means of
& a front panel adjustment should it fall on a frequency of
controlled, typically 0.0025% of band when swept and  jnirest. There are no gaps in the display as the band switch
0.0012% in the CW Mode. i Seas

point shows only as an intensity mark on the oscilloscope,
All models have front panel slope control which allows the  and has no effect on X-Y plotters

SEQUENTIALLY SWEPT
DUAL BAND R.F. PLUG-INS
COVERING 0.5 to 185 GHz

Plugin Output
Model Power and Leveling Frequency Accuracy®  Modulation Signal Purity 500 Price
Sequentially  Max. x.
Swept  Output  Level With Residual Internal  External
Frequency  (Ext.  Output  Variation 10% Line Frequency or  Leveling
Range Level  (Int. Level (int. Level At Voltage Pulling  AM (peak) Harmonics Output External Only.
(GHz)  Models  Models) Models) 25°C Change 3:1SWR  Depth  CWMode Spurious (NoteC) SWR L (Model-1)
@1y 0e 2p TN ORI aads e anie 02% 2048 7kHz  60dB  30dB 125 $2550  $2250
©7 %7 (+14dBm) (+130Bm) T z L 2
6215 lans e AR L AEML g 0wl o 02% 20 a8 10kHz  60d8 3008  1.35 $3350  $3000
040 (1adem) (+13dBm) O : 4 - ‘
e 5 mw
6219 20- 80 (+7dBm) <0408 2% .001%  .02% 208 15kHz 6008  30dB 150 $3950  $3650
gdBm  CNIET
6 mw 3 e
6223 40-124 (+7dBm) 20508 2%  .001% 02%  20d8  15kHz  60dB  30dB 180 $4300  $4000
gdem {CE
10 mw mw
5 X 4450
6220 79-185 (0T o 0BdB 2% 001% 0%  20d5  20kHz  60dB 308 20 $4950 S

*Frequency accuracy of .01% available on models 6211, 6215, 6219 by means of Option 1 Model 610C,
Crystal controlled harmonic markers at 1, 10, 50 and 100 MHz.

NOTES:

A. 20 mw (2 -4 GHz)

B. 10 mw (7.9~ 12.4 GHz)
C. Excluding 5% band edges.

See following pages for the specifications of the WILTRON sweep generator main frame (Model 610C) which houses
above plug-ins.




All Solid State Sweep Generators

100 kHz to Over 18 GHz

Accurate readout
High-resolution of RF Sweep.
side rle dial {up or down)

=
=

Buiin . Extornal leveling
with Xtal or of plugring
001-30GHz Power Meer) 100 kiHe-18GHz
(Oprion 24, 5, 0)
(Gption 1)

THE ONLY QUALITY MICROWAVE SWEEPER AVAILABLE WITH HARMONIC MARKER COMB

Besides being an all-solid-state sweeper with a wide range of plug-ins the WILTRON 610C is the only microwave sweeper
available with the highly-desirable feature of harmonic markers (optional). Further, these markers are provided in the
video output circuit rather than in the rf output to avoid introducing transient effects.
IMPORTANT FEATURES OF THE 610C INCLUDE:

Plug-ins to cover the 100 kHz to over 18 GHz range

Transistor and Gunn-effect fundamental oscillators in plug-ins

Internal leveling

Built-in RF detector to 3 GHz

Amplitude and intensity markers (in addition to optional harmonic markers)

BLOCK DIAGRAM OF MAIN FRAME MODEL 610C 100 KHz to 18.5 GHz R.F. PLUG-INS

Single Band Plug-ins

Frequency Coverage from 100 KHz to over 18 GHz
Wide Selection of Over 14 Units

All Solid State Construction

Two Year Oscillator Warranty

Unique Panel Slope Control

Built-in Isolation and Filtering

Dual Band Plug-ins

Frequency Coverage from 0.5 to 18.5 GHz
210 18.5 GHz in two units

10 12.4 GHz in two units

Highest Output Power

(Option!




EXCLUSIVE WILTRON FEATURES GIVE YOU PRECISE FREQUENCY INFORMATION,
CONVENIENT FREQUENCY MARKING, AND VERSATILE FM CAPABILITY

HOW TO USE WILTRON CRYSTAL MARKERS IN
SWEEP-FREQUENCY TESTING

Crystal marker combs are especially convenient in determining
the frequency of points of interest in sweep-frequency
displays. The WILTRON 610C system of built-in optional
frequency markers is a precise but inexpensive system that
provides a comb consisting of harmonics of 1, 10, 60 or 100
MHz, accurate within £0.01%. The markers are usable to at
least 8 GHz.

An important advantage of the WILTRON 610C marker
arrangement is that the harmonics are provided as a video
output signal (VERT. OUT terminal) rather than being
provided on the rf output signal itself (see diagram). Thus, the
markers can be viewed on an oscilloscope and are coincident in
time with the appropriate rf signal but are not a possible
source of disturbance to the external circuit being swept

EXPANDED SWEEP.
1.05 t0 1.053 GHz
with 1 MHz MARKERS

(50 MHz Markers from 2.5
10 3.0 GHz)

In high-resolution testing the frequency of a point of interest
can be quickly and easily measured to virtually the +0.01%
accuracy of the markers. Assume, for example, that a point at
500 MH? is to be measured. By merely setting the “AF"" sweep
control to 500 MHz so that the 500 MHz harmonic marker is
in the center of the oscilloscope display and so that the 499
and 501 MHz markers are also displayed, a high-resolution
display with virtually 0.01% frequency accuracy is obtained

The harmonic markers are also useful in measuring frequency
shifts or "FM" effects. Here it is only necessary to count the
number of markers that pass a given point on the scope
display. You thus obtain the amount of frequency change
which has occurred from the external process being
investigated without need for an expensive frequency counter.

USE THE EXCLUSIVE WILTRON INTENSITY MARKER
WHERE ATTENUATION OR AGC ARE PRESENT

An intensity mark is extremely useful since it does not change
the shape of the output waveform. WILTRON offers the only
sweeper with a built-in Intensity Marking system which can be
used with any oscilloscope and does not require Z' axis
modulation of the scope.

TYPICAL MARKER PRESENTATION
with Variable Marker Pip
(Alternatively Intensity Brightening)

The WILTRON exclusive intensity dot is especially useful for
indicators where attenuation or AGC is encountered in the RF
path and z-axis modulation is not feasible. Since the dot is
generated by merely stopping the sweep briefly and allowing
the CRT brightness to build up, it operates independently of
all external devices.

To examine an area of interest in detail you merely switch to
“AF” sweep mode and the area around the marker is
immediately displayed. The width of the “AF" presentation is
independently adjustable and calibrated in % of the band of
the plug-in.

TAKE YOUR CHOICE OF TWO FLEXIBLE

To offer you wide flexibility in marker selection, WILTRON
has two optional marker arrangements (options 1 and 3).

Typical multi-option plate incorporating Option 1.

Option 1 provides harmonic markers at spacings of 1, 10, 50,
and 100 MHz. Both the amplitude and width of these markers
is adjustable, as indicated in the illustration. Marker accuracy
is +0.01%

Note, too, on the next page how the various possible options
may be combined for optimum grouping.

MARKER OPTIONS

sow
vew

Typical multi-option plate incorporating Option 3.
Option 3 consists of a choice of up to 6 crystal frequency mark-
ers at separate frequencies of your choice. These markers may
be at frequencies of up to 100 MHz at an accuracy of £0.01%.

Note on the next page that it is even possible to choose both
option 1 and option 3 in the same instrument to obtain a total
of 10 different marker frequencies.

Options 1 and 3 are unrelated to and independent of the other
markers (intensity, rf and video pips) that are standard in the
Model 610C Sweep Generator. Thus, whether or not you
choose harmonic markers, you still have these three markers
which are positioned by the VAR FREQ MRKER control toa
nominal +1% accuracy.

See option details on next page.
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Model 610C Sweep Generator Main Frame Specifications
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Industry’s Most Complete Coverage
of All Solid State Sweep Generator Plug-Ins
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100 kHz to Over 18 GHz

(See page 3 for dual band plug-ins)
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Block Diagram of Typical Plug-In (Model 6110C 1-2 GHz)




Precision Reflectometer Set

NEW REFLECTION MEASURING STANDARD

6048 squivalent directivity.

The new Model 80 makes all other SWR messurement
methads obsolete for smooth spectr.

Up to 20 dB accuracy improvement over slotte fines.

IMPORTANT FEATURES

© 20 12.4GHz swepr frequency range. © Allows measurement of 5048 retum loss with SmW.
® Messure 010 5048 return 105 accurstely. Seee

‘o Suitablefor Lab, Metroloay and Production. o Wessures directivity of couplers and hybrids 1o new
 Connectors APC-7, N Male, N Fermale. it

STSMA Comasters. smsimioyied pnly by APCTSA 5.2 Aciesey I hec en'y by precteon sl N Elersss

adapior @ No computar o other compensation necessry.




GENERAL DESCRIPTION
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SYSTEM SPECIFICATIONS

FREQUENCY RANGE: 2 t0 12.4GH:.
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P PHYSICAL DESCRIPTION: Mossuring slamonts mouriec
in atractive wood carrying cas, 6 s net waight 10 s
Return Loss Error vi. Unknown Retum Loss in dB shigping weight.
a0

Comparing stndord Refctomete with ol

PRIGE: $245. .05, Flo o CA
Further desrption on next 2 pes




i precision efectometar operaes i o modes,  with froauency sweep. The ovrag rpremats the 1
The fi Vumﬂs,m»/mu g Using narrral iy sripped of both diecthity and
grade brdge. performanc known impedancs 15 port matoh etor

REFLECTION MEASUREMENT COMPARING A STAN:

DARD REFLECTOMETER AND A MODEL 80 IN THE In o standard reflactometer the direetivity error intrs
ERROR AVERAGING MODE vith th reflecton 1o cause an er
dependent on th ratio of ths size of 1
I the sbove scope owave component of  size of the iectivity error, Typical
moderate SWF 'mwwWaH‘Jv d reflctometer  up to S4B uncertainty in 3008 rotur
7 th Hose 8 g e oy oeesing o Notothe  Using eror averaging the ref
el v ameter  dirsctivity srror through the prec
valoe i the e oreter  requlr ripgle. pattern. The amplitude of tha rigple is 3
Would indicate the devie o anifestation of e, directiity and the averase of the
e it (v Ot A0 crmpard 3 G5 Pppiar et et

ERROR AVERAGING A LARGE REFLECTION

eflectometer s a test
The dbove photo displays error aversging of an un

oS 248 ripple when interact

T ey Pl rfcsomutar
ace. Mo sinty of e

s - soly, an

‘ can e in eror up 10 208,

i e ek :




The scond mode s the bride dieciviy 103wl The mehod i i 1o casurement of smoath
5 han. the return 1o 10 be measured. Then the swept  rflection ‘,mr‘mummmu«:m
eepone oloys sl SWR U st 3 10-1 improvarment on t due 0 st
nd b peak.to-peac rippe, the Figh rotum

el ey b cokltd 4 e s

T L iy o approxinatl
B0GB in procion 7 coax up 10 12.4

offat sgnal evel, low SWRs are measured ot a higher

Fiawe3

SCOPE PHOTO OF DATA USED TO MEASURE SMALL tion of up o 3048 is acieve
'REFLECTIONS USING THE MAGNIFIED SWEPT SWA

To mako hi messsemant the brdhs termination vas
xchangad for o 2008 retun oss mismatch o offe. The

The_return loss of o 388 termination, for example, 5 offset s  large relecton value compared to the messured
o T Mook gt n s ods rnts oo

18 ten e o vte rd e

R L it LEE b Y 610C Swesp Generator, WILTRON Model 610C ... Page 4.
7mm L with it 2 5 1 Plug I 1-4GHz, WILTRON Model 6215 Page 3
Nodsls 8021 w{muw Plug-In 4-12.4GHz \mv ‘n\ m el 6223 Page 3
M" o el o Conprabain wetnical i tied A Prc

s .w,;,, S b it el i i

c me\m(h'~wncwwhaJhpph w2 S Ao 97
Corearen e Gt (i comtdl 8094




How to Form Wide-Band SWR/Return Loss Measuring

AN UNUSUAL DEVICE

THE AUTOTESTER

enginers, when the e ocours for_ messuring

ot lnes or refectometers. nd. retum
Toss can bo. mesured even festor, ovr wider frequency
Ty, ot lower cost, and wit iperir sccuracy by U

An unusual
ot i e broydhand umurat dcs ducriedon
ot oa g s i Ao
Eqontialy o rasistive bridge that provdes a signal propor
ol o it f e reacion coofcint of &
masaured ad, i e

o
s Gutetanding advantages For Gxample, one such Auto-
st conare 3 very i nof rom 10MHz 10
Gt et 1t s 8 amall, gt doe hat i chasper by fo

otestor peciormance s

D
1 e cteroter e dcuseod t tho

TE e e sveper wmnmz o fom s

vidoand mesuring sysom s

a4 indicaed, e n be

o Sty sing ol By o rosabond

SR and wansmison

Such s bridge, doveloped by Witron Company. i shown in
rosdband device that

he photograph. It is an untuned
Covits 8 s from 10 Wiz 0 4 GHz, llowing swooo-
requency SWRreturn oss measurements owr sy par

i by

‘SWEPT SWR AND TRANSMISSION TESTING
SHEPT FREQUENCY PASE, AUPLITUDE

ID INPEDANCE TESTI
pagtar oo, o e
on G or_ pulsad signals 8GH, e

of WILTRON'S 311 Aesolers

The WILTRON Network Anslvzer Systam provides the
5 many systoms equitemens or the messrement
i microwave sgnls. Transmisson or reflecion
e selected by turning 4 front panel switch. Ph
ampltude and impedancs i avaible n XY or Por Dis
By iortan, hosystn can CWor puled
RF Signal. Both the est nd eference oy bo
putsd or Cnaml may fomain CW whla he

S your sstons evemans and sk o suciatis.
data and o

REQUENCY PHASE AND IMPEDANCE
TESTING 2 Mz t0 18 GHe

SwePT Fi

DIRECT-AEADING CALIBRATED MEASUREMENTS

T b ot of o ride pemrs i Fig. 1. In

& propories 1o m- veﬂecdm —
port, s allowing calbrated

o sy i o by adisiog

Fig. 1. Gusic aicuit of W bridge and sweaper in




Systems with the WILTRON

1 sig o tenatr 1 xend e calbain, s

ot S i e o o ls SUR v G
oo, s N vl momoras f ow
SR e ot 1 g of o
i e vl of 1066, 12 5,
i e s coape 5 i
3020 15,10, 000 0
| )

Fig. 2. Typica directhity of a group.of Wiron 63N
bridges.

DIRECTIVITY.

performanc of the bridge can be related

Sweeper and "Autotester”

Fig. 3. Typical accuracty of messurements with Wiltron
631/ SWR bridhe.

fonal leve 5t when
matched load. The Witron 63N bridge directivity (Fi,
2) s rated at or below 4.0 GHz. This corte

10 a sotted line residusl SWR of 1.02. Anath

IF band achicves  ated 50 dB dirctiviy.

ACCURACY
Measurement accuracy with the bridg is ysified by the
o egion of, sy,

ity is only about 103

certainy s only sbout 1.1

Fted sezuracy is 0,01 £ 8% p.p being the load reflection

conticent,

Other interesting measurements that are possible vt t

brides e SHR messrents ot low s ol
o level amplifir

" roi of e st ¢ doaon 10 g suh 3 h it microwmue low.
s plstic ovsays st furnhd 5o 9 scmsony o 0l sse e leses of 3048, 2045, 1308, 1008,
charge it sach SWR Autotester or brdge. The six ower. 0B, Gradicule size 1s 41n. x or size availablo
Tovs ncode g compost Gveriy a (g pls scaleswih s Tekironic 7000 s oclacope, Pic pr g
SWR Timit of 1066, 1.22, 158, 193 cortesponding 1000

710 SERIES LOW.COST DIRECTIONAL DETECTOR

negative output polrity

50-0hm type N connectors

m 1 Mz t0 2 GH. Flat within £0.2 08, 10t 1220 MHz, within

nsertion loss, 2 dB; diectiviy orester than 20.dB; couping
Maximum SWR, 1.4, One watt max: 100pF 3




SWR Autotesters
A WILTON SR AUTOTESTER s o compely
vating a bricge and
i referenca tormina
ton and the mting RF connector for your pat un

st It provides greater convnionco and accuracy and

63 SERIES
Highast peformance SWR
bettr than 43 0B, A«

be furthar optinized for
recsion stales soelconnectorsconform o
I il tminaion nd bt
g

Avoresir Diciy il
5. Con

in negatve

JRACY:0.01 & 6% p whae i the reflection coef-
e
INPUT CONNECTOR: Type N Ferle, Sainess St

INSERTION LOSS: .8 nom sl {from input 0 et port)
MAXIMUM POWER INPUT: 112 it
WEIGHT: 12 Ounces

DIMENSIONS: 2:5/8" « 2" x 718" xcuging connectors

WILTRON'S sccuracy specification includes the effect of
the builtin precison temination.

DELIVERY: $TOCK 70 TWo WEEKS.

lower overll cost than any competing system such 2 3
rfloctometer, sottaa lne o  lesr type bridy
Output 1 drect reading. in

calbrated mismatches or terminations.

10 4000 e

RON Soary Genrtars ;

d&’/’
s i ,,L;;‘} 1

TP
cwon | eoa. | imp
Sorien | sime | |oees
Sy

o el A o e et

inigersie SN aotser nclus bullin s

s whare s he tetction cosficent

MAXIMUM POWER INPUT: 112 Wate
WEIGHT: 6 Ounces
DIMENSIONS: 2.1/ x 1-3/8"x 1-V" bl connactors

Ty Wl impadance Standat Tarminetin
75 cnm, 1.02 max. W 340,00

Uso Reply Card (pogo 31) 10 obtain your free
mpeohensie 8 page Technical Fevie titkd

“Prosnt.Day Simplicty

SWR Moasurements”.

Tows
¢
WILTRON S Genartors
Free i

Tetpon [ fame |2 ot
Comeotor | intue_| o |ty 48 | e
Tyven s | 101000 | 50 | %0 | 0]
Typen Femie | 101000 | 50 | 20 | s1eo]
e [ 100 | 80 | a0 | 150
BcFumas [ 101000 | 80 | a0 | 150
tan - |10100 | % | 0 | ol
hcFune 101000 | %0 | 0 | w0l
Tusanwle | 101000 | 75 | 20| s16s!
Tynan Famse | 101000 | 75 | d0 | sies!
e 101000 | 75 | d0 | stesi
Bncramse (107000 | 75 | %0 | sien
™Cume (101000 | 75 | 20 | sieol
NG Famse {01000 | 75 | 30 | steol
Fremas [ 101000 | 78 | a0 | svs)
ULTRGNS ey it e on ot sert o
rer e e ol

e o e SR




DELWERY. $T0CK T0 TWO WEEKS

proviing the .. output fo amplification pror o cet-
SWR Brdges . Since both the pnase and amplite o the refectad
T WILTRON SUR DIRECTIONAL SRIDGES r pro il rwrd 1 . . e s can
cision hiah dectvity tet ich oo Gl Tor  a b sk accurst s comperion systems. Recom
SR i et o ot Thy oo a . manded. oo fo s SY bidys to WILTAONS

Hlodsl 501 Logaithmic Mote (0 e 181 WILTRON
oupes (s poges 4 10 O | an Dotactors (s page 19].

INPUT AND OUTPUT CONNEC—

TOR: BC Femsle

INSERTION LOSS: 35 65 nom-

il rom ot 1 s por
AIUUMPONER INPUT: : it

WEIGHT:

omENsions S x 1308 x
5" xcluing comnetrs

Farmanisd Acaman: Wiron

Wiy 71860 Doacor or 1873

for 75 ohm sysem.

66 SERIES IF Bridge has highest irctiviy, messures SWH to 1001
INPUT AND OUTPUT CONNEC—
some TOR: Vestern Elctrc. 509A or

s7A
INSERTION LOSS: 6.5 d& rom

50 SERIES SIWR ridoe wi fargest bnd wigth,

w [ @
© | w
» | o
el mmmnm 25/&” 2 x 78
® | excluding conr
“Opton 11658 sretiy 03 550 s ensary: Wilron

<TGt 2 ot cectr ks Mode 730r 74 Seres . F. Detctor.
o Temel s 5 e Tonde SHA

564 and 65 SERIES SR Bride dotactor or nevwork anlyzer
el

Teror INPUT AND OUTPUT CONNEC—
Commtar
Frscon
Sies | out | ovees.
voss | S| 2o [y | prce
wcm | caow | so | s | swe
| arcr | o | 3 | e

oo 1. 208 dectity 30 75

hng onmctor
T osmesaen oo Ao wivon
iy Mo 70080 A . Do
o 1200 g o575
R i e e 4 0 124 G At woosn St G oot it S 0
et Bt




WILTRON 501 Logarithmic Level Meter

= Accurte low levl RF measurements to 40 dBim rovidesan extramaly powerfl messurement too. Return
= Direct meter readout on a ineor 4B scale o meatrns o 0.5 i the s e 0
= Calbrated offeet 12,6t e posie.

SPECIFICATIONS
FREQUENCY RANGE: Limited only by the RF dotctor

The WILTRON Model 501 Logarithric Lovel Neter con-
ot o connctn . (e peplr WILTRON TaNG0 s

incicaion of AF powsr calbrated i dB per diison. Two

e front 3 124 GHa)
s et o o s FLATNESS:Dearinadby (e R ot
5 T et i an a0 i ere. OYNAMIC RANGE: ~£ 10120 0B sgpid 10 exterrl

it range. I addiion,  calbrated offset control provides

more than 490 6B offset range. OURAGY: 203 8 1

et i provicd or CW messrtments o 10 op et ot vy s o 90 0
Zﬁil’,;ﬂd:m" m.:‘w;jf:vm Tt 05 DT SENSITIVITIES: 10.5.2,1 o1 0548 o e
iy R o L AT
Tk e Pl s S When using an oscloscope with 1 it par awm
T Lot Mot i an o acamr o um with vl iy G bvomes 10,5, 2
VILTRON's compets I of SWA bridaes
e WILTON s s o0 vy sy e PAYSIGAL nEschwrloN Dersons 17" wie x5%°
Quency bandof interest. The iodl 501 when coupledwith i x 12 aweit 5
o WILTHON Mol 80 50 o 10 e 13 PRIGE: 501 seo5

WILTRON S501A Logarithmic Meter
For SR Messurements of  FREQUENCY RANGE: Wilhou neral FF amplfication,

very smal rafectsd AF sig 0 Mtz 75 ohr)
. (down 10 -80 dB) e SENSITIVITY: +20 1080 dm (interal A ampiiication)

ocel S01A i oot I ampifcaton)
udos ll the video fetuss 4B ACCURACY: 203 1% o1 5 recciut i
of the 5O but inclodes 3 amptiction, Wih intemal AF smpfctionadd o
BT 0 R s i o sprosnay 03 6 70 9o 000
and dooctr perati from 1 st 0.
S 10 600 s DISPLAVED SENSHTIVITES: 10,5, 1 or 05 c s
= Complte RF mssuremant ysam inone pack st diviion
© Diectiow v AF ..,u..l.ms.m%’?m:' D GUTPUT: 5 ohms o s surcsimpscdanc dfering
= 50 dom minimom o o orDipaya St
T e PHYSICAL DESCRIPTION: Dinensios: 17° vide x 5
= Fiates: i Ao v i 12" doop. Net wight 12 1.
otndn et soldimmmu:  PRICE: S01A SOchm $190000
Gotaren  iaamwsowns  08de 100 M 501,750 210000




ELIVERY. STOCK T TWO WEEKS

R F Detectors and

i D

g s
wmm(m offrs he sy’ ot etrse o of ., dmtrs. ol r s o el st

it varety of connectors, impadancs, OuIDUL polaities, frequency ranges and prces. I the specil purpose ctegory
WILTRON i a uniove “Fullve” Beteco and 'ty Linor Sutocor. Gansrl cseipton fram 1 belaw sector
cnant negatv

71 SERIES — WILTRON's posulr ganral purpose detecior ffes uniaue lov
feency prtomince dow 100 e and up 03 GHe it s
it mpaionc o br 5 o 78 s with negatne output
oot e Hiodel 71 850 & WILTRONs mos GOBU Geectr i s .
s ety vt i he Mol G153

SERIES Gorarl Purpom. g0 1 ey com 10 ¢ HTyen
N input connector, low SR typically 1

4 SERIES ~ WILTHON' st oty rd et sy e oo, s
matched nput and sheped polyiron for careful frequency compersaton. Bater
e e e

76 SERIES By mas o o cuomer sl dc i st b

poroimaty 100 A of o s cuent 10K s reknce.
Positve current for negative derec

T SERIES — i 076 SERIS e st o ot et
100 pesk s iffarent connector 1

78 SERIES — Lowest cost o the Qulity WILTRON Derectors. Has somaiat
for easo of
lew compensation which i ncude on e 71, 73 ond 74 SERIES.

SERIES — Feningsoroxinatl doul e wolae ot o e
vty e 1 Bt i a0 e hlvs o s L. vk, T
e St ok detacr e T poerse eisior ey
be sfected by ALF. dstorton which may fesul n non symmetrica poitve and

SEEr=Rir| | P




Line Stretcher...60cm, dc to 18GHz

ﬁ

Model 3114 s ideal for use <. precision phase shifter
e e e e
of millimeters and since it has controlled 50 ohm impedance
and low SWR.

This fine stretcher is especialy usful as a refere

finmsincn i acdion 1o chaning the phassof an ot 50
nal it alo varies 3 total electrical path length, This means
ride it can ba used 1o match the lectical
devico under test as well a5 provide a vernier

This calibrated ine stretcher isuseful . precison reforence.
for calibrating phase metrs or for introducing a messured
Toe length charge 1t syt

I impedance plotiing bridees the Modsl 3114 can bo usad
0 vary the plans of reference of the Smith Chart.

The Model
WILTRON's exaciing phaseresolvers,
obtainad by a unigue contacting plunger which does not
employ the usual spring ingers.

“The round plane is stopped 5o hat,oven though th lino s
eing stretched, a constant 50 ohms is always maintained.
A disectic is amployed throughout

=3

&0
quer T4 8z o o)
Ry o Graion 0.2 mm foquivalent to

a1 1 GH?)
(Greater procision with Option 02 Dial Indicator, so0
below]

SPECIFICATIONS
Tor

(BT

14 deto 124Gz
50 ohms, constant impadance with
lino lengih variation

<35dB VSWR <1 6
10 wntts e

I
Imput Impedance

Insertion Loss

Power Handling
Input and Output Connectors N Fermale
Physica Description Sripping Weight: 30 s,

Dimensons: 19" widex " i x 12
Prico Standard unit tested 10 12.4 GH.

OPTION 01 - Addodvsing 018 Gl
e
opTION 02 ot o dil o or e
precision (04 mm) in setting length variations.
mounting adiustable 1o cover any 10 cm portion of 60 crm
. E




Programmable Attenuator

WILTRONsorogrammablatinutosproide prcs BF
attenustion in response to anelecrial control signal. This

ot rspones me makes ham i for um in st
and computor mucum tost st can aiso bo
e e A

Corate Gractly from contact coure

e sttanuators provide rugged operation sinco thoy.
base &

contacts aro used for long I, and the entire housing s
Shieided ta ansurs minimum RF lakage.
“The two basic modls are as shown in the chart below, A
milltarized vrsion mesting military environmantal pocs s
a0 aviltie.

SPECIFICATIONS

MODEL 655 MODEL 656
ATTENUATION RANGE 1258 1.0 08 seps. 125,681 0.1 4B steps.
FREQUENCY RANGE de to 1250 M 410500 Mz,
IMPEDANCE , 50 OHM Less than 1.4 SUR Less than 1,25 SR
ATTENUATOR

cloments: 1,2,4,8, 10,20, 40 slements: 0.1,02,04,08, 1,

or 80 dB 0 achiowe any. 2.4,8,10,20, 40 o 80 68 0

attenuation to 125 dB n achious axteruation 1o 126 4B

in 0.1 dB i
0.1 dB steps = 00545 +0,02 68/.168
ACCURACY* 1,048 steos: 048 +0.025 dBldB 0248+ 002 dB/c
4B scps X

Less than 2508 Loss han 1608

ncreases 0,18 dB per 100 Mz increasss 0.2 B per 100 MHz
DIMENSIONS 267x 2 267x8°x35"
WEIGHT 45pounds. 6 pounds.
CONNECTORS. OSH for RF, Cannon TNC for R, Cannon

DAM 15 P for programming. DAM 15 Pfor programming.
PRICE

Factory Quote

THE FOLLOWING SPECIFICATIONS APPLY TO BOTH MODELS.

ESPONSE TIME: The fota time required to any desited i imite 0100 volt peak input voltae.
attenuation s s than 40 millseconds. = oo st e e ]
EMPERATURE STABILITY:  Changes less than + 001 the input pins and escn of the atenuators f actuated by
a8 per “Cover 010 65°C. {aturning it in  comrmon neqative. (The 40 snd 80 4B
LONG TERM STABILITY: After  wermup period of 10 s cannot be used simultansocsly.)

minutes, the atienuator operates wiihin spacifd porfor-  POWER SUPPLY REQUIREMENTS: 428 volt nomiral,
e eironensfor o i of 1200 hwrsconin 120 pr atnuain sement ot oom poratr: ha
Gousy and without adjustmer lement. draws double current, - Attenuator wil
PR RATING: 075 it 0 450°C. Thepek power opr o 26 1030 vl




Industry’s Best Selection of
Audio-Video Phase Meters

HILTRON i g o of s o
phisn metrs, offering the best aailable commer
e O e e
and ith gl lvels fom 1y 0 400 vols. Insrumans
reusbe 10 5 MHa!

WILTRON RANGE OF AUDIO.VIDEQ PHASE METERS.

O o
Py Rttt
voan "R Soprtoied AL [T e
0 10Me.2Ue SileEries Mot 1 V- 001 § 885
1 10 20 Sy Mo V- 40 1000
e
w2 oate et e 1v-ay s
sooxrie o Bt
M S Bl '“
TaBLE

Principle of Opsration of WILTRON Phase Meters

OVERALL ACCURACY OF WILTRON PHASE METERS.
¢t com accuracy s Phase output accuracy + phas
matitying factor

2810 change e 1o ampltude change] x
s 10 racuency changel + (accuracy of 0 180° switch if
operate) + fphae readout accuracy).

Phase Output Accuracy

e s o e hae g conule e
accuracy of tho phase detector = 0.05 + (8/180 x 0.25)

e o it s 1om 0 102 160, wher s
Forvampl f g 4 on
messure s 10° he maximum error s

Accursey of 0 — 180" contral =+ (0.1 + 03| where F is
he 1t fequency in MHz, .., a1 100 kHe, accuracy of the
0180 control fr th csply range switch of Mode 355)
152 0,13 darees st nominal input lovels it low distrtion
sigrals,

A
& ltnco 1 3 st il sl T oy e e
e

il betwcen tho input and output of an amplifier,
e e or "o c. Sunls fron o Tansdonrs tor
mechiical impedance measureman

Block Digram Models 350 0 355

Figuro 1

“The refrence and test channel smplifors oo dntical with

Ui s oot 1t phaedeecor The

iy o il et of g e ol 255
readout scau % 0.1%. The mater readout
Nos 350, uriqus meter offet crcult
om0t 2 170" n 0 e 2 vy o e
1 the mst snitive mete fange {4 5° fll

o
‘Aocuraey of metar = & 2% of ronge (rones e 5,10, 18
50, 1003nd 1607

Offet acsuracy = 0.5% of th off.
Oural metar radut sceuracy ~ g ey + ot

Range of Phase Messuroments
o s of o EnorSocor g, it down i

10 v th certor vnen 1 P Detctor
Gt is v oot b i oves

it 2t Crosig Deetors. T codiin cecur o wien
phice angls near 5 of the phase detectr
s s B

en he o comes o, e 0 16" avich sk

ha th phase

otal range of phase mesuement is deermined by
e Zero

s datector i working e 100",

T e i (0145 of e i ks o
cr

perating he 0 180" swite perits messurements of s

frecion of the gt e baten isemive m.g o

Is. The prasa
v e oo T 1 oo 4 &
portionsl o e phaso angl betwoan the two chanrels.

150”50
over th fll 360 can reagly e mace 10 over 2 MH.

o WICTRON s Rewen ot 3o




Typil 2eo Change in Deyes Dus o Sign Levl s Phe Messrrens it Diorted Te Sl
Frequency Voriston for Models 350, 351, an

Fig. 2. Smail phase witn change
st i fone sl e of 50 srs et
cors. Remaining channel aperated from 30 mV sinal.

Fia. 3. Typical froquercy effect in phase meter is Figuros
Coaciatle Wan peieliZan Conel fom eqn. 11,1 1° acsuracy s desired the 2nd harmonic

Setup for Bridged Impedance Measurements ditgrion of the st et should e ek than 2%, For
wrscy

distortian should be les than 0.2%

Winera the signal leels on each channel are similar, this
urce of rror can b remoued by the following method 35

o s of the Doin Uner et by th
the phise reading A, Transpose the

o €1 e €2 caels’ Now the now
D eaing B, The tre phess angle T = A+

!
i3 A Cancellng Effectof Distored Tet Sigals

i 4. Mo input inpednce of the WILTAON Phse

G Mo P AR IS

Setup for OFf Ground Measurements

Figura 7

— Outline Drawing o Wiltron Phase Metars

Fig. 6. The differontil input circuts of the WILTRON

Modls 351, 352, and 355 Phase Maters permit offground.
a5 hown
11 the i ven order armonic disrtion o the wavforms
applied 1o this type of ‘1o crosing’ phasomoror, the
Teaings can b i aror by 1 toown amount. (Uness
e e
Feet and sde handls are removable for rack mounting.
Errorin phase reoding = 70 x 57" il ‘Rack Mounting Adapters available at no extracharge.
Figure s

Vihere © = harmonic distorion in percent




Phase Meter 10 Hz to

2 MHz

“This general purpose phase meter makes sccu
et from 10 H 2 M with 1 v sensiaty,

S provide high nput impedance and wide mecsurament.

o

i s i

- mm. it i une s s

or phase of
= S o e s sna s s s et

ol oluton of 01"
T

s,
i ima with sutomsti valus readout of

. m~ swith for resor accurey in messuring around

PECIFICATIONS:
COVERAGE:

101 12 iz vith tle

accuracy applies afe stan.
Gardzation with ngt levesof S0m\ s on thelow or
s o the igh inputrang. Frequency and signal vel f-
facts are shown on pages 22 and 23, alo the effct of
wneform dstorion.

METERREADOUT ACGURACY: i <5 10
1,50, = 100", 160", 2%l sl
T St oot ol e

e, This

10° tha meter securacy oror need
e
WETER OFFSET. 0 1o £ 170° in 10" incrments.

Acouracy = £ 0.5% o the ofset

um(('nf',i'_":.ﬂ:;m

s w__‘u -
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Differential Input Phase Meter
10 Hz to 2 MHz
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Low Frequency Differential Input

Phase Meter 0.5Hz to 500kHz

LR
“5“‘
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Digital Phase Meter
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Telephone Test Equipment
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WARRANTY
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Al products are warranted against defects in materials and workmanship
for one year from the date of shipment except sweep generator oscillators,
which have a two-year warranty period. Our obligation covers repairing or

replacing products which prove to be defective during the warranty
period and which shall be returned with transportation charges prepaid to
WILTRON. Obligation is limited to the original purchaser. We are not
liable for consequential damages.
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READ THE “WILTRON TECHNICAL REVIEW"

“The Wiltron Technical Review is published quarterly s a service to those interested in
elect and brings you from the WILTRON
dwdﬂvmem laboratory.

To receive your complementary subscription, contact your local WILTRON represen-
tative, or send in the return card on page 31.




About WILTRON

WILTRON's products have alweys been known for thei
technical inteority, with Continued leadership In this area

irom the thre fourdars i the oto below. Readin 1o
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VL TRON = o facfy.

WILTRON's products are wel received the wiorld ov
They are designed 1o be univerally compatible wi
it e ol oy o ion's eport pertomanes merisUS, Dgartentof
vfons I thrcout LTHON curarly el o Commere £ dwar, prsted 0t conpany s rsnt
Castomars 11 irty-seven cffrent couniries and in December 1970.

e o & AWARD o s anceenca i Sxportig:

Portion of Wiltron's modern production and quality
Witron's three founders end technical eadershio assurance facilitis.




Rental

AL ILTRON insiruments roovalale o short e or gt rntal wih 0% il gy mans sl ovard
purchase. Rental ates are 8% of instrument cost per

Special Ordering Information

SPECIAL PAINT COLORS

Insteument front paneis can be painted with standard gloss or semi.aloss finshes in special colors. An additional charge of
0 por pael will apply if paintis supplied by the customer, Charges when WILTRON supplics the paint willbe $25.00.
plus any special "batch” paint preparation costs.

RACK MOUNTING ADAPTERS
1#specifid on your original urchase order,
rack maunting "ears” are available at no charge 10 adapt bench-type models for rack mounting
This applies 10 Models 350, 351, 352, 355, 501 A, 610C and 9271

PLACING PURCHASE ORDERS
Vo may place your orde through your representativs lsted on following pages,
or diretly with WILTRON on 930 East Meadow Drive, Pala Alto, California
Tol(415)3217428  TWX9103731156  Cable: WILTRON PLA 9103731156

CATALOG PRICES

Al prices are. F.0.8. Pala Alto, California and are subject to change without notice.

I am interested in WILTRON Model(s)
1 would like a no obli i
My application i
Please send me: (] Integrated Transmission Messurement System data sheet
Dedicated Transmission Measurement System data sheet

Model 9041 Transmission Level and Return Loss Test Set data sheet

Technical Review: Present Day Simplicity in Broad Band SWR Measurements

Technical Review: Simple and Accurate Swept Measurement of Return Loss To 60 dB
Technical Review: An Audio-Video Phase Meter with High Sensitiity and High Accuracy
Technical Reviey rolling in Long Distance

Tochnical Review: Simplify Central Office Trunk Measurements by 300%

Put me on the Technical Review Mailing List for future issues

oooooooo
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