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Where Used

The MAGNETIC model 410 Signal Generator
is designed for use in radar stations as
well as in microwave laboratories.

It is an excellent tool for testing the overall
performance of radar receivers by introduc-
ing an artificial echo in the antenna trans-
mission line. A real target at an arbitrary
distance can be simulated. The echo can
bz moved to cover the range 300—45.000
meters (up to 90.000 meters upon requst).
Other applications for model 410 Signal
Generator are:

Testing microwave components such as
antennas, attenuators, swept gain circuits,
travelling wave tube amplifiers. Measure-
ment of bandwidth, attenuation, alignment,
image rejection, receiver sensitivity, power
gain and VSWR.

Features

— Direct reading frequency control
— Direct reading output control

— Simple operation

— High stability, high accuracy

— Sturdy and compact design

— Made to stand mil. tests

Description

Electrical

Mode! 410 Signal Generator combines high
accuracy, versatility and simplicity of ope-
ration in one compact unit.

The RF section consists of a reflex klystron
oscillator tube and an accurately calibrated
attenuator.

The signal frequency is set and read directly
on a large tuning dial. The reflector voltage
is tracked automatically and no adjustment
is necessary.

The oscillator output is monitored by a tem-
perature compensated thermistor bridge and
indicated on a meter. RF output is set and
read directly. Model 410 offers pulse and
square wave modulation and can be trigger-
ed internally or externally. The internal pulse
repetition frequency is continuously variable
from 250 to 2500 Hz and the pulse width
is continuously variable from 0.25 to 10 ps.
Two puise signals are avaifabie on the front
panel, one simultaneous with the RF pulse
and one variable 3 to 300 us in advance of
RF puise.

Mechanical
The MAGNETIC model 410 Signal Genera-

tor is a compact unit with a standard 19"
panel, 7" high and 125" behind the
panel. It is extremely sturdily built using
the best components.

The instrument can be delivered in a rack-
mount version or mounted in a cabinet.

Specifications

MODEL S410 A

Frequency Range: 2000—4000 MHz
Frequency Accuracy: 1 9%,

Power OQutput: 0 to —100 dBm into 50 (2
Calibrated Output Range

—10 to —100 dBm into 50 Q

Output Accuracy: £ 2 dB

Impedance: output calibrated for 50  load
Internal Pulse Modulation

Repetition Frequency: 250—2500 Hz.

Pulse Width: 0.5—10 us

Trigger Output 1

simultaneous with RF pulse, positive
Trigger Output 2

3 to 300 us in advance of RF pulse, positive
External Trigger signal

positive or negative pulse 5—50 V, 50—
4000 Hz, rise-time 0.1 us

Delay

the RF pulse can be delayed 3—300 us
(600 s upon request) in relation to exiernal
or undelayed internal trigger pulse

Internal Square Wave Modulation
250—2500 Hz

Power Requirements

115/220/230 V, 50/60 Hz, 150 W

Weight: approx. 17 kilograms (rack mount)

MODEL X410 B (same as S410 A except:)

Frequency Range: 8500—9600 MHz

Power Output: { 10 to —90 dBm into 50 £
Calibrated Output Range

0 to —90 dBm into 50

Pulse Width: 0.25 to 10 us

MODEL C410 A (same as S410 A except:)

Frequency Range: 3800—7600 or 4000—
8000 MHz

Power Output: +10 to —100 dBm into 50 ©
Calibrated Output Range

—10 to —100 dBm into 50 Q

Pulse Width: 0.5 to 10 us

MODEL L410 A (same as S410 A except:)
Frequency Range: 850—2100 MHz

Power Qutput: —3 to —100 dBm into 50 @
Calibrated Output Range

—10 to -——100 dBm into 50 &

Pulse Width: 0.5t0 10 us

Trigger Output: 3 to 300 us (600 us on re-
quest)




Where Used

Model 350 is a necessary tool for checking
the surroundings of modern high power
radars to make certain that the maximum
permissible power density is not exceeded.
Such radars are Early Warning and Sur-
veillance Radars, Air Traffic Control Radars,
and Airborne Fire Control Radars.

It is also very useful in radar laboratories
for service and maintenance work. Other
important applications are checking leakage
from microwave cooking equipment and
side lobes from high power scattering
transmitters.

Features

— Simple operation. Press button and read
power!

— Easy to read, no correction factors

— lIntegrates ali incident power regardless
of polarization

15 em J

2 15 em

15 cm

— Portable. Battery permits approximately
10000 measurements
— Two measuring ranges

Description

This instrument is intended for the protec-
tion of personnel against dangerous micro-
wave radiation. It measures completely
automatically and without complicating cor-
rection factors the total microwave radia-
tion incident upon it within the frequency
range 1000 through 10000 MHz. It is extrem-
ely simple to operate and can be used by
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personnel without any knowledge of micro-
wave technique.

Although the biological effects of micro-
wave radiation are not known in detail
authorities in most countries have stated a
microwave density of 10 mW/cm? as the
permissible upper limit for temporary ex-
posure and 1.0 mW/cm? for continuous ex-
posure. Model 350 therefore has two meas-
uring ranges with a midscale reading of 10
mW/cm? and 2 mW/cm? respectively, which
appears to be the best possible compromise
between measuring accuracy and simplicity
of operation,

Model 350 is carried in a wooden box cap-
able of withstanding rough handling during
field use. A special pocket-size case for
external batteries is also placed in the box.

Specifications

Frequency Range
1000—10000 MHz

Accuracy
+* 2dB

Sensitivity, Range 1
Midscale reading 10 mW/cm?
Full scale reading 20 mW/cm?

Sensitivity, Range 2
Midscale reading 2 mW/cm?
Full scale reading 4 mW/cm?

Polarization
Vertical, horizontal, right and left hand
circular

Temperature Range
—20° to +40°C

Power Consumption
About 120 mW

Batteries
Internal dry cell battery or external batteries
in a separate case

Size
Transport case 245X210X200 mm

Weight Incl. Case
3.4 kg




Introduction

Products developed and produced by Mag-
netic AB are with few exceptions, related to
the techniques of RADAR, TELECOMMU-
NICATION, PROFESSIONAL RADIO and
SPACE RESEARCH.

The company has long been an established
leader, second to none, in the field of RA-
DAR PERFORMANCE MONITORS. A line of
measuring and test instruments combining
the accuracy of laboratory equipment with
the ruggedness required for field use Is
available and forms the base of more sophi-
sticated MEASURING, MONITORING or
CHECK-OUT SYSTEMS. When operating
separately these instruments are normally
used for measurements in laboratories, pro-
duction lines, test rooms, service shops and
in the field. -

Performance Monitors of varying complexity
are made by combining a number of indivi-
dual instruments with a CONTROL UNIT.
Facilities for REMOTE OPERATION are
available. In a similar manner measuring and
check-out equipment for large systems are
assembled.

Magnetic AB has supplied RADAR MONI-
TORS to more than one thousand radars all
over the western world. We have also deli-
vered a considerable number of check-out
equipment for airborne radars on flight-line
as well as depot levels.

In TELECOMMUNICATION our instruments
are used for setting-up and periodic checks
of radio links, for fault location on telephone
lines and several other tasks. Our DATA
MULTIPLEX EQUIPMENT transmits hund-
reds of data or control signals over a single
channel.

The IONOSPHERE RECORDERS produced
by Magnetic AB represent the most advan-
ced vertical sounding technique available
and have become the standard equipment
for scientific lonosphere Research in the
western world. You will find them in opera-
tion day and night at places as widely spread
as Greenland in the North, the Antarctic
in the South, Pakistan in the East and
California in the West.

Since the development in 1953 of our first
instrument — a totally new Automatic
Noise Figure Meter — the company has
successively expanded its line of proprietary
equipment and is today well known as manu-
facturer of high quality equipment in the
fields of radar, telecommunication and ra-
dio. The firm has 150 employees working in
a 30000 sq ft plant located in Bromma,
Sweden.

The Research and Development department
is an efficient organisation which combines
intellectual curiosity, experience, facilities
and ability to provide you with advanced
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instruments and systems in a minimum of
time at a minimum of development costs.
Many of the engineers and technicians have
worked with Magnetic AB since its infancy
and possess a great store of information
and in some fields unequalled experience in
test instruments and systems design. This
technical know-how is working for you on
both externally and company sponsored
programs.

Our Production department is staffed,
equipped and geared to work with short
delivery schedules. Experienced personnel
use an advanced technique and the most
up-to-date equipment to provide you with
quality products.

Trained sales engineers are located at our
factory in Bromma, Sweden, our sales office
in Munich Western Germany and at our
representatives in other countries of
Western Europe as well as at several other
places all over the world. These engineers
are at your service to assist you in the
selection of instruments, in the combination
of measuring systems and to furnish you
with detailed teechnical information on the
Magnetic AB products.

A complete list of our sales representatives
will be found on the back cover of this
catalog. A phone call or a letter to the
nearest office will establish the link between
your problem and our knowledge.
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SERIES 000 and 2000

A series 2000 Check-Out System for measuring
Spectrum, Noise Figure, Power, IF MT! and Video
functions.

Introduction

The trend in modern radar systems is to
extract more data from the radar, to re-
quire higher accuracy from these data and
to specify better time-on-duty for the sys-
tems. This trend has had an important im-
pact on radar instrumentation. There are
many more important functions than in ear-
lier radars. A failure of any of these func-
tions might seriously affect the performance
of the system, thus rendering large invest-
ments more or less worthless.

It has become increasingly important that
the most critical functions of the radar be
continuously monitored and that a distinct
and immediate alarm is given in case of
failure. At Magnetic AB, a pioneer in deve-
loping the philosophy of continuous check-
out equipment for radars, these considera-

tions have resulted in the series 000 and
2000.

Magnetic AB Test Equipment series 000
and 2000 is a combination of different in-
dependent instruments, subassemblies and
accessories to form a complete measuring
system. These systems can be adapted to
measure a wide variety of functions. Nearly
every specification required can be met and
our engineers and specialists in this field
will be glad to help you work out the
specifications. On these pages we will give
you some examples of custom made sys-
tams.

Philosophy

An ideal system for fault location would
allow the OPERATOR to locate a fault to a
special component. In this way no signal
tracing by technical personnel would be
required. The operator would be able to
inform the technician which component is
faulty.

A check-out system can only be a com-
promise between this ideal and the cost and
complexity of the test equipment compared
to the cost and complexity of the radar.
The system described below is a compro-
mise, which MAGNETIC AB has judged
reasonable in terms of fault location speed
to cost and complexity of the check-out
system.

System Description

The performance of the radar is continuous-
ly monitored and has a system of alarms
which indicates when the performance falls
below a preset level. If an alarm should
operate, the degree of loss in performance
can be read on a check-out panel.

Once loss in performance is observed, test
signals can be introduced into the receiving
system and by switching the radar in various
modes the receiving channel/channels can be
checked. The transmitter faults are located by
observing various waveforms and monitoring
certain voltages and output power. A com-
plete failure of the transmitter will result
in the safety circuit removing high power
and preventing further tests. For this type
of failure there are alarm lamps, which in-
dicate where the failure has occurred.

Radar Test Equipment

A test signal can be introduced into the IF
channels in order to simulate a moving
target. This target can also be changed in
azimuth.

The main IF-amplifier performance is check-
ed by introducing a pulse, which is delayed
with respect to the transmitter pulse and
monitoring it on the PPl or B-scope. The
level of this pulse can be varied from
several decibels above noise down to noise
level. By this test the relative performance
of each receiving channel can be checked.
It also gives an indication of the operation
of the video integrator. If the pulse is in-
troduced at a suitable point the STC cir-
cuits may be checked.

In order to test the ECCM system it is
possible to introduce a jammer test signal.
This signal is in the form of a very long
pulse at IF. If the pulse-width discriminator
functions, the IF-amplifier performance test-
signal should be visible. Circuits like FTC
and IAGC are also checked with this pulse.
The jammer test-signal generator may also
be modulated by a noise signal in order to
check the efficiency of sea return cancella-
tion circuits, e. g. logarithmic IF-amplifiers.
In order to check Dicke-Fix amplifiers the
jammer generator can be modulated with
very short pulses.

In order to test the MTIl of the radar a
clutter test signal is introduced (coherent
signal), which during correct operation will
not be visible on the indicators of the radar.
For setting-up and maintenance purposes
a spectrum analyzer is built into the test
equipment cabinet in order to evaluate the
performance of the transmitter tube.

In order to adjust and signal trace the RF
components of the receiver a signal gene-
rator at the microwave frequency is in-
cluded in the test cabinet.

A typical Monitor in series 000 for measurement of
Nolse and Power.

Data subject to change without notice
CAT 000866



On Noise Figure Measurements

Introduction

Nolse Figure is generally used to specify,
in a fundamental manner, the sensitivity
provided in electronic devices. The reason
for this being that it compares actual out-
put noise power with the output noise power
of a theoretically ideal device. In addition
to being a fundamental property, however,
noise figure is much faster and easier to
measure than to make equivalent measure-
ments with signal generators. From a per-
formance standpoint, improving receiver
noise figure in a system, such as a radar,
is often as valuable and more economical
than increasing transmitter power an equi-
valent amount. A 5 dB improvement in re-
ceiver noise figure, for example, is equi-
valent to increasing transmitter power by
3:1.

To enable noise figure to be measured
simply and accurately and with economy
of equipment, Magnetic AB has developed
a range of noise figure meters which both
measures noise figure automatically and has
a number of important conveniences not
previously available. The meters can be
used with receivers having IF frequencies
in the range 2 to 200 MHz and have a pri-
mary measuring range from 0 to 30 dB.

Automatic Instruments

The automatic instruments are designed to
operate with gas discharge noise sources
for measurements on microwave devices and
with temperature limited diodes on IF ampili-
fiers and low frequency devices. A diode
source and a series of high-performance
waveguide noise sources have been deve-
loped for these purposes. Supply voltages
for the sources are provided by the instru-
ment.

The instruments provide additional outputs
for simplifying various measurements. One
of these is a voltage that increaces with
the gain of the device being measured and is
thus valuable in such work as adjusting twt's
to the optimum gain region during the NF

Data subject to change without notice
CAT 866

measurement. The second is an output for
a recorder for registering the noise figure
on paper, and the third is a video output
which makes it possible for the operator to
monitor the measurement set-up for inter-
ference.

Manual Instruments

When the speed and convenience of the
automatic instrument is not required, an in-
strument for manual measurement may be
used. Such an instrument has been de-
signed for the temperature-limited diode
noise sources, which cover the range 5—
300 MHz. The instrument is intended for
checking the sensitivity of electronic de-
vices on a go/no-go basis, when no adjust-
ments are required.

Measuring Accuracy

The basic accuracy of noise measurements
depends on how accurately the noise out-
put of the noise source is known. Two
kinds of sources are used with Magnetic
AB noise measuring equipment, i.e. gas dis-
charge tubes and temperature limited dio-
des.

Gas-Discharge-Tube Noise Sources

The tubes are filled with an inert gas, argon
or neon, and the pressure is accurately
controlled. This has resulted in a very accu-
rate source of noise. These tubes are
mounted in transmission line, which coup-
les to the plasma of the discharge. These
noise sources are calibrated against what
is known as a hot load, a heated termina-
tion, and the measurement is done with a
modified form of Dicke's radiometer. The
accuracy to be expected in the measure-
ment of noise output with this radiometer
is £ 0.05 dB. For standard production noise

Magnetic AB
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sources, without a calibration certificate,
one can expect = 0.2 dB. The change in
noise output with life is in the order of
0.05 dB for 2000 hours.

Temperature-limited Diode
Noise Sources

Theory shows that noise output from a tem-
perature limited diode is proportional to
the current through the tube. The accuracy
of the noise output will then depend on
how accurate this current can be monitored
and also how accurate the value of the re-
sistor, across which the noise is generated,
is known. As the frequency is increased
high frequency effects like resonances, lead
lengths, and electron transit time will effect
the noise output of the noise source. Al-
ready at 30 MHz there are difficulties in
determining the impedances very accura-
tely, especially for high impedance sources.
Connecting the noise source to the input
of the device to be tested is no minor pro-
blem in the frequency range 30—200 MHz.
Impedance may be measured with an accu-
racy in the order of 2 per cent, which results
in a noise figure error of 0.12 dB. Normal
current meters are accurate to about 1 per
cent, which corresponds to 0.05 dB. This
gives a total accuracy of = 0.2 dB.

Over-all Accuracy

In addition to the accuracies quoted above
the accuracy of noise figure meters, atte-
nuators, and directional couplers should be
added. A total accuracy of 0.3—0.5 dB may
be reached with careful calibration of the
different parts in the measurement set-up.
For units taken off the shelf one should not
expect an absolute accuracy better than
=1 dB.

Changes in noise figure of 0.1 dB are
easily detected during adjustment of the
tested device.
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SERIES 114

Multi-Channel Noise Figure Monitors
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Fig. 1. Eight Channel Noise Figure Monitor series 114.

Where Used

Multi-Channel Noise Figure Monitor series
114 is a solid-state instrument intended for
measurements of noise figures in advanced
radar systems. The instrument continuously
measures noise figures of up to 10 receiver
channels simultaneously, while the radar is
in operation.

The instrument is designed to meet a wide
variety of individual requirements and
contains several standard subassemblies.
The customer can therefore order the spe-
cific type of equipment he needs at a mode-
rate cost.

The noise is introduced at a time when no
targets are displayed, thus making it pos-
sible to monitor the noise figure without
degrading the performance of the receiver.
Should the noise figure, in any receiver
channel, rise above a predeterminded level,
an alarm is actuated. The pulse circuitry in
the instrument is triggered by the radar
trigger generator. If the radar is jammed
by a CW-jammer or a jammer with long
pulses, the noise figure alarm warns the
operator.

The noise figure can be read on a panel
meter, which may be switched to any of
the channels. The alarm circuits are in ope-

ration on all the channels simultaneously.

Features

— Adapted for measurements on advanced
radar systems

— Available with up to 10 receiver channels

— Designed to meet individual require-
ments

— Alarm level adjustable on each channel

— Panel meter switchable between the
channels

— Made to stand mil. tests

— Continuously operating alarm circuitry,
regardless of which channel the panel
meter is connected to

Principles of Operation

The noise source, triggered by the NFM, is
coupled by a 20 dB directional coupler to
the RX antenna line and the output of the
receiver is connected to the Noise Figure
Monitor. Power for the noise source is
supplied by a separate Modulator Unit which
can either be mounted in the Noise Figure
Monitor or mounted close to the Noise
Source. The Modulator is driven by a low
voltage pulse from the Noise Figure Moni-
tor. The PRF of the instrument is triggered
by the radar trigger generator. The mea-
surements take place during a suitable time

of the radar period. The noise source is
started slightly ahead of the measurement
gate in order to make the measurement
uneffected by the noise tube starting time.
A typical example for connection of a two-
channel Noise Figure Monitor with the
appropriate accessories for a radar station,
is shown in figure 2. The principle for the
Noise Figure Monitor is the same as for
other Magnetic AB types of Noise
Figure Meters and Monitors. The noise
source is pulse modulated by the instru-
ment. The noise figure is automatically
measured by comparing the noise output of
the device under test when the noise source
is off, with the noise output when the noise
source is on.

% Termino|jan §12

Fig 2 Dual Channel Noise Figure
Manitor series 114

Typical System Accuracy

The basic accuracy of the Noise Figure
Monitor itself is better than = 0.5 dB over
the range of interest.

The directional coupler is manufactured with
a coupling of 20 = 0.5 dB. The noise output
of the Noise Source has an accuracy of
better than = 0.2 dB.

Mismatch errors between the Noise Source
and the Directional Coupler gives a 0.2 dB
maximum error.

The noise figure will be known with an
estimated accuracy of = 0,7 dB, absolute.
Changes of 0.3 dB in the noise figure will
easily be detected. The accuracy “between
the channels” will of course be better than

Cont.

Data subject to change without notice
CAT 114866/1
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Plug-In and Subunits for Series 114

0.7 dB. The estimated "between channel”
accuracy is * 0.5 dB. The accuracy for the
alarm circuitry is = 0.25 dB relative to indi-
cated noise figure.

The instrument has a noise figure measure-
ment range of 5 to 20 dB with indication
to infinity. The range may be changed to
0—15 dB on special request.

Specifications

Frequency range: Depends on noise source,
usually a 10 per cent band

Noise Figure Range *

5 to 20 dB, (0—15 dB), indication to infintity
Accuracy: = 0.5 dB, 5 to 12 dB
@ e T 1.0dB, 12 to 20dB

IF Input: Frequency * 30 MHz
Bandwidth 1 MHz, nominal
Impedance 75 ohms
Sensitivity 25 uV(max)

Alarm Circuit

Accuracy relative to meter indication

+ 025 dB 5 to 12 dB

+ 0.5 dB 12 to 20 dB

Alarm: NFM provides relay contacts for re-

mote alarm indicators.

Noise Source Modulator Trigger Pulse

Amplitude: 10 V, neg

Impedance: 75 ohms

Trigger Input

Amplitude: 10 V (5—50)

Impedance: 75 ohms

Timing : TX pulse or start of
measurement gate

Remote Indication

Max 100 uA into 2000 to 4000 ohms for

lowest reading; infinity reading at 0 uA

Measurement Gate

100us or 0.075XTrep whichever is larger.

Range of Radar PRF (T;L)

200 to 2000 Hz. Sampling at higher PRF's

Range of Measurement Gate Delay

300 ps to 4600 us

The basic design of the NFM series 114

makes it possible to arrange the different

subassemblies into a versatile instrument,

which can cope with complex systems. The

subassemblies available are as follows:

* May be changed upon request to suit customer's
speclal requirements.

Accessories available: Noise sources. Directional
Couplers. Low Power Terminations. See page 13,
14 and 37.

Data subject to change without notice
CAT 114866/2

Monitor Frame.

Monitor Frame

This is the unit in which all the sub-units
are mounted. The size depends on the
complexity of the system.

The following units are mounted in the
monitor frame: Plug-in unit, (number of
units depends on required number of chan-
nels), Pulse generator, Power supply (de-
pending on the system the NS modulator
may be mounted in the frame).

Mounted on the panel are alarm lamps and
a meter for reading the noise figure. On
multichannel frames the meter may be
switched between the different plug-ins for
noise figure read-out.

All input and output connectors are on the
back of the monitor frame. Signal connec-
tors are of type BNC, Power and remote
outputs are of type Amphenol "Blue Ribb-

on . —-

Plug-in Unit

Plug-In Unit

This unit is the basic unit in the Noise
Figure Monitor. Up to 10 of these plug-in
units can be used in one Monitor Frame.
This unit consists of a gated, tuned ampli-
fier, a detector, a video amplifier, integra-
tion and alarm circuits.

The center frequency of the tuned amplifier
must be the same as that of the IF of the
radar. Customer to specify.

Magnetic AB
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SERIES 114

NS-Modulator.

NS-Modulator

This unit is available in several versions,
depending on the lay-out of the system. In
some NFM's it may be mounted within the
monitor frame.

When the noise source is to be placed at
some distance from the NFM, the modulator
should be placed close to the noise source.
This avoids transmitting the high voltage
ignition pulse for the noise source, over
long cables or slip-rings. The modulator is
available with or without its own power
supply.

Distance between NS and modulator must
not exceed 2 meters.

Pulse Unit Power Supply

Pulse Unit

This unit generates all the timing wave
forms of the noise figure monitor and is in
the form of a plug-in printed circuit card.
Trigger for the pulse generator is taken
from the radar system. It may also be ope-
rated free running.

Power Supply

This unit regulates all voltages in the NFM
and is in the form of a plug-in printed cir-
cuit card. The power transformer is placed
on the Monitor Frame close to the Power
supply circuit card.
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MODEL 112

Where Used

The MAGNETIC AB model 112 Noise Figure
Monitor is intended for permanent installa-
tion in radar stations. It measures automati-
cally and continuously the noise figure of
the radar receiver. This instrument makes
possible a continuous check of the noise fi-
gure and consequently the sensitivity of the
radar during operation. It also makes a rapid
adjustment to minimum noise figure simple.

Features

— Continuous indication

— Direct reading

— Large easy-to-read meter scale
— Large dynamic input-signal range
— Made to stand mil. tests

Principle of Operation

The noise source is connected to the radar
waveguide system through a coupling device
(20 dB), while a signal is taken from the
IF pre-amplifier to the Noise Figure Monitor.
Power for the noise source is supplied from
the Noise Figure Monitor.

The noise measurement is made during part
of the dead time of the radar receiver, i.e.,
the time from the completion of the radar
scan to the following transmitter pulse.

The Noise Figure Meter has a pulsing system
which switches the noise source on-off and
also switches the signal into two different
channels depending on whether the noise
source is on or off. The ratio between receiver
'noise plus injected noise and receiver noise
only is measured with a ratio meter. The
ratio meter is calibrated in dB noise figure.

Automatic Noise Figure Monitor

Description

The Magnetic AB Model 112 Noise Figure
Monitor is a compact unit with a standard 19"
panel, 834" high and 13%,” behind the panel.
The instrument is entirely self-contained. For
suitable noise sources see special data
sheet. The instrument can be delivered either
in a rackmount version or mounted in a
strong watertight cabinet.

Specifications

Frequency range
250—4000, 2600—26.500 MHz, depending
on noise source.

Meter calibration*

6-20 dB, indication to infinity
Accuracy

*0.5dB, 6-12dB

+1.0dB, 12-20dB

Input frequency*

60 MHz

Bandwidth

1 MHz

Input impedance*

50 ohms

Input sensitivity

0.2 mV—0.1 V (AGC dynamic range)
Pulse repetition frequency*
650—1000 Hz free running of triggered
Trigger*

10 V positive, 0.5—10 us
Measurement time

Min 220 us

Noise pulse delay*

100-700 us

Power requirements*

115/220/230 V. 50/60 Hz. 240 W
Weight

Approx. 18 kilograms (rack mount)

Data with asterisk (*) may be changed upon request
to suit your special requirements.

Accessories available: Noise sources. Directional
Couplers. Low Power Terminations. See page 13,
14 and 37.

Data subject to change without notice
CAT 112866
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Automatic Noise Figure Meter

Description

The MAGNETIC AB Model 113 Noise Firgure
Meter, when used with an appropriate noise
source, will automatically measure and con-
tinuously display the noise figure of ampli-
fiers, which are tuned to frequencies in the
2.5 to 200 MHz range, (plug-in amplifiers
available in this range) or of radar and
other microwave receivers which have an
intermediate frequency in this range. Re-
ceiver frequency ranges from 5 MHz to
26.5 GHz can be covered with available
Noise Sources.

Features

— Completely automatic measurement
— Direct reading in dB

— Simple operation

— No periodic calibration necessary
— Large easy-to-read meter scale

— Large dynamic input-signal range

Where used

Model 113 and its associated noise sources
are very valuable for simplifying the
selection of mixers, oscillators, crystals, TR
cells and other receiver components. Cir-
cuit adjustments can also be easily and
quickly performed since the effect of each
adjustment or component change upon the
noise figure of the system is immediately
displayed on the meter.

Block diagram of model 113

Data subject to change without notice
CAT 113866

Principles of operation

To make noise figure measurements, the
Model 113 Noise Figure Meter, the appro-
priate noise source and the device under
test are connected as shown in the block dia-
gram. The Noise Figure Meter square wave
modulates the noise source at about a 500
Hz rate and measures noise figure by com-
paring the noise output of the device under
test when the noise source is off, with the
noise output when the noise source is on.
The input circuitry of the Model 113 consists
of a gated tuned amplifier which operates
at frequencies selected by a front panel
switch. The output from the amplifier is
applied to two integrators which are gated
alternately at about 500 Hz, the same rate
at which the noise source is turned on and
off. When the noise source is on, the com-
bined noise, power from the noise source
and the device under test is amplified by
the amplifier and integrated by the AGC
integrator. The time constant of the AGC
voltage, applied to the amplifier, is long
enough to hold the gain of the amplifier the
same whether the noise source is on or off.

Magnetlc AB
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MODEL 113

When the noise source is turned off, the
combined noise power from the source im-
pedance (termination) and the device under
test is amplified by the tuned amplifier,
integrator and displayed on the meter. Be-
cause of the AGC action, the meter deflec-
tion is proportional to the ratio of the noise
powers (source on and source off) and,
since the additional noise from the noise
source (excess noise) is accurately known,
the meter face is calibrated directly in dB
of noise figure.

The AGC action, in addition to establishing
a reference, provides a wide (50 dB) dyna-
mic range and also eliminates the necessity
for periodic resetting. AGC voltages appear
on a pair of terminals at the rear of the
Model 113 to facilitate special applications,
which require a rough adjustment of the
gain of the system in relation to changes in
noise figure.

The meter face is provided with two noise
figure scales — a “Noise Diode” scale for
use with Thermionic-Diode Noise Sources
and a “Gas Tube” scale for use with Gas-
Discharge-Tube Noise Sources. Current

cont
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MODEL 190

Model 113 cont.

scales are also provided to indicate the
current supplied to the noise sources and
thus facilitate the initial set-up of the source.
A phone jack is provided on the rear to
drive a remote meter or recorder, so that a
permanent record of noise figure can be
made, or so that a plot of noise figure
versus frequency can be made of broad
band receivers. Although designed for fast,
accurate, automatic noise figure measure-
ments, this Noise Figure Meter can also be
used for manual measurements. A switch in
the instrument converts it to an accurate
square law indicator. The noise source may
then be switched on or off as desired, the
noise ratio noted. From this the noise figure
can be calculated.

Specifications Model 113

Frequency Range

5 MHz to 26,5 GHz depending on noise
source

Noise Figure Range

Diode noise source : 0—15 dB, ind. to infinity
Gas tube source: 3—30 dB, ind. to infinity

Accuracy 113 only
Diode scale: £ 14, dB, 0—15 dB

Gas tube scale:

+ 1, dB, 10—25 dB
+ 1 dB, 3—10, 2530 dB

Input Frequency: see plug-in unit
Input Bandwidth: 1 MHz min

Input Voltage

0.2 to 100 mV (—60 to —10 dBm)
Input Impedance: 50 £ nominal
Recorder Output

maximum 1 mA into max 2000 2 to operate
a recorder or remote meter

AGC Output
0—6 volts from rear bindings posts

- Power Output: Will operate thermionic diode
Argon/Neon disch. tube and fluorescent lamp
Power Input: 115, 220, 230 volts £ 10 9,
50—60 Hz, 200—400 W
Weight: Cabinet Mount 19 kilograms
Dimensions: W482XH222x D340 mm

10

Plug-In Amplifiers for Model 113

MODEL 190 A PLUG-IN AMPLIFIER

Input Frequencies 30, 60, 70, 105, 200 MHz or 30 MHz and
any four frequencies between 40 and 200
MHz on special order

Voltage
Impedance

Bandwidth
see specification for Model 113

MODEL 190 B PLUG-IN AMPLIFIER

Input Frequencies 10.7, 20, 30, 45, 60 MHz or 10.7 MHz and
any four frequencies between 20 and 60
MHz on special order

Voltage
Impedance

Bandwidth
see specification for Model 113

MODEL 190 C PLUG-INAMPLIFIER

30 or 60* MHz or any frequency between
2.5 and 60 MHz on special order

Input Frequency

Voltage
Impedance

Bandwidth
see specification for Model 113

MODEL 190 D PLUG-IN AMPLIFIER
Input Frequency 36.15 MHz (42.0* MHz available)

Bandwidth 1 MHz
Voltage 25 pV to 10 mV
Impedance 50 £2, nominal

MODEL 190 E PLUG-IN AMPLIFIER
Input Frequency 36.15 MHz

Bandwidth 5.5 MHz
Voltage 0.2—100 mV
Impedance 50 £2, nominal

* If this frequency is required it has to be stated in the order.

Accessories avallable: Nolise sources. Directional
Couplers. Low Power Terminations. See page 13,
14 and 37.

Data subject to change without notice
CAT 190866



Manual Noise Figure Meter

Where Used

Model 115 is a fully transistorized non-
automatic Noise Figure Meter designed for
manual measurements of the sensitivity of
receivers. Originally designed to serve
as a portable service instrument for
microwave link maintenance it has found
wide use where the convenience and
speed of model 113 is not required. Conse-
quently it has proven excellent in fac-
tories for production tests of receivers.

The frequency range for the generator is 5
to 2560 MHz and for the detector 1 to 80
MHz (with reduced sensitivity 0.5 to 100
MHz).

Features
— High accuracy

— Noise diode for the frequency range
5—250 MHz

— Broad band amplifier and detector for the
frequency range 1—80 MHz (0.5—100
MHz with reduced sensitivity).

— Waterproof case

— Designed to stand mil. tests

Description

The instrument consists of a well-regulated
power supply, a broad band amplifier with
detector and an accurate 3 dB attenuator.
A panel meter and necessary control knobs
are placed on the front panel. The random
noise generator is a temperature-limited
diode for the frequency range 5—250 MHz.
The noise generator model 123 is connected
to the instrument by a cable.

The instrument is transistorized with ex-
ception of the noise diode. To enable mea-
surements also under field conditions the
instrument is built in a waterproof case.

Data subject to change without notice
CAT 115866

Specifications
NOISE GENERATOR (mode! 123A)
Frequency Range 5 to 250 MHz

Accuracy in Excess Noise

(including 5 9, variation in mains input)
* 025 dB

Source Impedance

50 ohms, unbalanced

Noise Figure Range
0 to 10 dB and 10 to 20 dB

Hilam lh

Block diagram Modet 115

Magnetlc AB
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VSWR

1.05 max from
1.08 max from 150—200 MHz
1.12 max from 200—250 MHz

5—150 MHz

Frequency Correction of Excess Noise
+ 01 dB at 100 MHz
+ 0.25 dB at 150 MHz
+ 04 dB at 200 MHz

Output Connector BNC 50 ohms

DETECTOR

Frequency Range
1—80 MHz, 0.5—100 MHz with reduced
sensitivity

Sensitivity : 500 uV

Input Impedance: 50 ohms, unbalanced
Input Connector: BNC

Accuracy, 3 dB Attenuator: = 0.1 dB
Gain: continuously variable 50 dB
Dimensions W 340X H 220XxD 280 mm

Mains Supply

115/220/230 V *+ 10 9,, 50—500 Hz, 50 VA

"
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MODEL 116 Noise Generator

—
Specifications
MODEL 116 WITH NOISE N
GENERATOR 123C
Frequency
30 and 60 MHz (Similar instruments may —

be delivered in the range 5—250 MHz)

Frequency at which the impedance is
measured : 30 MHz, 60 MHz*

Noise Figure Range -
0—2 dB, 0—10 dB and 10—20 dB

Accuracy in excess noise: = 0.23dB

Error Coused by
Model 116 = 10 9% mains variation * 0.05 dB _—

= 1Y% panel meter = 0.05 dB
* 39, generator imp. * 0.13 dB
et Generator Impedance
Description R* 200 ohm = 0,5 % (DC) -
Noise Generator model 116 is a compact C* 20 pF = 59,
and convenient instrument, designed for *may be changed upon request between 150
manual measurements of noise figure and to 250 ohms to suit your requirements
receiver sensitivity. The instrument consists Frequency Correction in Excess Noise T
of a noise generator, which is a temperature 0.015 dB
limited diode, Magnetic AB model 123, dutput connector: BNC
operating in the temperature-limited region, Dimensions: W 482XH 178 XD 180 mm
where the noise power is directly propor- Mains Supply _
Model 123 A tional to plate current. Since this current 115/220/230 V, = 109
depends upon the power supplied to the 50/60 Hz, 50 VA
diode filament a well regulated D-C filament '
supply is employed to ensure a stable out- MODEL 116 B WITH NOISE GENERATOR
put. 123 A 3

Frequency range: 5—250 MHz
Two types of instruments are available, ste flgu.re range: O—.10' a_r‘1_d01205—d188 dB
model 116 and model 116 B. Model ceuracy in excess noise: — U,

116 is designed for high accuracy measure- Source impedance: 50 ohms
ments and includes a high accuracy noise VSWR  5—150 MHz max. 1.05
generator model 123 C. Model 116B is 150—200 MHz max. 1.08
designed for normal measurements, where 200—250 MHz max. 1.12 -
high accuracy is not so important. [t can Frequency Correction in Excess Noise
also be used for field measurements as it 0.1 dB at 100 MHz
is mounted in a military transit case. 0.25 dB at 150 MHz
0.4 dB at 200 MHz _
" Output connector: BNC, female
Model 116 is mounted in a standard 19 Mains Supply
rack and model 116 B is portable in a mi-
litary transit case. Both instruments are 115/220/230 V, 50—500 Hz 50 VA
Model 116 B transistorized with exception of the noise Weight: 12 kg —
diode. Dimensions: W 340X H 220XD 280 mm
—

Data subject to change without notice
CAT 116866
———————
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Precision Automatic Noise Figure Meter

AMPLIFIER
MOBEL 1171

2mvV-05V

20,V-5mV

INPUT “MH:

0-15dB 3-18dB 6-21dB 9-24dB 15-30dB \T) CURRENT

oorEs

R
.—r - e
I 4 =

1 —n
1= 9 k-’

EXCESS NOISE 145-165d8B

NOISE FIGURE METER

MODEL 117

CURRENT CURRENT
%100 %

'GAS TUBE
ONLY

MAGNETIC AB - SWEDEN

S e s . . A

Exceptional stability

Scale expansion for high resolution
Accuracy: *=0.15 dB

Digital excess noise compensator
Compact size, modular construction
Output for recorder or remote meter
Operates gas tube, diode & solid
state noise sources

Large input-signal range

Data subject to change without notice
CAT 117969

The new model 117 Precision Noise Figure Meter is the
successor to the popular model 113 Noise Figure Meter, a
worldwide favorite in laboratories, factories and mainte-
nance shops. In designing the new Precision Noise Figure
Meter, MAGNETIC AB engineers have created a Noise
Figure Meter for the future. Among the many new features
two are outstanding. One is the high accuracy and stabil-
ity. The other, modular construction, anticipates special
needs and adaptability to complex measurement systems.

GARDSFOGDEVAGEN 18 =
BOX 11060, s-161 11 BromMa, swenen IVT@agNnetic AB
10 A
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MODEL 117

Description

In conjunction with MAGNETIC AB Noise
Sources, the model 117 Precision Noise Fi-
gure Meter automatically measures the noise
figure of amplifiers and receivers. Input fre-
quencies from 5 MHz to 40 GHz can be
covered with available noise sources.

Accuracy

With the introduction of accurate calibration
facilities for noise sources, a higher accuracy
in the measuring circuits was also required,
especially at low noise figures. The extremely
high accuracy of the model 117 Precision
Noise Figure Meter makes precision over-
all noise figure measurements possible. Ex-
panded scale design gives a very high
resolution for indicating changes during ad-
justments of receivers. Long and short term
stability has been greatly improved by ex-
tensive use of feed back and temperature
compensation.

Simplicity of Operation

Like all other MAGNETIC AB instruments
the model 117 Precision Noise Figure Meter
has been designed for convenience of ope-
ration.

Simple push-button controls operate the
unit, with illuminated buttons for activated
functions.

Indicator warns the operator when input is
too low.

By dialing the value of the excess noise of
the noise source used, on a digital switch,
the operator will read the correct noise
figure directly.

Precision Automatic Noise Figure Meter

Modular Construction

The modular construction simplifies adapta-
tion to special systems and maintenance.
For remote operation of noise sources, the
modulator unit may be mounted close to the
source and only a low voltage from the mo-
del 117 is required to operate the source.
The amplifier and detection circuits have
been made plug-in from the panel to cope
with the quick transition from one measure-
ment set up to another.

Compact Size

State of the art, all-solid-state circuitry in
addition to providing increased reliability,
makes possible an instrument small in size
and low in weight.

PERFORMANCE SPECIFICATIONS

PRECISION NOISE FIGURE METER
MODEL 117
Noise Figure Range:

0-30 dB, indication to infinity, in 5 ranges

Accuracy (model 117 only):
*0.15 dB, 0- 9 dB
+0.25 dB, 9-18 dB
+05 dB, 18-25 dB
+1.0 dB, 25-30 dB

Excess Noise Compensator:
Range 14.5-16.5 dB,

= GARDSFOGDEVAGEN 18
Magnetic AB oo, 5611 8R0MMA, SWEDEN

10B

Frequency Range:
5 MHz to 40 GHz, depending on noise
source used.

Input Frequency: } See plug-in

Input Voltage:: specification

Bandwidth:
Recorder Qutput: 0-4 V, Ri=2k Q.

Power OQutput:

Will operate gas dlscharge and thermionic
diode noise sourcec.

Power Input:
115/220/230 V, =10 %,.
50-400 Hz, 30 W.
Temperature Range:
Operating: 0 to +55°C
Storage: -40 to +75°C
Dimensions : W420 X H180 X D305 mm.
Weight: 12 kg.

PLUG-IN AMPLIFIER MODEL 1171
Input Frequency: 30 MHz%)

Input Voltage, 20 4#V-0.5 V.

Input Impedance: 50 ohm.
Bandwidth: 5 MHz.

*) Others on request.

PLUG-IN CONVERTER UNIT MODEL 1172

Converter units in the range of 5 to 200
MHz under development.

Options:

NOISE SOURCE MODULATOR
MODEL 1178

Intended for solid state noise sources.

Data subject to change without notice
CAT 117969



Waveguide Noise Sources

Where Used

Magnetic AB Noise Sources are available
for all frequencies between 5 and 26.000
MHz to allow measurements on all RF de-
vices in this range.

The Model 121 waveguide sources are used
when a very high accuracy is needed.

The Model 124 waveguide sources are used
when a noise source of minimum size and
yet a reasonably high accuracy is required,
e.g. when the noise source is to be inte-
grated into a system.

Two coaxial noise sources, Model 122 and
123 are available for frequencies below
3.000 MHz.

The sources are all designed for operation
with Magnetic AB Noise Figure Meters and
Monitors, such as Models 112, 113 and 114.

Noise Source Model 121

The Magnetic Model 121 Noise Source con-
sists of a gas discharge tube mounted at an
angle of approximately 10° in a section of

waveguide. Great care has been taken in
the design of the noise source to achieve
the high order of performance required in
the accurate measurement of noise figure.
The source presents a VSWR of less than
1.2 whether the tube is turned on or off.
Spurious modes present because of the
necessity of cutting into the guide for the
tube are suppressed. The tube used is a
cold-cathode type which is rated to have
an excess noise power of about 155 dB.
The gas tube gives a noise spectrum which
is flat with frequency over the waveguide
band.

Each end of the waveguide section is
equipped with a cover-type flange. For op-
timum operation the open end of the wave-
guide should be terminated with a low-
reflection load, which has a VSWR of less
than 1.02

Noise Source Model 124

Magnetic AB Model 124 Noise Source con-
sists of a gas discharge tube mounted
across a section of waveguide. Great care
has been taken in the design of the noise
source to achieve the high order of per-
formance required in the accurate measure-

Magnetic AB
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MODEL 121,124

Model 121

Model 124

ment of noise figure. There are two basic
types : the transmission type and the single-
ended or shorted type. The transmission
type may be mounted in the receiver input
line. The single-ended type must be mounted
so that the noise is injected through a
directional coupler as the noise source pre-
sents a short circuit when the noise tube
is off. The noise tube used is of the cold
cathode type and is neon filled. The excess
noise from the noise tube itself is about
18 dB. The single-ended sources are tuned
to a specific frequency and the source
operates over a 10 per cent band around
the center frequency.

Specifications
Waveguide Noise Sources Model 121

Frequency Waveguide Flanges Excess noise Argon gas Cable Input Approx
Model range GHz IEC RGUWR IEC ] ratio dB tube  type VSWR* connector power Length mn. Notes
S 121+ 2.60—3.95 R32 48 284 UAR32 53 © 1525 % .2 TD-38 600
G121 3.95—-5.85 R48 49 187  UAR48 149A 1520 £ .2 TD-39 500
21 5.30—8.20 R70 50 137  UART70 344 1528 + . 2 TD-39 On: 1.2 max MHV type Supplied 500
H 121 7.05—10.0 R84 51 112 UBR84 51 1562 £ .2 TD-40 1.08 Aver UG 932/U by 425
X 121** 8.20—12.4 R100 52 90 UBR100 39 1591 + . 2 TD-41 Off: 1.2 max mates w. 113, 114 etc, 375
P21 12.4—18.0 R140 91 62 UBR140 419 1591 + .2 TD-41 1.08 Aver UG 931/U 375
K 121 18.0—26.5 R220 53 42 UBR220 595 16.0 TD-42 | | 335

* Noise Sources terminated in a well-matched load such as that provided by the 912, 913 series.

** Reference Noise Sources w. low VSWR available on request.

Miniature Waveguide Noise Sources Model

S 124 2.80—3.20 R32 75 284 UARB32

}G 124 5.25—5.70 R48 95 187 UAR48
124

H 124 8.50—9.60 R84 67 112

X 124 8.50—9.60 R100 67 90  UBRI100

X 124A 8.50—9.60 R100 67 90  UBR100

584

183 .5
407 +

XD-1096 {On: 1.5 max
18.0 .5 TD-93

Off: 00

" Model X124A with step trasition model X/H 914**
TD-93 On: 20, off: 1.25
On: 2.0, off: 00

135
135

143+ .3

18.0 £ .3 TD-03

30 Single ended type
40 Single ended type
UGo31/U Su%plied
Y
13, 11|4 etc. Transmission type

Single ended type

* Available midle 1967.

Data subject to change without notice
CAT 121866
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Model 122C

Coaxial Noise Source Model 122C
Magnetic AB Model 122 Noise Source uses
a gas discharge tube as a noise generator.
In order to get small dimensions and a
wide bandwidth a helical transmission line
has been uszd instead of the more common
waveguide, which is rather awkward to
handle at these frequencies. Model 122 co-
vers the frequency range of 300 to 3000
MHz and can be used over the range of
250 to 4000 MHz with a correction curve.
The noise generator is an argon-gas dis-
charge tube (TD-40) which is inserted in a
helical transmission line. The dimensions of
this helix have been chosen so that its
impedance is 50 ohms. In each end of the
helix there are transitions to type N con-
nectors. The impedance is constant over
the frequency band. There is a slight change
in impedance when the source is switched
from the unfired to the fired condition.

Specifications for 122C

Frequency range: 300—3000 MHz, 250—
4000 MHz with correction factor

Excess noise ratio (tube only)

156 dB = 0.2 dB

Argon Gas Tube: TD-40

VSWR * Fired Unfired
Up to 2600 MHz 1.3 1.5 max
2600 to 3000 MHz 1.35 1.5 max
3000 to 4000 MHz 1.5 10 max

Output Connectors

Type N, female, 50 ohms

Current supply: 175 mA, current supplied by
Noise Figure Meter Model 112, 113 or 114
Input cable: 1.5 m, terminated in a UG
932/U connector (BNC High Voltage)
Dimensions: 380X 80X50 mm (L X W XH)
Accessories Available:

50 ohms termination, Model 951A

* Source terminated in a well matched load such
as Model 951A.

14

Diode Noise Source Model 123

Model 123 Noise Source consists of a
temperature limited diode and its associat-
ed circuitry housed in an aluminum con-
tainer. Model 123 provides a wide band
noise spectrum from 5 to 250 MHz. At rated
current and impedance the source produces
an output excess noise of 5.2 dB. The out-
put is unbalanced to ground.

Model 123 is available in three versions:
Model 123A, B or C.

Model 123

\

Model 123A

Model 123A is a 50 ohms source designed
to operate in a 50 ohms systems. The
source is unbalanced to ground but may
be operated in balanced systems with the
aid of a balance-to-unbalance transformer.

Specifications for 123A
Frequency range : 5—250 MHz
Excess noise ratio: 5.2 = 0.1 dB
Frequency correction: 100 MHz+0.1 dB
(in excess noise) 150 MHz +0.24 dB
200 MHz +0.42 dB

Source Impedance: 50 ohms
VSWR 5—150 MHz, max 1.05

150—200 MHz, max 1.08

200—250 MHz, max 1.12
Output connector: BNC, female
Power connector: MS, 3106A—145—5P

Model 123B and 123C

IF amplifiers designed to operate from
crystal mixers require a source parallel
resistance of about 400 ohms shunted by
10 to 50 pF for minimum noise figure.
Usually some kind of an impedance trans-
former is connected between a low-imped-
ance (50 ohms) noise source and the ampli-
fier input, when the noise figure is being
measured or a high-impedance source is

Coaxial and Diode Noise Sources

used. This high impedance source is ordin-
arily tuned to the IF-frequency in order to
make a resistive source impedance.

The high-impedance source has the dis-
advantage of being a narrow band device.
In addition it requires a shunt capacitance.
The low impedance source operates over a
wide frequency range, but if the impedance
transformer is of the reactive type it be-
comes a narrow band device. If the trans-
former is of the dissipative type, it attenu-
ates the noise signal, which requires a
higher noise tube current to get the same
noise output. A higher tube current lowers
the tube life.

Wide band operation can be obtained by
szlecting the correct resistance and adding
the required shunt capacitance across this
resistor. The noise source will then present
the right impedance over a wide frequency
range.

Specifications for 123B

Frequency range : 5—250 MHz

Excess noise: 5.2 dB (at specified current)

Frequency correction: 100 MHz+0.1 dB

(in excess noise) 150 MHz+0.25 dB
100 MHz+0.4 dB

Source (parallel) resistance

390 ohms £ 59,

Source (shunt) capacitance

25 pF = 109, (Other values available)

Output connector: BNC, female

Power connector: MS, 3106A—14S5—5P

Specifications for 123C**

This noise source is a high accuracy device
designed to operate at the two frequencies
of 30 and 60 MHz. It is provided with a
test certificate, which indicates the resis-
tance and the capacitance of the source.
Frequency:

30 and 60 MHz

Excess Noise

Depends on current (F = 20RI)

Source (parallel) Resistance

250, 200 or 150 ohms (nominal)

Source (shunt) Capacitance

15 pF (nominal)

Output connector: BNC, female

Power connector: MS, 3106A—14S—5P

** This noise source is primarily intended for NFM
Model 116 but may also be used on Models 113,
115 and 116B.

Data subject to change without notice
CAT 122866



Miniature Noise Sources

General

These sources are the latest complement to Magnetic AB series
of noise sources for system operation with our noise figure
monitors. The sources have smaller dimensions than earlier
types and will be recommended for systems, where small di-
mensions and low weight are essential. Model X124B is of the
transmission type, designed to be mounted in the receiver input
line, Excess noise ratio is 14.5%=0.5 dB. Model X124B-1 and
L124 are of the single-ended type, designed to be mounted in
the waveguide system by means of a directional coupler. The
excess noise ratio is 18.0+0.5 dB or 15.2+0.5 dB respectively.
The sources operate in a 109, band around the center fre-
quency.

Features

Extremely small dimensions
Single-ended or transmission type
Low weight

Ruggedized

Pressurized

Specifications : X124B
Type ... ... Transmission
Frequency range ........ 8.5—9.6 GHz
Excess Noise Ratio ...... 145*0.5 dB
VSWR: operating ........ 2.1:1 max
non-operating 1.25: 1 max
Starting voltage ........ 900 V
Tube operating current 100 mA (peak)
Waveguide ........... ... R100
Flange .................. UBR100
Connector . ........ ..... UG-931/uU
Noise tube ... ... ... ... .. TD-93B
Material ............ ... . Aluminium alloy
Dimensions ............ See fig. 2
Weight ... ... ... . . ... 115 grms

Other types of noise sources see page 13.

Magnetic AB
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MODEL 124

L 124

X124B-1

Single-ended
8.5—9.6 GHz
18.0+05 dB
2.0: 1 max

o0

900 V

100 mA (peak)
R100

UBR100
UG-931/U
TD-93B
Aluminium alloy
See fig. 2

150 grms

Note: The sources can also be delivered for DC-operation.

Fig. 1

X 124 B-1

L124

Single-ended
1.256—1.35 GHz
15.2+05 dB
1.35: 1 max
o0

2000 V
R14
PDR14
UG-931/u
TD-142
Brass
See fig. 1
3.8 kgs

R

Fig. 2

GARDSFOGDEVAGEN 18, =
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Reference Waveguide Noise Sources

General

With the increased use of noise measuring equipment and the
tightening of design specifications, a reference noise standard
is required in order to calibrate laboratory and production line
noise measuring equipment. It is impractical and uneconomical
for each user, to have his own calibration facility, which would
require a hot load and a Dicke radiometer.

For this reason Magnetic AB has made a special version of its
Waveguide Noise Source, which will have tighter specifications
and a gold plated finish to prevent tarnish. This noise source is
intended to be used as a reference noise source, against which
other noise sources can be checked.

Description

The noise source consists of a gas discharge tube mounted in a
section of waveguide. The small insertion angle provides a low
VSWR and a large hot-attenuation. Great care has been taken
in the design of the noise source to achieve the high order of
performance required in the accurate measurement of noise fi-
gure. The source presents a low VSWR whether the tube is

turned on or off. Spurious modes, present because of the Specifications: S-band X-band
necessity of cutting into the guide for the tube, are suppressed. Model no S121C X121C
The noise source is intended for DC-operation. The sources are Excess noise* . . 15.2 dB nom. 15.8 dB nom.
delivered in a wooden box, giving protection for transportation. Frequency range ........ 265395 GHz 8.2—12.4 GHz
A high qualitiy low power termination is included on delivery. Waveguide ....... ... .... R 32 R 100
Flange ................ .. UAR 32 UBR 100
Operating Current ... ... 250 mA 200 mA
Filament Current ... .. ... 300 mA, max 170 mA, max
VSWR ... ... ... ........ 1.15 max 1.15 max
. 1.1 max at 1.1 max at
S121C 793mm X121C 475mm 3.0 GHz 90 GHz
Noise variation with current —0.004 dB per —0.004 dB per
mA mA
A ) Noise Tube ..... ... TD-12 TD-18
Cable connectors
[ Anode .............. UG-932/U (MHV) UG-932/U (MHV)
Cathode ............ UG-102/U (UHF) UG-102/U (UHF)

termination

* Calibration against a hot load with a modified Dicke radio-
meter can be offered in two classes of accuracy: 1) *=0.15 dB
and 2) *£0.1 dB. The noise output is not expected to change
more than £0.05 dB over the useful life of the noise tube.
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Adapters for Noise Figure

Measurements

Where Used

Magnetic AB offers a complete system for
measurement of the Noise Figure of VHF
and UHF TV-tuners etc. The basic instru-
ment is the automatic Noise Figure Meter
Model 113, which continuously and auto-
matically displays the Noise Figure.

This instrument together with the Noise
Sources, Adapters for different impedances,
|IF-amplifiers etc. for an exellent and time-
saving equipment for alignment of TV-tuners
etc. in production.

The tuners can very quickly be adjusted to
minimum Noise Figure with this equipment.
The automatic Noise Figure Meter Model
113 instantly displays the actual Noise Figure
when tuning the input circuit of the tuner.
The time required to adjust a tuner to mini-
mum Noise Figure is only a few seconds.
Turn the frequency knob of the tuner and
the Noise Figure Meter will show how the
Noise Figure changes over the band. Com-
plete control of the Noise Figure will be se-
cured.

Diode Noise Source Model 123A, with a
frequency range of 5—250 MHz/s, covers the
VHF band and Coaxial Noise Source, Model
122C with a range of 300—3000 MHz, the
UHF band. The output impedance of the
Noise Sources is 50 ohms, but Adapters for
60—75 ohms as well as 200—300 ohms are
available.

A special IF-amplifier Model 195 is used
to get sufficient input voltage to the Noise
Figure Meter. The input frequency of the
amplifier is 36.15 or 42 MHz, Other fre-
quencies are available on request.

IF-amplifier Model 195

The output power of the TV-tuner is usually
too low to be fed directly into the Plug-in
|IF-amplifier 190D or B, which require a mini-
mum of 25 pV and 0.2 mV respectively. An
extra |IF-amplifier to be connected between
the TV-tuner and the Noise Figure Meter is
therefore necessary. The amplifier is tran-
sistorized and is available with two or three
stages.

Data subject to change without notice
CAT 195866

Model 195

Adapter Model 954

This adapter is designed to be used when
an VHF tuner with unbalanced input impe-
dance 60 or 75 ohms has to be connected
to Magnetic AB Noise Source Model 123A.
When measuring the noise figure with NFM
Model 113 subtract 0.8 dB and 1.75 dB
respectively.

Adapter Model 955

This adapter is recommended to be used
when an UHF tuner with an unbalanced in-
put impedance 60 or 75 ohms has to be
connected to Magnetic AB Noise Source
Model 122C. When the noise figure is mea-
sured with NFM Model 113 subtract 5 dB.

Adapter Model 956

This adapter is recommended to be used
when an VHF—UHF tuner with balanced in-
put impedance of 300 ohms shall be con-
nected to Magnetic AB Noise Sources Mo-
del 123A or 122C. When the noise figure
is measured with NFM 113 direct reading
can be made.

Specifications
Model 195
Frequency: 36,15 or 42 MHz*

Magnetic AB
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MODEL 195, 954,

939, 956

Bandwidth: 1 MHz

Input impedance : 50, 60 or 75 ohms
Output impedance : 50 ohms

Gain: 20 dB

Mains supply: 220/230 V, 50/60 Hz

Model 195A
Same as 195 except
Gain: 30—40 dB

Model 954

Frequency range: 5—250 MHz

Input impedance: 50 ohms unbal.

Output impedance: 60 ohms unbal.
Connectors: 50 ohm BNC/Decifix B
Noise Figure Readings with Noise Source
123A: Subtract 0.8 dB

Model 954A Same as 954 except
Output impedance: 75 ohms unbal.

Noise Figure Readings with Noise Source
123A: Subtract 1.75 dB

Model 955

Frequency range: 0—1000 MHz

Power: 0.5 W

VSWR: 1.15 max.

Input impedance: 50 ohms unbal.

Output impedance : 60 ohms unbal.
Connectors : Type N/Decifix B

Noise Figure Readings with Noise Source
122C: Subtract 5 dB

Model 955A Same as 955 except
Output impedance: 75 ohms

Model 956

Frequency range : 50—250 MHz

VSWR: 1.2 max.

Loss: less than 0.2 dB

Input impedance: 50 ohms unbal.

Output impedance : 300 ohms bal.
Connectors: 50 ohm type N/2 pins (deli-
vered with transition N/BNC for 123A)
Noise Figure Reading with 123A: Direct
reading

Model 956A Same as 956 except
Frequency range : 400—900 MHz
Connectors : 50 ohm type N/2 pins

Noise Figure Readings with 122C: Direct
reading

* Other frequencies available on request.
The frequency has to be stated when ordering.

Model 954 Model 955

Model 956
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SERIES 311

Multi-Channel Power Meters
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For channel Power Meter series 311

Where Used

Multi-channel Power Meter Series 311 is a

new solid state instrument intended for
continuous check-out and measurements of
power in advanced radar and microwave
systems. The instrument consists of two
basic units, the Power Meter Frame with
plug-in units and the RF-heads. The Power
Meter Frame is available with from 2 to 6
channels (plug-in units) and can therefore,
at the same time, check-out and measure
both direct and reflected power in several
transmitters continuously.

The RF-head is Installed in the waveguide
system and connected to the indicating unit
with a cable. RF-heads are available for
all common waveguide bands. Detailed spe-
cifications for the RF-heads will be found
in a separate data sheet.

The Power Meter has alarms which indicate

when performance of radar is out of speci-
fication. The powers are also displayed on
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a panel meter which may be switched be-
tween the different channels. The Power
Meter has been effectively temperature
compensated to minimize drift due to
changes in ambient temperature. This makes
zero setting during operation unnecessary,
an important feature for remote control.

Features

— Multi-channels i. e. indication of power
and mismatch in several transmitter
channels simultaneously

— High accuracy

— No zero re-setting

— No tuning required

— Effectively temperature compensated

— Made to stand mil. tests

Principles of Operation
The power meter senses the RF-Power

with a thermistor mount in the Wave-
guide system. Each thermistor mount con-
tains a pair of thermistors, matched for
thermal characteristics. The pair is enclosed
in a common thermal environment, an ar-
rangement which results in cancellations of
the effects from changes in ambient temper-
ature.

The temperature effects are reduced by
about 1/30 of that in an uncompensated
power meter.

The thermistors are coupled to two self-
balancing bridges in the plug-in unit. This
is placed in a Power Meter Frame which
has necessary panel instruments, alarm in-
dicating lamps, power supply etc.

Alarm circuits in the plug-in unit are pro-
vided to give an alarm signal when the out-
put power decreases below and the reflected
power increases above a predeterminded
level. Several plug-in units can be housed
in the same frame as can be seen below.

Tw anm S et ] 0
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Plug-In and Subunits for Power Meter Series 311 SERI ES 311

Specifications

for a 2-channel
Power Meter Series 311
with RF-Head Model 323

Frequency Range

Any 10 9, band, in the most common wave-
guide bands (se page 21)

Power Range, Output Range

Depends on waveguide

Reflected Power Range
Output Power/10

Directivity (Refl. Power)
25 dB, min.

Typical Accuracy
Error due to Frequency Variation
+ 89,395 12.4 or = 10 % 1.2—3.95 GHz

Error due to Temperature Variation
+20 to +35° C
3%

—20to +55° C
5%
Remote Indication

Full scale, deflection 1 mA; max impedance
1000 ohms

Alarm

The Power Meter provides relay, contacts
for remote alarm indicators.

Alarm Accuracy

+ 4 9, relative to the output power
indication

Mains Supply
115/220/230V £ 109, 50—500 Hz, 4 W

The basic design of the Power Meter makes
it possible to arrange the different subas-
semblies into a versatile instrument, which
can cope with all complex systems avail-
able today. The different units available are
as follows :

Data subject to change without notice
CAT 311866/2

Power Meter Frame

This is the unit in which all the sub-units
are mounted. The size depends on the quan-
tity of channels required. As standard the
Power Meter Frame is available for 2, 4
and 6 channels (plug-in units).

The following units are mounted in the
Power Meter Frame: Plug-in unit (number
of units depends on required number of
channels), Power Supply.

Mounted on the panel are alarm lamps and
a meter for reading the power. The meter
may be switched between the different plug-
ins for power read-out. All input and output
connectors are on the back of the Power
Meter France. The connector for the RF-head
and the mains connection is of type
Amphenol "Blue Ribbon".

Plug-In Unit

This unit is the basic unit in the Power
Meter model 311. Up to 6 of these plug-in
units may be used in one Power Meter
Frame. This unit consists of two bridges
which are self-balancing through separate
feed back paths. Each of the self-balancing
bridges has a thermistor element in one of
the bridge arms.

The plug-in unit has the following controls on
the panel: Zero set coarse and fine, Alarm
level.

Power Supply

This unit regulates all voltages in the Power
Meter and is in the form of a plug-in printed
circuit card. The power transformer is
placed on the Power Meter Frame close to
the Power Supply circuit card.

Accessories Available: RF-heads.
Se page 21.

Power Meter Frame

Plug-In Unit

Power Supply

17
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MODEL 310

Microwave Power Meter

Where Used

The model 310 is primarily intended for
permanent installation in radar systems. It
is used for continuous check of the output
power and the power reflected from the
antenna and waveguide system. The two
power levels are indicated on separate
meters on the front panel. Also the high
accuracy of the power measurement makes
the instrument very suitable e.g. for speed-
ing up the testing of magnetrons.

Features

— Continuous indication of power and
mismatch

— High accuracy

— No tuning required

— Simple operation

— Made to stand mil.tests.

Description

The power meter consists of two basic
parts, the RF-head and the indicating unit.
The RF-head is installed in the waveguide
system and is connected to the indicating
unit with a cable.
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Through holes in the RF-head the power in
the main waveguide is coupled into the two
auxiliary waveguides. The holes are de-
signed so that one auxiliary guide receives
a fraction of the power propagating in one
direction, while the other guide receives a
fraction of the power propagating in the
opposite direction. After proper attenuation
the two power levels are measured with
thermistors. The thermistor mounts are ar-
ranged in two separate self-balancing
bridges. Included in the RF-head are also
two relay-operated attenuators, one allow-
ing the meters to be zero-set during opera-
tion, the other allowing the sensitivity of
the reflected power branch to be increased,
thus increasing the normally very smali
deflection of the meter.

Mechanical

Indicating Unit

The model 310 is a compact unit with a
standard 19" panel 57/32 high and 12 5/16
deep. It can be delivered in a rackmount
version or mounted in a suitable cabinet.

RF-hzad

The RF-head consists of a main waveguide
and two auxiliary waveguides with built-in
attenuators and thermistor mounts.

Specifications
with RF-head with RF-head
X320, 322 $320, 322
Frequency Range
8.5—9.6 GHz 29—35 GHz

Power Range Output Power*
0—100 W 0—1 000 W

Power Range Reflected Power*
0—100 W and 0—1 000 W and
0— 10 W 0— 100 W

Directivity of the Reflected Power Branch
25 dB minimum 25 dB minimum

Accuracy
Maximum error due to frequency variations
within the band (full scale reading)

+ 8% = 10%

Maximum error due to temperature varia-
tions from —30° C to +40°C

*3% + 3%
Weight
RF-head

2,2 kg 12 kg

Indicating Unit
11 kg 11 kg
Power Requirements

115/220/230 V £ 109,  50/60 Hz, 170 W

Data with an asterisk (*) may be changed upon request to suit your special requirements.

Data subject to change without notice
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Microwave Power Monitors

Where Used

Power Monitor Model 313 is designed for
permanent installation in radar and micro-
wave systems to continuously indicate the
output power during operation. The simple
construction and small dimensions make it
excellent for installation in airborne equip-
ment or other equipment, where small size
and low weight are of great importance.
The monitor needs no zero set or calibration
and is self contained i. e. no battery or main
connection is required.

The output power is indicated on a panel
instrument, which is connected to the power
sensing device by means of a cable. The
panel meter can also, if required, be mounted
direct on the power sensing device. Model
313 is also available in aluminium alloy and
has then the model number 313A.

Specifications

The monitor is also available in a low power
version with lower accuracy. The model num-
ber for this is 314 in brass and 314A in
aluminium alloy. In this version the monitor
is well adapted to be a power indicator to
for example circulators and duplexers,
where the relatively high power consump-

tion of the monitor can be neglected.

Features

— Continuous indication of power
— Temperature compensated

— No calibration or zero set required
— High peak- and average power

— No battery or main connection

— Small dimensions and low weight
— Made to stand mil. tests

Magnetic AB
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MODEL 313, 314

Description

Model 313 and 314 consist essentially of
a short piece of waveguide with flanges in
which small power absorbing elements are
placed in well tested and approved systems.
The elements absorb a very small part of
the microwave power passing through the
waveguide and are thereby heated. The
temperature difference between these ecle-
ments and the waveguide walls is measured
by means of thermoelements and is indicat-
ed on a panel meter.

In the low power version of model 314 a
smaller number of elements are used.

Freq. range Aver. Power range') Act;uracy Max VSWR Power Consumpt. Temp. range Waveguide Flanges Length E’Aea;k

Type'  GHz W % (at spec. W °C IEC RG/U WR [EC  UGU mm  Power
accuracy) Mw
313 1.2—1.7 0—50, 500, 1000, 5000 ~ 0.5 n14 69 650 PDR14 417A 300 10
8313 2738 0—50, 250, 500, 1000, ‘ \ ~ 05 ‘ R32 48 284 UAR32 53 180 2.2
5000

G313 4.1—-58 0—50, 100, 500, 1000 + 10 1:15 0.1—05 —30 to +70 R48 49 187 UAR48 148A 150 1.4
1313 51—7.0 0—50, 100, 500, 1000 0.1—05 R70 50 137 UART0 344 130 1.1
H313  7.5—10.0 0—10, 50, 100, 300 0.1—05 R84 51 112 UBR84 51 80 0.35
X313 8.5—12.0 0—10, 50, 100, 300 0.1—05 R100 52 90 UBR103 38 80 0.2
L314 1.12—1.7 0—20 ~ 05 R14 69 650 UDR14 417A 201008 10
8314 26—-395 0—10 ' | ~ 05 R32 48 284 UAR32 53 20— 803 2.2
G314 3.95—585 0—10 + 25 1:2 0.1—0.5 —30 to +70° R48 49 187 UAR48 149A 20— 803 1.4
1314 49—705 010 0.1—0.5 R70 50 137 UAR70 344 10— 708 1.1
H314 7.0—10.0 o010 0.1—0.5 R84 51 112 UBR84 51 10— 708 0.35
X314 8.2—124 0—10 0.1—0.5 R1CO 52 90 UBR100 39 10-- 708 0.2
Y IN Aluminium alloy the type no is 313A resp. 314A. 2) Other ranges may be supplied on request. 3 With internal Low Power Termination
Data subject to change without notice 19
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MODEL 350

Whetre Used

Model 350 is a necessary tool for checking
the surroundings of modern high power
radars to make certain that the maximum
permissible power density is not exceeded.
Such radars are Early Warning and Sur-
veillance Radars, Air Traffic Control Radars,
and Airborne Fire Control Radars.

It is also very useful in radar laboratories
for service and maintenance work. Other
important applications are checking leakage
from microwave cooking equipment and
side lobes from high power scattering
transmitters.

Features

— Simple operation. Press button and read
powerl

— Easy to read, no correction factors

— Integrates all incident power regardless
of polarization
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Microwave Power Density Meter
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— Portable. Battery permits approximately
10000 measurements
— Two measuring ranges

Description

This instrument is intended for the protec-
tion of personnel against dangerous micro-
wave radiation. It measures completely
automatically and without complicating cor-
rection factors the total microwave radia-
tion incident upon it within the frequency
range 1000 through 10000 MHz. It is extrem-
ely simple to operate and can be used by

personnel without any knowlegde of micro-
wave technique.

Although ths biological effects of micro-
wave radiation are not known in detail
authorities in most countries have stated a
microwave density of 10 mW/cm? for con-
tinuous exposure. Model 350 therefore has
two measuring ranges with a midscale read-
ing of 10 mW/cm? and 2 mW/cm? respec-
tively, which appears to be the best pos-
sible compromise between measuring ac-
curacy and simplicity of operation.

Model 350 is carried in a wooden box cap-
able of withstanding rough handling during
field use.

Specifications

Frequency Range
1000—10000 MHz

Accuracy
= 2dB

Sensitivity, Range 1
Midscale reading 10 mW/cm?
Full scale reading 20 mW/cm?

Sensitivity, Range 2
Midscale reading 2 mW/cm?
Full scale reading 4 mW/cm?

Polarization
Vertical, horizontal, right and left hand
circular . ‘

Temperature Range
—20° to +40°C

Power Consumption
About 120 mW -

Batteries
Internal dry cell battery or external batteries
in a separate case

Size
Transport case 18X 18X 18 cm

Weight Incl. Case
2 kg

Data subject to change without notice
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RF-Heads for Power Meters

Model 320

RF-head Model 320 is designed for use
together with Power Meter Model 310,
described on page 18. It is available for all
common waveguide bands. It consists es-
sentially of a main waveguide on which
two Cross-Guide Directional Couplers are
mounted, one for output and one for re-
flected power. It senses the RF-power by
means of two Thermistor mounts placed in
the secondary arms of the directional coup-
lers. Two solenoid operated attenuators are
used for zero-setting the couplers. In the
reflected power arm the sensitivity may be
changed by a factor of 10 by an additional
attenuator. The head is connected to the
power meter with a cable of two meters
length (max. 8m). Power connector is MS
3102-14s-6p.

Model 322

Model 322 has the same data as Model 320
but is pressurized by means of two wave-
guide windows. These windows are placed
between the Cross-Guide Directional Coup-
lers and the solenoid operated attenuators.

Magnetic AB
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MODEL 320, 322, 323

Model 323

This RF-head is designed for use together
with Power Meter series 311, described on
pages 16 and 17. This head consists of two
Cross-Guide Directional Couplers, one for
direct output and one for reflected power.The
RF-head senses the RF power through two
thermistor mounts. Each Thermistor mount
contains a pair of thermistors, matched for
thermal characteristics. The pair is enclosed
in a common thermal environment, an ar-
rangement which results in cancellation of
the effect from changes in ambient tempe-
rature. Two attenuators are mounted in the
secondary arms of the directional coupler
for calibration. The head is connected to
the power meter with a cable of 2 meters
length. Connector on each thermistor mount
is MS 3102-14s-5p.

Model 323

Model 320 Model 322
Specifications
Directivity Accuracy due to
Frequency Waveguide Flanges Power Ranges Refl. Power temp frequency
Model range GHz IEC  RG/U WR IEC UG/ w min dB —30 to +40°C  within band
L320 1.25—1.35 R14 69 650 PDR14 417A 0—60, 150, 500, 600, 200C, 3000, 10.000 \
5320 2.90—3.50 R32 48 284 UAR32 53 0—100, 300, 1000, 3000 |
G320 525875 R48 49 187 UARA48 140A 0—60, 600 + 30 }+ o
1320 R70 50 137 UAR70 344 under development, on reguest 25 *3% £10%
H320 8.50—9.60 R84 51 112 UBR84 51 0—25, 50, 250, 500 ' ]
X320 8.50—9.60 R100 52 90 UBR100 39 0—10, 25, 100, 250 + 8%
L322 1.25—1.35 R14 650 PDR14 417A ‘l
5322 2.90—3.50 R32 48 284 UAR32 53
%32%2 525575 ggg gg ]g; Hﬁggg éng Same as Model 320 but pressurized 25 + 3% :i 10 %
H322 8.50—9.60 R84 5t 112 UBR84 51 ‘ ‘ )
X322 8.50—9.60 R100 52 90 UBR100 39 + 8%
L323 1.25—1.35 R14 650 PDR14 417A 0—20, 300, 1000, 1200, 4000, 6000 ]
S$323 2.90—3.50 R32 48 284 UAR32 53 0—60, 1200 :
G323 5.25—5.75 R48 49 187 UARA48 149A 0—1000 4+ a0 4100
1323 R70 50 137 UAR70 344 under development, on reguest 25 £3% =10%
H323 8.50—9.60 R84 51 112 UBR84 51 0—250, 300 ‘ ‘
X323 8.50—9.60 - R100 52 90 UBR100 3S 0—100, 250 + 8%
Note: The power ranges of Model 323 may be lowered by a factor of 10 by increasing the sensitivity of the Series 311 power meter.

Data subject to change without notice
CAT 320866
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MODEL 480

IF Test Signal Generator

Introduction

Test Signal Generators Models 480 and 485,
described on this and following pages, are
special systems check-out instruments, which
are normally tailored to the system in which
they are used. They have been made follow-
ing the same policy as our new transistorized
instruments, i.e. they consist of a main
frame with several sub units or assemblies.
They can be remote control operated or
operated from normal panel controls.

Due to the nature of the design of these in-
struments, no complete specification can be
given. Below follows an indication of what
has been done and what can be done. The
sub units can easily be modified to suit the
needs of a particular system.

The Signal Generators Models 480 and 485
are intended for checking out the IF and
video part of a radar receiver and can test:
IF gain variation, ECCM, FTC, IAGC circuits,
and Coho and canceller units of the
MTI. Many of these tests may be performed
without disturbing the normal operation of
the receiver.
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IF TEST SIGNAL GENERATOR
MODEL 480

General

The IF Test Generator will provide methods
for testing a receiver. The test signals
from this generator can be grouped in the
following way.

IF Amplifier Performance Test

A test pulse of the same duration as that
of the radar and delayed so that it will occur
at the end of the PPl range. The pulse is
introduced in all receiver channels. The out-
put level of this pulse can be varied from
the level of the system noise to 20 dB
above. By means of this IF test pulse, faults
in different IF-channels can be located and
the relative performance of each receiving
channel can be judged.

This test also doubles as an operational test
to check if the radar is jammed and in which
direction the jammer is located. The pulse
is presented as a ring on the PPl and a gap
in the ring indicates a CW-jammer. The
strength of the jammer can be evaluated by
varying the level of the IF test pulse.

Simulated Target Test

A test pulse of the same shape as in the
IF Amplifier Performance Test and triggered
by the transmitter. The delay can be varied
either by hand or set to vary at a constant
speed. Speeds of normally encountered tar-
gets may be set by the operator. The out-
put of this generator is gated so that it will
occur in a specific direction, which may be
set by the operator.

IF Jammer Test Generator

A test pulse of 400 us duration and delayed
100 ws with reference to the transmitter
pulse is introduced into all IF-channels of
the receiver when commanded to do so. This
oscillator is incoherent with the oscillator
mentioned in the [F Amplifier Performance
Test.

The jammer test generator also has a modul-
ation mode, where the modulating signal is
a noise voltage. The jammer generator has
a third modulation mode, where the modul-
ation consists of very short pulses.

Principles of Operation

The IF Signal Generator consists of two X-
tal oscillators with output signals which may
be modulated.

IF Performance Test Pulse

IF Jammer Test Generalor

1Iom pulse)

|
. Trep —_—

Data subject to change without notice
CAT 480866/1



Sub-Assemblies for Model 480

One of the oscillators may be modulated
with 2 us pulses. Two modulation units or
gates are used, one opens during 2 us at
T, and the other opens at T, 4 (1000—
1700) wus. The variable delay may be set
with a pre-set control behind the panel.
The output pulse from the gate, which opens
at T, is fed to a 10 us delay line which
generates a train of IF pulses with decaying
amplitude, the separation between the pul-
ses being 20 us. After generation these
pulses are fed to an attenuation unit with
two outputs. One output has a constant
output voltage of 2.8 V ptp. The other out-
put may be lowered from 2.8 V to 12 dB
below 2.8 V.

The output pulse from the gate, which is
delayed with respect to T, is fed to another
attenuator which may be set so that the
output signal may be varied from the noise
level in the system to 20 dB above. The out-
put signal is continuously variable over a
10 dB range by a panel control.

The other X-tal oscillator, which differs
10 kHz from the first one, may be modulated
by a 800 us pulse. This pulse starts at T,
+ 900 us.

The signals mentioned above are fed to a
distribution unit which connects the correct
signal to the chosen beam or channel in the
radar.

The instrument may be operated by the pa-
nel controls or by remote control signals
consisting of grounded wires {+48V ground
return).

Main Frame Model 480

The Main Frame has power supplies and
operating controls for three different gene-
rators and a distribution unit with all local
and remote control circuits.

The signal generating parts are built into
completely screened units which are ex-
changeable. These units are driven by pulse
generators which are built on plug-in printed
circuit cards. The power supplies are also
built on plug-in printed circuit cards.

All outputs and inputs are on the rear of the
chassis which is built in a standard 19 in,
relay rack size.

Data subject to change without notice
CAT 480836/2

SUB-ASSEMBLIES FOR
MODEL 480

LONG PULSE GENERATOR
OQutput

Pulse length: 800 £ 100 wus
Timing: T, + 500 - 100 us
Amplitude: 140 mV £ 3 dB ptp = 0.5 dB
between channels

Frequency: 29.995 MHz =* 4 kHz
Load impedance: 75 ohms
Trigger (System trigger)
Amplitude : 5—60 V, pos.
Impedance : 75 ohms

Timing: T, —44 us

Pulse length: 2 us

PULSE TRAIN GENERATOR

Output

Pulse length: 2 us *= 109, pulses separat-
ed 20 us and decaying in amplitude
Timing: T, + 20 us (1 :st reflected pulse)
Amplitude :

Level 1: 2,8V ptp, min,

Level 2: 28V —7.2dB £ 0.2

Level 3: 28V —12dB £ 0.2

Amplitude Decay: 1 dB = 0.15 dB per pulse
Frequency: 30.005 = 4 kHz

Load impedance: 75 ohms

Trigger:

Same as for Long Pulse Generator

SHORT PULSE GENERATOR

Output

Pulse length: 2 u £ 109,

Timing: T, + 1000 to 1700 us (adjustable)
Amplitude :

Level 1: Noise level to+10 dB (adjustable)
Level 2: (Level 1) + 6 dB = 0.5 db.
Level 3: (Level 1) + 12 dB .5 dB
Level 4: (Level 1) + 20 dB .5 dB.
Frequency: 30.005 MHz = 4 kHz

Load impedance: 75 ohms

Trigger:

Taken from the Long Pulse Delay Generator
Timing: T, + 500 us

+
+
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MODEL 485

MTI TEST GENERATOR
MODEL 485

General

The IF pulse generator derives a clutter
signal from the coho lock pulse. The lock
puise is amplified and fed to a 10 us delay
line, which will generate a burst of clutter
signals. (These are coherent signals.) The
separation between the clutter burst is
20 us. The output of this generator is fed
into the receiver at an appropriate point.

For normal operation no signal from this
generator will be visible. Should the coho
fail, the signals will show up and warn the
operator.

Principles of Operation

The MTI Test Generator consists of two
parts. One part generates the IF signals
and the other part the video signals.

The IF signal part makes a clutter signal
from the coho lock pulse.

The last part of the lock pulse (magnetron
decay time) is cut off with a gate. The sig-
nal from the gate is amplified and fed to
a 10 us delay line which generates a train
of clutter pulses. The separation between
these pulses is 20 us. The output signal is
fed to a distribution unit, which is mounted
in the IF Signal Generator Model 480. This
unit distributes the signals to the correct
channels in the radar receiver.

The Video Signal part is triggered by the
radar system trigger and generates three
types of signals: 1) Optimum Velocity Pul-
ses consisting of alternate amplitude pulses
with the same PRF as the radar; 2) Clutter
Pulses, positive and 3) Clutter Pulses, neg-
ative. The clutter pulses have the same PRF
as the radar.

Main Frame

The Main Frame has power supplies and
operating controls for MTI IF and Video test
signals with all focal and remote control
circuits.

The IF signal generating units are built into
completely shielded units which are ex-
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MTI Test Signal Generator

changeable. The pulse generating circuits,
the video test signal generator and the
power supplies are built on plug-in printed
circuit cards.

All the outputs and inputs are on the rear
of the chassis which is built in a standard
19 inches relay rack size.

SUB-ASSEMBLIES FOR
MODEL 485

IF Clutter Signal Unit

Input

Coho lock pulse: Two inputs, one for each
transmitter

Amplitude: 1 V, ptp (min)

Impedance: 75 ohms

Output
Amplitude: 8 V, ptp (1:st reflected pulse
T, + 20 us)

Pulse length: 2 us (Pulses separated 20 us)
Load impedance: 75 ochms

Trigger:

Two inputs, one for each transmitter
Amplitude: 10—30 V, pos

Impedance: 75 ohms

Timing: T, and T, + 2.7 us

Pulse length: 2 us

Test Video Unit

Output

Load impedance: 75 chms (coax)

Pulse for Optimum Velocity Target

Pulse length: 4 us * 109,

Amplitude: = 2 V, alternate polarity pulses
Timing: T, + 120 us £ 59

The pulses mentioned above are fed to the
appropriate inputs in the radar when the
panel switches are set to the position of the
wanted signal. The instrument may also be
operated from a remote location by remote
control signals, which consist of grounded
wires (+ 48 V ground return).

Clutter Pulse

Pulse length: 4 us * 109,

Amplitude: 2 V = 0.1, pos or neg
Amplitude stability: = 10 mV

Timing: T, + 120 us * 59,

litter : <10 ns, relative to the system trigger

Trigger (System Trigger)
Amplitude : 5—60 V, pos
Timing: T, — 44 us
Impedance: 75 ohms

Many of the parameters above like pulse
lengths, pulse repetition frequencies and
output amplitudes may be changed to suit
system requirements.

Data subject to change without notice
CAT 485866



Radar Jamming and Target

Simulating Equipment

General

The jamming and target simulating equip-
ment model 423 is intended for training of
radar operators under operating conditions
on live radars. It will thereby train the
operator to use all ECCM and anti-jamming
circuits available in the radar.

The equipment permits background as well
as self screening jamming. Frequency
sweep modulated jamming and echo pulse
generation are available for both cases.
The sweep modulated signal may be varied
in output power, center frequency, swing
and sweep frequency. The simulated target
can be varied in frequency, size and range
to completely simulate a moving target.
The equipment is also an excellent tool for
evaluating ECCM receivers in the field and
during design stage in the laboratory as
well as measurements and check-out of
modern ECCM receivers. It is designed
for mobile use and will withstand environ-
mental tests as per DEF 133 L1. In labora-
tories it can also be used as a high power
RF-testgenerator with an output of about
10 W.

Jamming Transmitter Unit

The high frequency part consists of an
voltage tuned magnetron (VTM) with as-
sociated components. Output power is appr.
10 W. The desired jamming signal level
may be set by means of a variable attenu-
ator.

The modulator gives sine wave modulation
with frequencies 2 or 5 MHz and sawtooth
modulation variable within the range 5—500
kHz. The frequency deviation is continously
variable between 20 and 500 MHz. The
center frequency can be varied continously
over the range 2900—3500 MHz, (others
on request). The actual operating frequency
is indicated on the frequency dial.

Target Generating Unit

This unit contains a tunable receiver for
radar pulses, a distance generating unit, a
pulse modulator and two tunable solid state
microwave sources.

The receiver is used for receiving radar
pulses for synchronizing of the target gen-

Data subject to change without notice
CAT 423569

erators and for determining the frequency
of the radar pulses. It is also used for
accurate tuning of the target generators.
Radar pulses with the following charac-
teristics can be received:

Frequency: 2900—3500 MHz

Pulse Frequency: 500—2000 Hz

Pulse Width: 0.5—3 usecs.

Pulse Power into receiver: 20—2000 W

The receiver is tunable and extremely selec-
tive within the frequency range 2900—3500
MHz.

The pulse power from the target generators,
which is normally fed to the transmitting
antenna, is appr. 5 mW. The input signal
from the receiving antenna (pulse power
20—2000 W) passes through a variable
attenuator and a 10 dB directional coupler
and the signal can thus be adjusted to a
level of the same order of magnitude as
the target pulses. The target generating
unit delays the incoming radar pulse with
an amount corresponding to a distance of
5—60 km. The magnitude of the delay is
set in the target generating unit, delay
module.

This unit generates also a one-shot or re-
peated time function corresponding to the
approach to the radar by a target flying
with a speed of 50—500 m/s. This time
function controls together with the attenu-
ation unit the rise in amplitude of the target
and jamming signals and also controls the
delay of the pulse generators, thus simu-
lating the approach of an aeroplane with a
self screening jammer.

Either one or both microwave oscillators
can be operating in a pulse modulated
mode. The pulse modulation originates in
a separate modulator. If both generators
are operating, the one working at the higher
frequency will have its pulse output delayed
by 1.5 to 5 us relative to the other.

The modulator will be controlled from the
target generating unit, thus being in syn-
chronism with the incoming signal. How-
ever, the modulator may also for tuning
purpose be triggered from an internal trig-
ger generator with a pulse frequency of
1000 Hz.

The microwave oscillators are tunable over
the band 2900—3500 MHz and give an out-
put of 50 mW. The signals from the oscil-

Magnetlc AB
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MODEL 423

Model 423

lators are combined in a 3 dB hybrid. The
signal from the hybrid is fed to a front
panel connector for connection to the attenu-
ation unit.

Attenuation Unit

This unit makes the target and jamming
signals rise proportionally to the 1/R‘—and
1/R2—law respectively, where R is the
simulated target range. R is variable bet-
ween 60 and 5 km. This unit also contains
the fluctuation generator, which modulate
the target signals via the distribution mo-
dule. The fluctuation signal is a saw tooth
signal with a rep. rate of 1 Hz.

GARDSFOGDEVAGEN 18, =
BOX 11060, 161 11 BROMMA, SWEDEN Magnetlc AB
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Radio Jamming Simulator

Where used

Jamming Simulator model 422 is designed
for training radio operators in handling radio
stations under conditions of enemy jamm-
ing. The unit injects a noise signal into a
radio station and modulates the transmitter.
The Simulator is a compact, fully transisto-
rized, portable unit connected to the radio
station by means of a cable, which is
terminated with two connectors of the same
type as used in the radio station. Model
422 is driven from two batteries of 1.5
volts connected in series. The batteries are
placed in a separate compartment of the
unit. The dimensions are small, the weight
low and the unit is designed for used under
field conditions. It is extremely simple to
operate and can be used by personnel with-
out any technical knowlegde. A common
switch will operate both the simulator and
the transmitter to which it is connected.

Features

— Simple opcration

— Fully transistorized

— Portable, low weight and small
dimensions

— Made to stand military tests

Description

A silicone diode generates the noise, which
is amplified by two temperature stabilized
transistors. The temperature stabilization
is made by means of two thermistors. The
signal is fed to three additional transistors
before being fed to the output connector.
The output can be adjusted by means of
a screw driver control. An on-off switch
which is connected in series with the bat-
teries, will also operate the transmitter.

Data subject to change without notice
CAT 422868
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MODEL 422

Specifications

Frequency Range
300—3000 Hz

Output Power
min. 1 mW into 100 ohms

Temperature Range
—20°C to +50°C

Batteries

Two dry cell batteries 1.5 volts, type B 1.15,
in series

Power consumption
About 25 mA

Dimensions
180X 100X 50 mm

Weight excl. cable and connector
1 kg

Transistors

OC 75, OC 72, CS 3B, OA 150 (2 pcs)
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MODEL 450

Features

— A general purpose magnetron modulator
for high power high quality pulses.

— Automatic protection of Modulator and
Tubes from shorts and other tube fail-
ures, overloads and errors by the oper-
ator.

— Exchangable pulse transformers for most
commercially available magnetrons with
a peak power up to more than 3 MW,

— Automatic operation for production test-
ing by non-skilled personnel.

— A wide variety of operating modes for
advanced R & D work.

— Switch-off interlocking for protection of
personnel and equipment.

— Complete — compact — easily mov-
able — selfcontained.
Where Used

High Power Modulator Model 450 is desig-
ned for a maximum combination of applic-
ations. Consequently it is designed for re-
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search and development work in microwave
laboratories as well as for production test-
ing of magnetrons and other microwave
components. It is also designed to be used
by civil and military organizations for in-
coming inspection of new magnetrons, com-
ponents etc. and is an excellent tool for
aging of magnetrons in store.

Pulse Transformer
Series 470

Pulse Forming
Networks Series 460

High Power Modulator

Description

This Modulator was developed to satisfy the
stringent military needs for testing magnet-
rons. It is a very versatile and useful instru-
ment capable of supplying high output
power and a wide range of puise widths and
pulse repetition frequencies. The output pul-
se is well defined and of high quality. This
instrument contains adequate arrangements
for protection of personnel and equipment
and operates partially automatically. It con-
sists of two main units: The Power Supply
Unit and the Modulator Unit. Pulse Forming
Networks of plug-in type are used to obtain
desired pulse widths. Two different pulse-
forming networks can simultaneously be
plugged into the Modulator. By means of a
motor operated switch either of the two
networks can be put into operation. High
quality pulse transformers are available, and
output impedances are selectable corres-
ponding to most commercially available
magnetrons.

The following panel meters are provided:

Power Supply Unit output voltage

Power Supply Unit output current
Magnetron peak anode voltage

Magnetron average anode current
Magnetron filament voltage

Magnetron filament current

Mains input phase voltages

Elapsed time meter for high voltage opera-
tion time

The voltage from the Power Supply Units is
controlled by a motor operated variable trans-
former. The transformer thus controls the
pulse power from the Modulator Unit. When
the Modulator is switched on, the motor
turns the transformer and raises the voltage
at an approprate speed. Motor operation is
possible in two modes. In "Auto” the motor
will turn the transformer, after push buttons
“Increase' or "Decrease’ have been pres-
sed, until a preset value has been reached
or the ""Stop” button is pressed. In "Ma-
nual” mode the motor will drive the trans-
former only as long as the corresponding

cont.

Data subject to change without notice
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High Power Modulator

push button "Increase” or "Decrease” is
pressed. The speed of the motor may be
set by a potentiometer.

Magnetron filament voltage is controlled by
a servo loop. Full filament voltage is applied
when high voltage is off. When magnetron
current is flowing the servo automatically
reduces filament voltage to a lower value.
This value can be set according to mag-
netron specification.

A time relay which can be preset to any
delay time between 5 and 30 minutes, has
been included to secure enough warm up
time of the magnetron. The high voltage can-
not be switched on unless the delay time
has elapsed. Even after a short brake of the
mains switch the relay starts a new timing
cycle and prevents the high voltage from
being switched on immediately.

SPECTRUM AMALYLER
MACKETIC 310 0% 311

AITERUIATON
WMAGNETIC ¥l A (R

FOWEN METER
MRGHITIC 116

Typical set up for testing magnetrons by means
of Magnetic AB Instruments.

MAGHETIC TP

HIGH POWER MODULATOR 450

Typical set up for high power breakdown studies
by means of Magnetic AB Instruments.

The Modulator is equipped with several pro-
tective arrangements. If parts of the cabinets
are opened, interlock switches break the
high voltage and the motordriven transfor-
mer controlling the high voltage returns to
its zero position. The high voltage is also
disconnected when the inverse current pulse
through the pulse transformer exceeds a
certain value due to malfunction of the
magnetron.

Data subject to change without notice
CAT 450866/2
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MODEL 450

Guide for ordering Pulse Transformer and Pulse Forming Network

. Magnetron peak operating current in amperes
. Pulse width in us

. Pulse repetition frequency in Hz

Magnetron duty cycle in 9/

. Magnetron filament voltage during warmup

CONDNAWN =

10. Magnetron type number

design a suitable pulse transformer the following information is required:
. Magnetron peak operating voltage (max value) in kilovolts

. Magnetron filament current during warmup (max value)
. Magnetron filament current during normal operation

. Rise time or rate of rise of voltage (RRV) 15859 of voltage pulse

The impedance of the pulse forming network is 50  for magnetron impedances in the range 800—1200
and 25 () for magnetron impedances in the range 400—800.

Magnetic AB will design the pulse transformer and suggest the most suitable combination of transformer
and pulse forming network for the various magnetrons to be used.

Specifications

MODULATOR UNIT MODEL 452
Pulse Power: 0 to 3 MW

Load Impedance

Depends on exchangeable puise trans-
formers series 470

Pulse Width
0.1—4 us pulse forming networks series 460

Rise Time

Depends on pulse width, normally 10 9% of
pulse width

Duty Cycle: Max 1.2 per mille as standard
PRF : 200—4000 Hz

Filament Power to Magnetrons
Max 4 A, Max 25 Volts

Variation in Pulse Amplitude
at the Pulse Peak: = 7 9,

Max Inverse Voltage at Magnetron: 20 9,
Dimensions: 54 X108X81 c¢cm (WXHXD)
Weight: 135 kg

POWER SUPPLY UNIT MODEL 451

Output: 12 KV, 500 mA maximum

Input

380/220V or 220/127V three phase 50/60 Hz
Power Consumption: Appr. 7 KVA
Dimensions 54X 108X 81 (WXHxD)
Weight 240 kg

PULSE TRANSFORMERS SERIES 470
Max Secondary Voltage: 35 KV
(magnetron voltage)

Output impedance: 400—1200 2
Puise Width: 0.1—4 us

Max Duty Cycle at Max Working
Voltage: 0.0012

Bifilar Filament Current Rating: 4 A

PULSE FORMING NETWORKS

Series Series
460—50—Y* 460—25—Y*
Impedance 25 £ 50 Q
Pulse Width 0.11—4 us 0.5—4 us

*Y = pulse width in zs. State value.
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MODEL 211

Description

The MAGNETIC AB Model 211 Spectrum
Analyzer is a self contained portable instru-
ment consisting essentially of a superhetero-
dyne receiver which displays its detected
output as a plot of signal amplitude vs: fre-
quency on a CRT. The instrument covers the
frequency range 1000—16000 MHz without
additional units. All controls have been cali-
brated in order to make operation as simple
as possible.

Features

— Completely transistorized.

— Direct-reading tuning dial with tracked
reflector voltage.

— Frequency accuracy better than 1 9.

— Covers the frequency range without extra
plug-ins.

— Dispersion in directly calibrated steps.

— 50 MHz dispersion.

Where Used

The MAGNETIC AB Model 211 Spectrum
Analyzer is built for field and laboratory use.
The instrument is completely transistorized
(for the exception of the CRT and the lIst
LO) in order to make the dimensions small
and the weight low. It is used for observa-
tion of the character and quality of micro-
wave signals.

RF Unit

The rf tuning assembly provides power to
heterodyne with incoming signals over the
frequency range 1000 to 16000 MHz. This
range is covered in four bands. Each band
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has a scale for indicating input signal fre-

quency.

The signal plus power from the first local
oscillator is applied to the first crystal mixer.
With the tuning dial set to the frequency of
the incoming signal, the fundamental or har-
monic output of the Ist local oscillator differs
from the signal by 190 MHz.

Wide Band Amplifier

The 190 MHz difference, which is the mixer
output, is fed to the wide band amplifier.
This amplifier is 50 MHz wide and centered
at 190 MHz. Output from the wide band
amplifier is applied to a second crystal mixer
for heterodyning with the sweeper oscillator
to provide a frequency conversion to 80 MHz.

Sweeper Oscillator

The sweeper oscillator converts the saw-
tooth waveform of the sawtooth generator
into a variable frequency signal centered at
270 MHz. An electronically variable capacitor
is used to vary the frequency of the sweeper
oscillator.

Narrow Band Amplifier

A narrow band amplifier amplifies the 80 MHz
signal from the second crystal mixer and
produces a final frequency conversion to 2
MHz. The bandwidth of this amplifier is 100
kHz or 20 kHz. The output of the narrow
band amplifier is detected by a crystal diode
before it is fed to the video amplifiers.

Video Circuits
The video circuitry amplifies the vertical de-
flection voltage, intensifies the video signals

Spectrum Analyzer

displayed on the CRT and blanks the sweep
retrace.

Marker Oscillator

The function of the marker oscillator is to
provide a variable-frequency marker pip on
the CRT display for calibrating the spectrum
and for making vernier frequency measure-
ments. The marker oscillator can be modu-
lated by an external signal source from
accurate calibration of the dispersion ranges.

Specification

Frequency Range: 1000—16000 MHz in four
bands.

Frequency Accuracy: * 1 9/,

Frequency Dispersion: 0,5 to 50 MHz, adjus-
tabile in seven steps (0.5, 1, 2, 5, 10, 20
and 50).

Resolution Bandwidth: 20 and 100 KHz.
Sweep Repetition Rate: 2 to 50 Hz.

Sweep Synchronization: Power line fre-
quency or external pulse. 10 volts pos or
more.

Sweep Calibrator: Provides an adjustable
marker which may be modulated.
Adjustable: *= 3 MHz.

Int. mod: 5 MHz (x-tal controlled).

Ext. mod: up to 10 MHz.

Sensitivity (mds):

75 dBm, 1000— 1200 MHz.

80 dBm, 1900— 2000 MHz.

70 dBm, 2000— 4000 MHz.

65 dBm, 4000— 7600 MHz.

55 dBm, 4000—16000 MHz.

RF attenuator: 35—135 dB.

IF attenuator: 0—41 dB in 1 dB steps accu-
rate to = 0.1 dB/dB.

Detector Law: Linear.

CRT: DN — 18 — 10, normally supplied:
longer or shorter persistance screens
available.

Intensifier: Provids intensification of trace
on fast rise and decay.

Power Requirements: 115/220/230 V %= 10
%, 50/60 Hz, 50 W.

Dimensions : 432 X 266 X 400 mm (WX HXD).
Can be mounted in a 19" rack by means of
special brackets.

Weight: 18 kg (36 pounds).

Operating Temperature Range: —20 to +60
degrees C.

Data subject to change without notice
CAT 211866



Microwave Spectrum Analyzer

Where Used

The MAGNETIC model 210 Spectrum Ana-
lyzer is built for field use and primarily
intended for permanent installation in radar
stations. It is used to permit an observation
of the character and quality of microwave
signals. An important and very useful applic-
ation of the instrument is to show the condi-
tion of the radar transmitter tube. Such
effects as arcing, missing pulses, parasitic
oscillations, and magnetron pulling under
operating conditions are easily observed.

It is also possible to observe the LO and
AFC operation at the same time as the
radar transmitter spectrum if the IF of the
Spectrum Analyzer is selected to be one
half of the IF of the radar. The IF of the
Spectrum Analyzer should however not be
lower than 4/pulselength.

Model 210 is naturally very useful also for
the microwave laboratory.

Features

— Direct-reading tuning dial with tracked
reflector voltage

— Frequency accuracy better than 1 9

— Self-contained frequency marker

— Simple operation

— Internal, external and power line sync
operation

— 3" flat face CRT

— Made to stand mil. tests

Description

Electrical

The MAGNETIC AB model 210 Spectrum
Analyzer is a portable RF analysis instru-
ment. It is highly sensitive, reliable, and simp-
le to operate, and provides a CRT display of
signal amplitude as a function of frequency.
The incoming signals are fed through an
attenuator to a crystal mixer, where they
are mixed with the frequency swept output
of the local oscillator. The resuitant heter-
odyne signals are amplified in the first IF-
amplifier, converted to a lower frequency
and amplified in a narrowband amplifier.
The video detector is linear in order to
exaggerate the side lobes of the spectrum.
The CRT screen is calibrated in percent
of power.

Data subject to change without notice
CAT 210866
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Mechanical

Model 210 is a compact, extremely sturdily
built unit with a standard 19" panel, 10 ;"
high and 125/16” behind the panel.

The Instrument is entirely seif-contained.
It can be delivered in a rackmount version,
mounted in a strong watertight cabinet or
in a light laboratory cabinet.

Specifikations
MODEL S210

Frequence Range: 2900—3500 MHz
Frequency Accuray: 1 9,

Frequency Dispersion: 0,5 to 10 MHz
Sensitivity (mds) : —80 dBm

Rf Attenuation: max. 100 dBm

Input Connector

Type N (type C upon request)
IF-Frequency

30 MHz (15 or 22,5 MHz upon request)

Resolution Bandwidth: 50 KHz
Frequency Markers

1 MHz (others upon request)

Sweep Frequency Rate: 10—50 Hz
Synchronization

nternal line frequency, external pulse,
free run

Cathode Ray Tube: 3" flat face

Power Requirements

115/220/230 V, 50/60 Hz 250 W

Weight: approx. 28 kilograms (rack mount)

MODEL X210 (same as S210 except):

Frequency Range: 8500—9600 MHz
Frequency Dispersion: 0.5 to 30 MHz

RF Attenuator Range : max. 80 dBm
Frequency Markers

5 MHz (others upon request)

Imput Flange: UG-39/U M4 thread

(Type N or Type C adapter available)

IF Frequency: 45 MHz (other upon recuest)

Model 210 can also be used for the second
harmonic i. e. the frequency ranges 5800—
7000 MHz and 17000—19200 MHz respact-
ively.
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HECLLOTNOP 2

Militarized Oscilloscope

Where Used

Model 812 Oscilloscope is ideal for serv-
ice of radar stations. The short rise time
(0.025 us) and the high sweep speed (0.04
ps/ecm at maximum sweep expansion) are
essential for any work dealing with fast
pulses, while the DC amplifier and the slow
sweep speed (down to 5 s/cm) makes the
oscilloscope suitable for servo work. The
instrument is built to stand military tests
which makes it especially suitable for field
use.

The high performance of model 812A makes
it very useful for service and laboratory
work in nucleonics and guidance system.

Features

— DC coupled amplifier

— Automatic sweep triggering

— 4-inch fiat face CRT

— Made to stand military tests, operating
at —30°C to +€0°C

Principles of Operation

Model 812 is equipped with a DC coupled
amplifier which is free from drift and has
cqual DC and AC gain. The accurately
calibrated input attenuator gives direct read-
ing of AC or DC input voltages from 100
mV/em to 50 V/em.

Any of 22 calibrated sweep speeds from
0.2 ps/cm to 2 sfecm can be selected with
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a direct reading control. A sweep expan-
sion control gives a magnification of 5
times. Lower sweep speeds can be obtained
with a continuous control.

The automatic triggering is a special feature
making the instrument simple to use. To
start the sweep at any arbitrarily selected
point on the input waveform selective trig-
gering can be used.

Description

Model 812 Oscilloscope is a rugged and
compact unit in a rackmount case. The in-
strument is built with quality components to
ensure the highest degree of dependability

Specifications

Sweep

Range

0.2 us/cm to 2 sfcm. Slower speeds can
be obtained

Calibrated

22 calibrated sweeps 1, 2, 5 and 10
sequences

Expansion

5 times

Triggering :

Automatic for repetitive signals up to about
4 MHz

Trigger Level

Control selects any point on the input signal
slope (for repetitive, random or single shot
triggering)

Trigger Selector
Positive or negative. Internal or external

Vertical Amplifier

Sensitive Range

100 mV/cm to 50 V/ecm

Input Attenuator

9 calibrated ranges 1, 2, 5 and 10
sequences

Pass Band

DC to 15 MHz (—3 dB)

Input Impedance

1 megohm shunted with 45 puf
Rise Time

0.025 pus

Max. Vertical Deflection

4.5 cm

General

Voltage Calibrator

Stabilized 0.05—100 V p.tp. 1, 2, 5 se-
quences 1 KHz sq. wave

Cathode Ray Tube

4" flat face DN 10—18. Available with P2,
P7, P11 or P31 screen

Power Supply

115/220/230 V 50-—60 Hz

Weight

Approx. 20 kg

Size

Mounts std 19" rack, height 177 mm,
depth 445 mm

Available Accessory

Probe, 10 megohm shuntzd with 10 puF

This oscilloscope is also available in a dual-
trace version called Model 813. Both chan-
nels of the vertical amplifier in Model 813
have identical characteristics.

Model 812 is also available with a delay net-
work in the vertical amplifier. The model
number is then 812A. This oscilloscope
permits observation of the leading edge of
the waveform that triggers the sweep.

Data subject to change without notice
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Linearity Meter

Where Used

The Linearity Meter Mode! 430 is designed
to measure the amount of differential phase
and gain in Wide Band Transmission Sys-
tems, e.g. transmission systems for colour
television signals.

Nonlinearities in any of the transmission
equipment parts cause changes in the gain
and phase shift of the transmission channel
as the instantaneous amplitude of the video
signal varies. It 1s thus of great importance
for the total distortion in the transmission
signal to adjust the differential phase and
gain to a minimum.

The Linearity Meter Model 430 consists of
two units, the Transmitter Unit Model 431
and the Receiver Unit Model 432. The oper-
ating principle of the system is in short as
follows :

The Transmitter generates a test signal
which consists of a sine wave measuring
signal superimposed on a sine wave sweep
signal. The sweep signal has a relatively
low frequency (15.625 KHz) and a high
amplitude. The measuring signal has rela-
tively high frequency (4.4296875 MHz) and
low amplitude. The high frequency signal
will thereby be swept over the band for the
equipment being tested and a nonlinearity
of the equipment will phase respectively
amplitude modulate the measuring signal.
In the Receiver unit the signal will be ex-
amined and the amount of differential phase
and gain introduced in the signal will be
determined by means of phase and ampli-
tude detectors.

A cathode ray oscilloscope is required as
indicator. The presentation of the measure-
ment will be a straight horisontaline on the
scope. Any curvature on this line is a mea-
sure of differential phase or gain.

To enable measurements for example on a
part of a microwave link the transmitter
and receiver are physically independent of
each other. The only connection between
them is the circuit under test, that is the
link itself.

The units are designed to fulfil requirements
for use under field conditions.

Data subject to change without notice
CAT 430866

Specifications

Over all Accuracy

Diff. gain above 0.2 dB

£ 10 9%, of actual diff. gain = 0.02 dB
Diff. gain below 0.2 dB: * 0.02 dB

Diff. phase above 1°
+ 109, of actual diff. phase * 0.1°

Diff. phase below 1°: = 0.1°

Transmitter Model 431

Sweep Signal

Frequency (sinusoidal): 15.625 KHz
Frequency accuracy: = 1 9
Distorsion: < 3 %,

Residual hum: < 0.1 9,

Amplitude, variable in 0.1 dB steps
+ 6to—15dB (0 dB = IV p-p)

Amplitude accuracy at zero level
=+ 0.2 dB across 75 {2

Attenuator error: = 5 9, between steps
max cumulative * 2,59 of tot. att.

Sync pulse width: 5—10 us
Sync pulse rise time: < 1 us
Sync pulse polarity : negative
Sync pulse amplitude

> 1/3 of sweep ampl.

Measuring Signal

Frequency (sinusoidal): 4.42968705 MHz
Frequency accuracy: = 0.01 %,
Distorsion: < 3 9,

Residual hum: < 0.1 %,

Amplitude, variable in 2 dB steps

0—26 dB below sweep amplitude
Amplitude accuracy at zero dB

* 0.2 dB across 75 £

Attenuator error: < 5 9, between steps
max cumulative = 259, of tot. att.

Output impedance for combined signal
75 £2 = 10 9, unbal.

Magnetic AB

MODEL 430
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Receiver Model 432

Combination Signal
Sweep signal, measuring signal and sync
pulse are added

Power 115—220—230V * 109,
50 Hz = 10 %, 30 W

Dimensions LXHXD 440%177 %330 mm
Weight 9,5 kg

Receiver Model 432

Input impedance: 52 = 10 9
Sensitivity: 75 mV p-p

Sweep output amplitude

15 V across 100 k £2

Sweep output phase: at zero input level

Calibrating voltage: Adjustable £ 30°
Corresponding to 1 dB of diff.
gain or 5° of diff. phase (=~ 50 mV)

Accuracy of calibrating voltage: £ 10 9,
Residual diff. gain: < 0.02 dB

Residual diff. phase: < 0.1 °
Power: 115—220—230 V = 10 %,
50 Hz * 109, 30W

Dimensions LXHXD
440% 177X 330 mm

Weight: 9.5 kg
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Model 434

The Linearity Meter Model 433 is used to
measure the amount of differential gain and
phase of Wide Band Transmission Systems
for Color Television. The unit fullfills the
requirements of the CCIR Recommendation.
421 Test Signal No 3.

The equipment consists of two units, the
Transmitter Model 434 and the Receiver Mo-
del 435.

Both units are intended for laboratory as
well as field use. They are fully transisto-
rized and extremely light weight. They are
water tight (immersion proof) and capable
of withstanding severe field conditions.

Transmitter Model 434

The transmitter generates two basic OUT-
PUT WAVEFORMS, selectable by a front
panel switch, Sawtooth and Staircase (Fig.
1).

A MEASURING SIGNAL is superimposed
on the output wave form in that part of the
amplitude interval which corresponds to
levels between black and white.

The average level of the composed signal
(APL = average picture level) may be set
to three different values by a front panel
switch (Fig. 2). In position MEDIUM each
period of the signal contains the basic
waveform. In positions HIGH and LOW, re-
spectively, every fourth period contains the
basic waveform whereas the three periods
in between, consist of rectangular pulses
with amplitudes 35 % and 100 %, respecti-
vely of the white level amplitude.

Specifications Model 434

Repetition Rate of Sweep Signal:
156 kHz = 1 9,

34

Amplitude of Sweep Signal: +6 to —14 dB
adjustable in 1 dB steps (0 dB = 1V)
Amplitude Accuracy of Sweep Signal:

*+ 0.2 dB at zero level into matched load
Accuracy of Attenuator: = 5 9, between
steps. Max cummulative error 2.5 9, of total
attenuation

Width of Sync Pulse: 4.7 = 0.2 us

Rise and Fall Time of Sync Pulse:

03 = 0.1 gs

Amplitude of Sync Pulse:

30 9, of sweep voltage amplitude

Fall Time of Sawtooth Voltage: 0.3 = 0.1 gs
Rise and Fali Time of Staircase Voltage
03 = 0.2 us

Number of Steps of Sawtooth Voltage:

5 (may be changed on request)

Amplitude Accuracy of the Steps: £ 5 9,
Length Accuracy of the Steps: £ 25 %,

Frequency of Measure Signal:

44297 kHz = 0.01 %

Distortion of Measure Signal: 5 9,
Amplitude of Measure Signal: 10 %, of
sweep voltage amplitude in to matched load
(adjustable by a potentiometer inside the
cabinet)

Amplitude Accuracy of Measure
Signal at 0-level: £ 0.2 dB (matched load)

Transients in Measure Signal
at Sweep and Step start: < 2 ps

Output Impedance: 75 ohms = 10 9,
External Sync: 2 = 1V

Input Power: 115, 220, 230 V = 10 9%,
50 Hz = 10 %,

Fuse: 0.1/0.2A
Power Consumption: 10 Watt
Weight: 6 kilograms

Receiver Model 435

In the receiver the input signal is separated
into its waveform and its measuring signal
components by a filter. The measuring signal
component will contain an amount of mo-
dulation from the waveform due to the dif-
ferential gain and phase of the system
under test. The amplitude and phase modu-
lations are separated and their values arc
displayed on a meter movement in the
receiver. For more detailed analysis, the
detected signals are applied to the vertical
amplifier of an oscilloscope and the output

Linearity Meter

waveform, which is also available in the
receiver, is used for horisontal display.
Available mid 1967.

Specifications Model 435
Frequency of Input Signal: 4429.7 kHz
Amplitude of Input Signal for a Composite

Signal Amplitude of IV = 6 dB:
0.1V £ 6 dB

Input Impedance: 75 ohms £ 10 9,
Accuracy

Differential Gain above 0.2 dB:

10 9%, of reading = 0.02 dB

Differential Gain below 0.2 dB: = 0.02 dB
Differential Phase above 1°:

+ 10 9% of reading £ 0.1°

Differential Phase below 1°: = 0.1°

Display: On a built-in direct calibrated
meter movement or an external oscilloscope

Sync Pulses for Oscilloscope:
> 42V, into 100 kohms

Output Voltage for Oscilloscope:
1V equal to 1 dB or 5 °

Calibration: Internal signal equal to 1° dif-
ferential phase

Residual Differential Gain: < 0.02 dB
Residual Differential Phase: < 0.1°
Input Power: 115, 220, 230 V = 10 9,
50 Hz = 10 %,

Fuse: 0.1/02 A

Weight: 6 kilograms

sawtooth j

staircase
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Transfer Oscillator for Radio Links

How to use

Transfer Oscillator model 436 is a simple and extremely useful
instrument for all kinds of work concerning radio links in duplex
operation.

The instrument is equaily useful for Design—Production testing—
Setting up—Fault location and Tuning.

Description

The oscillator is connected to the antenna connector of the
duplex filter. The transmitter signal of frequency F1 radiated
from TX1 is mixed in the oscillator with a chrystal controlled
frequency equal to Fp generating the difference and sum fre-
quencies Fi—Fp and Fi+Fp of which one is equal to F2. The
output power from the transmitter is dissipated in a 50 ohm
terminator belonging to the model 436. A minor part of the
power is fed to a mixer diode, which is of Hot Carrier type.
The new frequencies generated in the mixer is transfered back
to the link branching filter at a level which can be varied from
—30 to —60 dBm.

The chrystal frequency is chosen around 30 MHz and at a fre-
quency which gives a multiple equal to Fp. Fp is to be specified
when ordering and has to be chosen within the frequency range
25 to 100 MHz.

The oscillator is battery operated and the power consumption
is very low. The battery will last for about 80 hours. Dimensions
and weight are very small, why the unit also is excellent for
field work.

e Frequency F;

Frequency Fy T

FD=F1 —F2

Model 436

Input

on/off

level

Dummy load

Model 436 transfers the signal from T, at frequency Fi to a
signal of frequency F1=Fp which can be received by R,2 in
the same terminal.

Fp is the duplex distance frequency.

Model 436 thus makes possible checking, tuning, adjusting and
repair of one radio terminal without the need for the corre-
sponding terminal.

Data subject to change without notice
CAT 436169
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MODEL 436

Specifications :

Input power .......... .. 20—35 dB

Output power adjustable.. —60 to —30 dBm

Power supply .......... 9 V battery, 12 mA
Frequency .......... .. .. specified by the customer
Dimensions ........ ... .. 140 X 95 X 55 mm

Battery life time .. ... ... appr. 80 hours

Duplex distance frequency specified by the customer
Weight . ......... ...... 1 kg with batteries

GARDSFOGDEVAGEN 18, Magnetic AB

BOX 11060, 161 11 BROMMA, SWEDEN
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SERIES 656

Model 656-2

General

Magnetic AB, since a long time ago leading the field of noise
figure measurements, is introducing a line of ultra low noise
preamplifiers. Connected before your present receiver they can
uprate your communications system performance through a NF
improvement of up to 10 dB with a correspondingly improved
S/N ratio or sensitivity.

Typical application
Antenna przamplifier
Two Way Radio
Aeronautical

Distant telvision reception
Raclio Links

Troposcatter systems

The 656 series of preamplifiers is customer's designed and
optimized for best noise figure improvement for the customer,
with respect to requirements of operating frequency, band-
width, input VSWR and crossmodulation. With a loss in NF they
can be delivered with a VSWR down to 1,2 at bandwidths of
up to 1 octave and with improved crossmodulation performance.

GARDSFOGDEVAGEN 18,

Magnetic A
34B

BOX 11060, 161 11 BROMMA, SWEDEN

Low Noise Preamplifiers 30-860 MHz

The table below shows typical performance for narrow band
noise optimized FET-amplifiers.

Frequency range MHz NF dB Gain dB
max. min.
30—100 2.0 20
100—174 2.5 20
174—225 30 20
225—400 3.5 15
400—470 4.0 15
470—860 55 10

The amplifiers take advantage of the latest state of the art in
semiconductor and circuit technology and use the best ger-
manium, silicon or FET transistors, depending on application.
Each amplifier is complete and contains its own stabilized power
supply, ready to be connected ahead of your receiver.

Contact Magnetic AB with your specific requirements if you
want to get less noise and better signals out of your receivers.

Low Noise Amplifier model 656-2

Specifications:

Frequency .............. 146—175 MHz, tunable
Bandwidth . ........ ..... min. 4 MHz, at —3 dB
NF ... max. 2.5 dB

Gain .................. min. 20 dB

Impedance infout ........ 50 ohms nominal
Connectors infout . ....... BNC female, UG 1094/U
Transistors . ............. 2XFET

Mains supply ............ 220 V £10 9%, 50 Hz
Mains fuse . ............. 50 mA 5X20 mm
DC-output .............. —15V

DC-tests points .......... 3

Dimension chassis ...... 175X 61 X35 mm

Fixing holes ............ diam. 4.5 mm, 168 mm c-c
Temperature range ...... 0° to +50° C

MTBF ... ............... min. 40.000 h

Delivered with mounting adapter for fixing to a flat surface
with two M4 screws. Mains cable appr. 2 m long with 3 wires
grounded 2-pole mains connector.

Data subject to change without notice
CAT 656169
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Microwave Fixed High Power Attenuator MODEL "M

Coaxial High Power Attenuator L911A-1

This Coaxial High Power Attenuator together with a movable
short is used to introduce a fixed standing wave ratio in a
transmission line. By means of a movable short, the phase of
the standing wave can thereby be varied in the same way as
for our earlier attenuators for waveguides. The attenuator can
be delivered with other types of coaxial connectors on request.

Specifications

Frequency range ........................ 1220—1350 MHz
Attenuation . ..... ... ... oL 7 dB*
Accuracy . ... = 05 dB
Average power max .................... 600 W
Peak power max ............ .. .. ... . .... 600 kW
VEWR max ............... ... ... ...... 1.1
Dimensions, Diameter ... . .......... ... 125 mm

Length .. ......... ... ... .. 415 mm
CoNNECor ... ... Spinner 155"*

* May be changed on request

Waveguide Attenuator model 911

Magnetic AB series of Microwave Fixed High Power Attenu-
ators as shown on data sheet CAT 911866 have been com-
pleted with new attenuators for other frequency bands and
with other attenuations than our earlier attenuators. They are
used to introduce a fixed standing wave ratio in a waveguide
transmission line. The attenuators have the same features as
earlier models i.e. will withstand high average power and high
peak power, small dimensions and can be pressurized as the
waveguide system itself. The new models with data will be
found in the list below.

Specifications

Model Attenuation Freq. range Accuracy Aver Power** Max* Waveguide Flanges Approx
no dB GHz dB (max) Watts VSWR IEC RG/u [EC UG/ Length mms
Cac 6.0 4.7— 7.0 +0.5 400 1.05 RS8 — PDRS8 — 230
C911C-1 9.0 47— 7.0 +0.5 400 1.05 R58 — PDRS8 — 230
J911C 8.0 53— 8.2 +0.5 375 1.05 R70 50 UAR70 344 230
911D 12.0 53— 82 +0.5 375 1.05 R70 50 UART70 344 230
X911C 10.0 8.4—12.4 +0.5 300 1.05 R100 52 UBR100 39 300
X911C-1 10.4 8.4—124 +0.5 300 1.05 R100 52 UBR100 39 300
PA1tA 7.0 12.0—18.0 =+0.5 150 1.056 R140 91 UBR140 419 90

* The attenuator terminated in a well matched load. ** Max. Peak Power of the attenuator is egual to the peak power of the waveguide.

! From lan 69 the attenuation will be indicated by /7dB ... /10dB etc.

GARDSFOGDEVAGEN 18, =
sox 1100, 161 11 srommia. sweed IVlagnetic AB
Data subject to change without notice
CAT 311569 34 C
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MODEL 913B,
B-2

General

Magnetic AB line of High Power Terminations now includes new
types of terminations. The most interesting one is the new con-
vection-cooled termination in cast aluminium with the cooling
fins parallel to the waveguide. By this arrangement forced air-
cooling is simplier. A type with built in fan is also available.
These terminations have the same low VSWR as our earlier se-
ries, but will withstand higher average power. Some of the new
types are designed on customer's requirements and show our
flexibility in manufacturing. If you have special requirements e.g.
concerning air or water cooling, air-pressure, dimensions etc.
please make contact with us.

Model S913B

SPECIFICATIONS ;-

Frequence range

2.70—3.95 GHz*

Wavegquide ............ R32, Aluminium alloy

Flange ................ UAR32, Aluminium alloy

VSWR, max ... ....... 1.05

Average power, max 2.5 kW

Peak power, max ........ Equal to peak power of waveguide
Dimensions, Lenght . ... .. 402 mms

Width ... .. 140 140 mms
Cooling ................ Convection air cooling
Weight ................ 6 kgs
Material ................ Cast aluminium alloy
Colour ....... ... ... ... Black

Microwave High Power Terminations

Description

The actual dissipation and power takes place in a thin layer on
the walls of the waveguide. The lenght of the waveguide where
most of the power is dissipated is essentially empty and does
not contain any objects which might reduce the peak power
capacity. This capacity is equal to that of the empty guide itself
and can be increased in the same way as the empty guide by
pressuration.

The average power handling capacity of the termination is restric-
ted by the requirements that the temperature of the dissipation
material should not exceed 300° C. Because of the excellent
thermal conduction between the dissipative material and the
waveguide wall, forced air will greatly increase the power hand-
ling capacity of the terminations.

Model $913B-2

SPECIFICATIONS :

Frequence range

2.70—3.95 GHz*

Wavequide .. ..... ... ... R.32 Aluminium alloy
Flange ................ UAR32, Aluminium alloy
VSWR, max ............ 1.05

Average power, max 3.0 kW

Equal to peak power of waveguide
Forced air cooling

220 V 50—60 Hz

MS 3102 A—145—1 P

502X 144X 144 mms

Peak power, max ..... ...
Cooling
Fan ......... ... ... ...
Power connector ........
Dimensions

Weight ............. ... 9 kgs
Material ..... ... ... .. .. Cast aluminium alloy
Colour .............. .. Black

Typical example of terminations designed to customer’s specifications.

Model P913-2

SPECIFICATIONS:
Frequency range

16.0—17.0 GHz*

Waveguide ............ R140, Aluminuim alloy
Flange ........ ........ UBR140, Aluminium alloy
VSWR, max ............ 1.05
Average power, max 250 W
Peak power, max ........ 6.5 kW
Cooling ................ Water 2 |/min
Dimensions, Lenght .. .. .. 155 mm

Diameter .... 41 mm
Colour .............. .. Black

* Terminations of the same type but for other frequency bands available on request.

= GARDSFOGDEVAGEN 18,
Magnetic AB o 6 i1 BroMva, SWeDEN
34D

Model G913-2

SPECIFICATIONS :

Frequency range 4.50—5.85 GHz*

Waveguide ......... ... R48, Al-alloy
Flange .............. .. UER48, Al-alloy
VSWR, max ............ 1.1

Average power, max .... 1500 W

Equal to peak power of waveguide
Convection air cooling

—42° to +75° C

—32° to +55°C

Peak power, max ..... . ..
Cooling
Ambient temperature
Operating temperature

Data subject to change without notice
CAT 9131168



Microwave High Power Termination

Where used

These broad band terminations are intended
to be used as dummy loads for high-power
microwave transmitters. They are capable of
dissipating large amounts of power without
producing undesirable reflections in the
-— waveguide system. Their low VSWR, smali
dimensions, and low price also make them
suitable for use in the laboratory as low
power terminations.

Features

— High average power

-— High peak power

— Low VSWR

— Small dimensions

— Pressurized on request
— Negligible energy leakage

— Low cost

Specifications

Typical VSWR for Model X910 B

L Data subject to change without notice

CAT 910866
-
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MODEL 910,913

High Power Terminations Model 910 (Brass)

Frequency Waveguide Flange Max Aver** Dimensions mm
Model \.nge GHz IEC  RG/U WR (EC vswa  Rower B
atts

L910  1.14—1.73 RI4 69 650 PDR14 417A 1.20 2500  No cooling fins 500
L910A 1.14—1.73 R14 69 650 PDR14 417A 1.05 5000 E 1000
L910B 1.14—1.73 Ri4 69 650 PDR14 417A 1.05 10000 150 300 1000
S910*  2.70—3.95 R32 48 284 UAR32 53 1.05 1500 134 134 540
S910A 2.50—3.75 — — (WG10A) — {W976) 1.05 1000 83 119 540
S9108 3.30—4.99 R10 — 229 PDR40 (CPR229) 1.05 1000 82 97 440
S910D 2.70—3.95 R32 43 284 UAR32 53 1.20 500 80 120 210
G910 395585 R48 49 187 UAR43 149A 1.03 1000 92 120 300
J910* 5.85~8.20 R70 50 137 UAR70 344 1.05 375 57 57 230
J910A  585~8.20 R70 50 137 UAR70 344 1.05 800 75 10 290
H910 7.03—10.0 R34 51 112 UBR84 51 1.05 250 48 48 160
H910A* 7.05—10.0 R34 51 12 UBR84 51 1.05 350 60 30 160
H910B 7.05—10.0 R84 5 112 UBR84 51 1.03 600 60 90 240
X910* 8.20—12.4 R100 52 0 UBR100 39 1.05 250 4 4 140
p X910A 8.20—12.4 R100 52 90 — (Z830304) 1.05 250 41 41 140
_YQIQB 8.20—12.4 RI100 52 90 UBR100 39 1.05 500 60 90 200
P310 12.4—18.0 R140 9N 62 UBR140 419 1.05 150 50 50 90
High Power Terminations Model 913 (Aluminium}

1913  114—1.73 R14 103 PDR14 418A 1.20 2500  No cooling fins 500
L913A 1.14—1.73 R4 103 — PDR14 418A 1.05 5000 " 1000
L913B 1.14—1.73 R14 103 — PDR14 418A 1.05 10000 150 350 1000
5913 2.60—3.95 R32 75 — UAR32 584 1.05 2500 135 135 540
S913A* 2.60—3.95 R32 75 - UAR32 584 1.05 2000 135 135 440
G913 3.95—5.85 R48 95 — UARA48 407 1.05 1000 92 120 300
1913 585~8.20 R70 106 — UAR70 441 1.05 375 57 57 230
J913A  5.85~—8.20 R70 106 — UAR70 441 1.05 800 75 110 290
H913 7.05—10.0 R34 68 — UBR84 138 1.05 250 48 48 160
H913A* 7.05—10.0 R84 68 — UBR84 138 1.05 350 80 90 160
H913B 7.05—10.0 R84 68 UBR84 138 1.05 600 80 90 240
X913* 8.20—12.4 R100 67 — UBR100 135 1.05 250 3] 4 140
X913B 8.20—12.4 R100 67 — UBR100 135 1.05 500 60 90 200
P13 12.4—18.0 R140 N UBR140 419 1.05 150 50 50 90

* Normal stock standard

** Max Aver Power Rating is doubled by forced air cooling.

High power terminations for other frequen-
cy-bands available upon request.

Max. Peak Power of the load is the equal
to the peak power of the waveguide.

If other flanges than those specified are de-
sired, please specify the required flange.
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MODEL M

Where Used

This high power attenuator, together with a

movable short, is used to introduce a fixed
standing wave ratio in a waveguide trans-
mission line. By means of the movable short
the phase of the standing wave can be
varied.

This set up is very suitable for determining
the characteristics of high power magnetrons
and klystrons, and for studies of breakdown
in high power systems and components.

Specifications

Microwave Fixed High Power Attenuator

When the attenuator is terminated with a
short, the VSWR introduced in the trans-
mission line for 7.0 dB is 1.5 and for 4.8 dB
2.0. The VSWR 1.5 and 2.0 are typical values
for testing magnetrons and klystrons.

Features

— High average power
— High peak power
— Small dimensions
— Can be pressurized

i L L " L L L L L.
n 0 " na w ok

Typical attenuation for X 911 A

Testing of magnetrons

FPECTRUM ANALYSER
MAGNENC 310 0R 341

ATTERLIATOR
VAGNETIC 911 A T8l

HGH FOWTE MUIDULATOR 450

The magnetron tested is loaded with the specified
VSWR. The phase of the standing wave is varied
by means of the variable short. Variation in power,
frequency and spectrum is measured.

High power breakdown studies

oence
Unanith TEST ey

HNUATOE
MACTHED §18 B A dl

MAGNENE 710

HRGM POWLE MODULATCR 450

The device under test is checked with a required
pover and standing wave. The phase of the standing
wave Is slowly varied by the movement of the short,
and an eventual breakdown Is observed.

Model Attenuation Freq. range Accuracy Aver Power** Max* Waveguide Flanges Dimensions mm
no dB GHz dB (max) Watts VSWR IEC RG/u WR IEC UG/u A B C

2.6—3.95 + 05
Sot1A 70 29-35 +03 1000 105 R32 48 284 UAR32 53 134 134 400
S911B 4.8 2639 +03 1000 1.05

7.05—10.0 +05
HI11A 7.0 T 400 1.05

8.5-96 +03 R34 51 112 UBRs84 51 % 60 230
HI11B 48 7.05—10.0 +03 400 1.05

+

XS11A 7.0 8.4—124 I 0.5 300 1.05

8.5—10.0 +03 R100 52 % UBRIOO 39 ) 60 210
X918 4.8 8.4—12.4 +03 300 1.05

* The attenuator terminated in a well matched load.

** Max. Peak Power of the attenuator is egual to the peak power of the waveguide.

36

Data subject to change without notice
CAT 911866



Low Power Terminations/Directional

Couplers/Transitions

Low Power Terminations
Model 912, 916

Considerable care has been taken in de-
sign and manufacture of Model 912 and 916,
to ensure a Low VSWR. The terminations
are designed for termination of Magnetic
AB Noise Sources, but are also suitable
for other measurements, where a termina-
tion, which has a negligibly small reflec-
tion coefficient is required.

The terminations are available in Brass or
Aluminium waveguide and have the Model
no:s 912 and 916 respectively.

Coaxial Low Power Termination
Model 951A

This termination is primarily designed for
termination of Coaxial Noise Source Model
122C but has also found wide use in other
laboratory applications, where good VSWR’s
are required.

Specifications

Wavegulde Flanges Average
Model") Fraquancy IEC  JAN e Power Man Length
Range, GHz R RGJU IEC UG/U {max) W VSWR mm
$912 2.90— 3.50 32 48 UAR32 53 | | 220
G912 3.95— 5.85 48 49 UAR48  149A 180
1912 5.85— 820 70 50 UAR70 344 1.0 1.02 140
Hg12 7.05—10.00 84 51 UBR84 51 110
X912 8.2—12.40 100 52 UBR100 39 100
P912 12.40—18.00 140 9 UBR140 419 80
951A 04, 47 Coaxial N-male 50 ohms 1.1, 1.15 respectively

1) In Aluminium alloy the Model no. is 916

Cross-Guide Directional Couplers
Model 942, 943

the requirements of high coupling accuracy
over frequency ranges required for noise
figure measurements.

Magnetic AB
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MODEL 912, 916
951A, 942, 943
914, 914A

Magnetic AB  Cross-Guide Directional
Couplers are specially designed to meet Specifications
Waveguide Flan
1 Frequency ges Coupling?) Coupling
Model’) Range, GHz tEC JAN IEC UG/U dB Accuracy, dB
R RG/U ;
5942 2.60— 3.95 32 48 UAR32 53 20 + 05 \ . X/H 914 A
G942 3.95— 5.85 48 49 UAR48  149A 20 +05
1942 5.85— 8.20 70 50 UAR70 344 20 +05
H942 85 — 9.6 84 51 UBR84 51 20 +05
X942 85— 96 100 52 UBR100 39 20 +05

') In Aluminium alloy the Model no. is 943. ?) May be changed upon request.

Waveguide Transition Model 914A

These components provide transitions from
waveguide R84/RG51 to R100/RG52 with
flanges UG51/UG39. The lengths of the
transition is 50 millimetres and VSWR s
better than 1.04. Transitions between other
waveguide sizes are available on request.

Data subject to change without notice
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Waveguide Step Transition
Model 914

A new Step Transition Model 914 is avail-
able for transitions from waveguide R84/
RG51 to R100/RG52. This transition has
a length of only 10.4 millimetres and VSWR
better than 1.04. The transition is only avai-
lable In Aluminium alloy.

X/H 914
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SERIES 1000

Series 1000

This series was designed to become a ver-
" satile, State of the Art scientific instru-
mentation for basic and applied ionospheric
research as well as for radio communica-
tion survey.

SERIES 1000 IS NOT JUST ONE MODEL
OF IONOSPHERIC RECORDERS. IT IS A
MODULE SYSTEM OUT OF WHICH A
LARGE VARIETY OF INSTRUMENTS CAN
BE BUILT.

The series contains the five basic units for
all ionosondes :

SERIES 1010, Signal Generating Equipment
SERIES 1020, Transmitting Equipment
SERIES 1030, Receiving Equipment
SERIES 1050, Height and Frequency
SERIES 1050, Measuring Equipment
SERIES 1060, Recording Cameras

Plus the following Auxiliary Equipment :

SERIES 1070, Programming Equipment
SERIES 1080, Power Supplies and
SERIES 1080, Special Equipment
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Continuous development work is going on
at Magnetic AB to broaden and improve the
line of equipment available.

As a result of the modular design a cus-
tomer will have the possibility to modernize
his equipment as technique advances.

SOME OF THE BASIC FEATURES OF THE
SERIES 1000 ARE:

— Very High Accuracy in Frequency and
Virtua!l Height

— High Power

— [Claborate Programming Capabilities

-— High Reliability and long Maintenance
Intervals

On the following pages you will find a
description of MODEL 1005 W, A Vertical
Incidence lonospheric Recorder for Scienti-
fic Applications which has been produced
in a fairly large number. This instrument
represents one of many combinations pos-
sible with equipment from the SERIES 1000.

lonosphere Recorders

MODEL 1005 W

Model 1005 W is a highly advanced vertical
incidence ionospheric sounder representing
State of the Art performance in accuracy
and reliability. It is intended as a stationary
or trailer mounted recorder for prepro-
grammed recording of the ionosphere at
regular intervals, as well as for special in-
vestigations by manual operation.

Characteristic Features of
Model 1005 W are

— High Output Power

— Excellent Low Frequency Response

— Sophisticated Programming Capabilities

— Standardized, Easy-to-Evaluate
Recordings

Description

The heart of Model 1005W is the Model
1015 Signal Generating Unit, which generates
a pulse modulated signal variable in fre-
quency between 0.25 and 20 MHz. In nor-
mal operation the frequency is automatic-
ally swept across this range and varies with
time as an extremely accurate logarithmic
function. The sweep time can be set to
several values in the range 30 seconds to
3 minutes, or larger on special order. —
The frequency tuning may also be accom-
plished by manual operation of a front panel
knob.

The pulsed output signal from the 1015
signal generating equipment is fed to the
transmitter unit Model 1025. This unit is a
broadband power amplifier, which amplifies

Cont.

Data sub)ect to change without notice
CAT 100866/1




lonosphere Recorders

the signal to approximately 30 KW peak
power. The output signal from the trans-
mitter is available at several output con-
nectors, each representing a certain im-
pedance. This feature makes possible the
use of various types of antennas.

When radiated in a vertical direction the
transmitted signal is at certain frequency
bands reflected from the various ionized
layers in the ionosphere. The reflected signal
is picked up either by the same antenna that
radiates the transmitted signal, in which
case a duplexer is required, or by a sepa-
rate antenna, and fed to the receiver unit
Model 1035.

The receiver unit Model 1035 contains a
preselector circuit to reduce cross-modula-
tion from interfering broadcasting and radio
communication transmitters. The receiver is
a normal double superheterodyne with a
1:st intermediate frequency of 4 MHz (8
MHz in the frequency band 2256 MHz to
6.75 MHz) and a 2nd intermediate frequency
of 455 KHz.

The receiver has a variable bandwidth se-
lectable in steps within the range 10 KHz
to 30 KHz, and a variable pulse differenti-
ation selectable in the range 20 to 100 mi-
croseconds or undifferentiated.

The receiver has two primary output chan-
nels :

One is the channel required for the pre-
sentation of echoes in the form of intensity
modulation of cathode ray tubes. An im-
portant consideration in this case is to
utilize the limited dynamic range of the

Data subject to change without notice
CAT 1000866/2

cathode ray tube and camera film combina
tion in an optimum way. Since it is requirec
that the sensitivity given by the noise figur
of the receiver is to be preserved throughout
the recording system, the brightness of the
cathode ray tube representing receiver noise
is set at a value giving maximum signal
sensitivity of the whole system. The video
signal is then compressed and clipped in a
suitable way.

The second output channel gives an undif-
ferentiated output, which is substantially
linear or logarithmic over a wide dynamic
range, this range being adjustable as re-
quired. This channel is intended for ampli-
tude recording of the reflected signal.

The received signals are displayed on three
different cathode ray tubes for different
types of recordings:

Display A is obtained by applying only
height sweep to the cathode ray tube. The
frequency scan is obtained by moving the
film in a camera at a rate synchronously with
the frequency sweep past the stationary line
image projected on it by the camera lens.
The record so produced is on standard
35 mm film and requires, in normal opera-
tion, 100 mm length of film for the entire fre-
quency sweep of each record.

Display P (Panoramic) is made by applying
both height and frequency sweeps to the
cathode ray tube and photographing the
image by a standard 16 mm motion picture
camera, which provides single-frame time
exposure.

Magnetic AB
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SERIES 1000

A monitor display can be used for checking
both displays A and P during exposure.
Moreover, the monitor contains facilities for
operating as a radar a-scope when display-
ing height on the horizontal axis, amplitude
on the vertical axis, and height markers as
intensity modulation of the trace.

Both records A and P contain complete
date-time information consisting of year,
month, day, hour, minute and two-letter sta-
tion identification.

Figure 1 shows a circuit diagram of the
programming unit Model 1075. Programs are
set up by inserting small plugs in the time
program matrixes (hour program, day pro-
gram, month program} and in the function
program matrixes. The reader will get a
good idea of the wide variety of program-
ming possibilities by taking a look at the
actual program sst up in Figure 1. This
program gives:

Normal soundings every full hour with three
soundings five minutes apart at three diffe-
rent gain levels (gain run), and 1000 km
height range. During sunrise and sunset
soundings every ten minutes but gain run
only at full hours. 250 km and 2000 km
height ranges once every hour; at night
high gain. During three days a month soun-
dings every quarter of an hour. Gain runs
at full hours.

Figure 2 to 5 will give the reader an idea
of the carefulness applied to the design of
the important circuits of Model 1055 Height
and Frequency Measuring Unit. These cir-
cuits feature the most advanced pulse tech-
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SERIES 1000
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Figure 2

Figure 3

Figure 5
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nique and serve as the base for the high
over all accuracy obtained on actual re-
cords.

Fig. 2 and 3 show the generation of the
extremely linear Miller run-down sweeps
which are used throughout the recorder.
Figure 4 shows the unique “Dynamic Fo-
cus” which gives pin-point sharpness along
the whole trace.

Fig. 5 shows the height marker pulse train
of 20 km and 100 km markers. These mar-
kers are derived from a X-tal controlled
oscillator synchronized to the transmitter
pulse frequency. This method combines the
accuracy of X-tal controlled markers with
the absence of jitter obtainable with mar-
kers derived from a carefully triggered
oscillator. The Zero Height Marker is effec-
tively locked to the ground echo by a servo
loop. The suppression of the markers be-
low zero height where frequency markers
are introduced is clearly seen in fig. 5.

Specifications
for lonosphere recorder Model 1005 W

Frequency Range
0.25—20 MHz

Frequency Scale
Logarithmic

Frequency Markers
Every 0.25 MHz (0.25— 2 MHz)
Every 1 MHz (2 —20 MHz)

Output Power
Minimum 25 kW at 600 ohms output
(Normally 30—40 kW)

Pulse Repetition Frequency
Internal Trigger
Line frequency or half the line frequency

External Trigger
25 Hz—60 Hz

Pulse Width
70—100 us
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Pulse Rise Time
7 us

Height Ranges

0— 250 km
0—1000 km
0—2000 km
others upon request

Height Scale

Linear

Height Markers
100 km and 20 km

Recording Time (provided by two alternative
gearboxes)

Gearbox A

High speed Low speed

30 secs 120 or 90 secs
60 240 or 180 ,,
Gearbox B

30 240 or 180 ,,
60 ,, 480 or 360 ,,

(Low speed or High speed selectable by a
front panel switch)

Film speed

The 35 mm film camera is provided with
four selectable film speeds

1. 33 mm/min. Gives
100 mm record with 180 sec sweep time

2. 67 mm/min. Gives
33 mm record with 30 sec sweep time

3. 100 mm/min. Gives
100 mm record with 60 sec sweep time

4. 133 mm/min. Gives
67 mm record with 30 sec sweep time

Receiver Noise Figure
Approximately 10 dB

Receiver Bandwidth
10 KHz, 20 KHz, 30 KHz

Receiver Differrentiation Time Constant
10 us, 20 us, 50 us, 100 us
(others upon request)

Magnetic AB
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Power Consumption

2 kW

Size

Width 2400 mm

Height 1700 mm

Depth 590 mm (excl. desk)

Weight
750 kg

Accuracy

Frequency as well as height markers are
produced in crystal controlled generators.
Height markers at 20 km and 100 km height
intervals are presented electronically, se-
lectable by a front panel switch. Accuracy
of markers is % 0.59,.

The height marker generator is a pulsed
type in order to run synchronously with the
transmitter pulse frequency without time
jitter.

The zero of the height scale time base is
accurate and stable to at least & 3 usecs.
In order to keep the ground echo from the
transmitter in coincidence with the zero
pulse from the height marker generator the
outgoing pulse from the transmitter is auto-
matically time controlled by means of a
servo loop circuit. This circuit will guarantee
long time stability of the transmitter pulse
signal position on the height scale.

The over all height scale accuracy depends
on the oscilloscope tube resolution rather
than the optics and film material. Therefore
the recorder can be equipped with two A-
displays and 35 mm cameras. One of these
should be used with a short range time base
when great accuracy in the 100 km region
is important. On the 100 km level the ac-
curacy wili then be of the order of = 0,5 %,.
The cathode ray tube normally used for
Display P is utilized for this purpose.

The frequency markers are derived from
harmonic X-tal oscillators with an accuracy
of 0.1 %. The markers are presented below
the zero height line on the ionogram with a
constant width of 19, in frequency. The
over all accuracy in determining radio fre-
quency is £ 0.5 9.
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MODEL 1906

lonosphere Sounding Antennas for

Vertical Incidence

Description

THE MAGNETIC AB model 1906 LOG PE-

RIODIC AND FOLDED DIPOLE SYSTEM

is a highly advanced antenna system deve-

loped in cooperation with National Bureau

of Standards, Boulder, Colo. U.S.A.

It is exclusively made for vertical incidence

sounding where high efficiency is a demand

over the entire frequency range from the

very low frequency end of 0.25 MHz and

up to 20 MHz. It consists of two antennas.

— One folded dipole antenna covering the
range of 0.25—2.3 MHz.

— One log periodic antenna covering the
range of 2.3—20 MHz.

The gain is 6 to 8 dB in the vertical direc-

tion.

Electrical Specification

Frequency Range:

Folded Dipole 0.26—2.3 MHz

Log Periodic 2.3—20 MHz

Polarization: Horizontal

Input Impedance:

600 ohms balanced (log periodic matched
with an 80 m (260 feet) taper feeder from
180 chms
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A

Gain:

6 dB or better in the vertical direction over
an isotropic antenna.

VSWR: 2 to 1 maximum

Folded Dipole Antenna

The unfed section of the Folded Dipole
consist of four paralelled wires in order
to match the characteristic impedance to
600 ohms. The fed section is a single wire.
The length of the dipole antenna is succes-
sively cut in 14 steps as the frequency
Sweep advances. The division is made in
a logarithmic scale in decrete steps. This
is accomplished by means of relays which
are linked in the antenna. These relays
are made in accordance with the following
specification.

Antenna Relays

In order to cut the two elements in the
folded dipole a relay unit consisting of three
contacts is needed. (See fig.)

Relay Contacts : High vacuum Reed switches
Contact Rating: 10 kV 2 A

Operating Voltage: 24 V

Operating Current: 60 mA maximum

Closing Time: 5 ms maximum
Lightning Protectors: Gas-filled spark gaps

The relay operation is synchronized to the
pulse rate of the ionosonde to ensure that
no contact shift will take place during the
time for an outgoing pulse.

The realy set is entirely potted in epoxy
resin to withstand all weather condition. The
operation cable is perpendicularly con-
nected to the set with a watertight MS
connector.

Log Periodic Antenna

This antenna consists of 17 elements on
each side, logarithmically spread in order
to cover the frequency range. The antenna
is carried by unstretchable glassfibre side
ropes.

Physical Specifications
Dimensions:

FOLDED DIPOLE:

Folded Dipole Masts:

10 pcs 20 m high steel tubes
Dipole: Lenght 503 m (1670 feet)

Height 20 m above ground
Antenna Wire: No 12 copperwelded steel
LOG PERIODIC:

Log Periodic Center
Tower: Height 72 m

Construction Crossbar design

Cross Section 1 m in square
Antenna Top Height over Ground: 71.7 m
Antenna Base: 966 X 67.0 m
Height for Lowest Element over Ground:
18 m
Antenna Wire: No 12 copperwelded steel

Antenna Relay unit
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Microwave Refractometer

Magnetic AB

Snace HoDirnsrt Lore

MODEL 100

Features

— Predictions of radar wave path for fire control and missile
tracking radars.
— Scientific studies of the athmosphere with radio meteor-

ology.
— Path studies for radio link systems.

This new Refractometer was developed by Magnetic AB in close
cooperation with the Environmental Science Service Administra-
tion in Boulder, Colorado, and the Research Institute of National
Defence, Stockholm.

Background—Application

The importance of the refractometer index of air for the propaga-
tion of electro-magnetic waves has long been known. Changes
in the refractive index along a propagation path anables scat-
tering link connections but often they cause difficulties for in-
stance in the technique of height measurements with radars,
where completely erroneous height information may be ob-
tained. Another less common but very important effect is the
loss of radar contact with an aeroplane as a result of bending
of the radar wave.

The factor of importance for the propagation in air is the diffe-
rence in refractive index between different points. Such differen-
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cies may be large scale effects resulting in slowly varying re-
fractive gradients or small scale effects, with fast varying gra-
dients, normally the result in turbulence phenomena. An im-
portant application of the large scale effect is the propagation
of radar and radio link waves in ducts. Scattering link propaga-
tion is typical for the small scale effects.

How to use

The refractometer may be mounted in a mast on the ground or
in an aeroplane. |t measures simultaneously the refractive index
at five different spots. The sensing elements are open micro-
wave resonant cavities through whnich air passes freely. To
measure the refractive index of the air in the cavities these are
fed by a microwave signal.

The operation is based on the fact that the resonant frequency
of a microwave cavity of fixed dimensions is determined by the
refractive index of the material contained within the cavity.
Consequently, the measurement of the resonant frequency can
be considered as a measurement of the index of the sample.
The instrument further contains a closed reference cavity where
the refractive index is stable. Electronic circuitry in the refracto-
meter makes a computation of the refractive index at each
measuring point by comparing the resonance frequency of the
cavity at the point with that of the reference cavity.

GARDSFOGDEVAGEN 18, z
sox noco 16111 romva, sweoen IVIQagnetic AB
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MODEL 100

Principles of Operation

In order to achieve a good enough frequency stability the
measuring frequency is generated by a voltage controlled Crystal
Oscillator, which is linearly frequency modulated to provide a
frequency sweep of 200 PPM.

The oscillator frequency is 15.8 MHz. It is multiplied by 6 in a
step recovery circuit and further multiplied in a solid state X96
multiplier to give an output of 10 mW at 9100 MHz.

The frequency is swept over the resonant points of the reference
and the sampling cavities. The reference cavity is integrated in
a closed loop circuit which centers the frequency sweep to its
own resonant frequency.

When the sweep passes the resonant frequency of the reference
cavity a detected pulse resets a flip-flop multivibrator that was
set by the sweep start. As the cavity pulse appears at the center
of the sweep the flip-flop generates a symmetrical square wave.
The sweep also passes the resonant points of the sampling
cavities. Each sampling channel has its own flip-flop circuit,
which is set and reset in the same way as in the reference
channel. A certain refractive index subtracted from the reference
channel index, which unequals zero, causes an unsymmetrical
square wave proportional to the measured refractive index. The
square wave is averaged and fed to a differential amplifier which
produces a DC-voltage output. The DC-voltage is proportional
to the refraction index.
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Microwave Refractometer

Sampling channel

Specifications :

Number of measuring chan-
nels ....................
Measuring range ........
Resolution ..............
Measuring accuracy . .. ...
Profile sensitivity ........
Center frequency ........
Each channel is provided
with outputs for profile,
differential and turbulen-
ce measurements
Power Consumption . ... ..

Mechanical dimensions . . . .

5

200 N-units
0.2 N-units
2%

0.1 V/N
9100 GHz

27—30 V, 1 A DC or
220V, 0.25 A AC, 50/60 Hz
W 19" xH 63%,” xD 12"

Data subject to change without notice
CAT 1100169



Electronic Keyer

Where Used

The Magnetic AB Electronic Keyer is a com-
pletely transistorized unit for use wherever
a need for generation of a continuously re-
peated signal in International Morse Code
exists,

The unit was originally designed for genera-
tion of identification signals in transmitters
for Civil Aviation Radio Navigation Aids.
Since the Keyer employs no moving parts
it has a very high degree of reliability,
proven by long term field tests carried out
by the Swedish Telecommunications Admi-
nistration. The Administration is exchanging
all old keyers in ILS, VOR, NDB and Locator
transmitters for this new solid state device.

Description

The unit is built up on printed circuit boards
mounted in a small box easy to install in all
common types of transmitters. The output
stage is a transistor switch intended for grid
or cathode keying of a transmitter tube. The
switch is operated by a Morse Code DC
pulse train generated by a combination of
counter and logic gate circuits. The coding
is performed by connecting a number of
resistors into the circuit. To set up the code
is just as easy as to solve a simple cross-
word.

Features

— Fits into all common transmitter types.

— High reliability — no moving parts.

— Adjustable repetition cycle time.

— Codeable for one, two, and three letter
International Morse Code combinations —
except for the longest, and normally un-
wanted, three letter combinations.

— For AO/A1 NDB's an extra PC board
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extends the cycle time to 30 seconds
and generates the AO interval.

— ICAO Standard speed — 7 words per
minute.

— Easy to code.

— Easy to change code.

— Easy to install.

— Low power consumption.

Principles of Operation

The counter consists of a chain of bistable
flip-flops and has a maximum capacity of
64, by feed-back reduceable to any even
number. The counter time-interval unit
equals a Morse Code dot at 7 wpm. By
inserting resistors in the Code Matrix ac-
cording to a scheme over the desired
signal character the gates in the Logic are
activated during the correct intervals of
time and the Logic combines the interval
signals into a DC pulse train containing
also pauses of correct length and — when
needed — a continuous 25 second signal
for use primarily in AO/A1 NDB's according
to ICAO Standard. The combined signal is
then fed to the output switch the polarity
of which can be selected to suit the cir-
cuits of the transmitter in question.

Examples of generated signals:
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MODEL 600

Specification

Size: H215XW140XD110 millimeters
Weight: 2 kilogram.
Power consumption: 3 W at 220 V 50 Hz.

Word speed: 7 words per minute corres-
ponding to a dot length of app. 180 milli-
seconds.

Code capacity: 32 time units (lengths of
a dot).

Cycle time: Selectable up to maximum 64
time units (= 11 seconds) alternatively fixed
30 seconds.
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MODEL 442

Where used

Model 442 is a modern approach to the

problem of simple, quick, and accurate
check-out of range tracking radar receivers..
Although originally designed for airborne
radars, it can also be used to advantage
for ground based fire control radars, rocket
tracking radars, etc.

Features

— Portable

— High short-time and long-time stability
— Extremely quick and simpie operation
— Well defined pulses

— Built to Mil spec:s for outdoor use

Where to use

— Manufacturers test rooms
— Development laboratories
— Flight-line maintenance
— Depot maintenance

— Central workshops

Principle of operation

Model 442 is principally a pulsed signal
generator of high stability in frequency and
output power. When triggered by an ex-
ternal signal the generator will transmit a
pulsed microwave signal in the frequency
band of 8.5—9.6 GHz. The actual frequency,
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X-Band Radar Check-Out Generator

power level, and pulse width are pre-set by
the operator and remain stable. Other
pulse characteristics are factory adjusted.

A block diagram of the transponder is shown
in Fig. 1.

The trigger pulse from the target simulator
triggers the pulse generator with a maxi-
mum pulse delay of 80 nanoseconds. The
pulse generator generates a pulse which
can be set to any width in the range of
0.1—1.0 microseconds. This pulse is then
shaped in the pulse shaper to match the
pulse modulation characteristics of the
microwave oscillator. This oscillator has a
short and long time frequency stability bet-
ter than =1.5 MHz. The oscillator output is
a pulsed microwave signal with a peak
power of approximately 10 mW. This signal
is fed to a level setting attenuator of high
stability, which brings the power down to
a level in the range of —40 dBm to —70
dBm. The low level signal radiates through
a horn antenna with a gain of 10 dB which
is pointed in the direction of the radar.

The trigger signal originates from a target
simulator which generates trigger pulses
with variable pulse distances. In this way
the transponder can transmit signals which
simulate targets with variable speed and
acceleration. The pulse repetition rate is
in the range of 1000 to 3000 Hz.

Description

Model 442 is housed in a strong but light
steel cabinet. It is easily portable and
weighs only 13 kgs.

The antenna horn is protected by a metal
cylinder and a low loss dielectric window.
Cable connectors and power switch are
mounted on a small recessed panel at the
back. In a typical check-out arrangement
the instrument is placed in the rear of a
metal screen with the antenna horn pene-
trating the screen pointing in the direction

of the radar at 30 feet distance. The in-
strument can stand ambient temperatures
between —30° C and +60°C without loosing
its specified accuracy in frequency and po-
wer level. The trigger signal is fed from the
target simulator via a coaxial cable, type
RG55,~or equivalent, to a connector at the
rear of the instrument. Frequency and out-
put level are adjustable by screw driver
controls inside the cabinet.

Specifications

Electrical

Frequency range: 85—9.6 GHz con-
tinuously tunable by a screw driver con-
trol.

Frequency stability: Better than = 1,5 MHz
during six months for temperature varia-
tions within the range —30°C to +60°C
(—22°F to +140°F) and for power line
variations of =10 9.

Output power: —40 dBm to —70 dBm at
antenna horn flange continuously variable
by a screw driver control.

Output power stability: Better than 2 dB
during six months for temperature varia-
tions within the range —30°C to +60°C
(—22°F to +140°F) and for power line
variations of *10 9,.

Antenna: Linear polarization. Gain 10 dB
+1 dB at 9 GHz.

Trigger: 15V positive pulse. Pulse width
0.5—1 microseconds. Pulse repetition rate

1000—3000 Hz.
litter: Better than =15 nanoseconds.

Pulse width: Adjustable 0.1—1.0 microse-
cond. Stability =20 nanoseconds.

Time delay: Less than 80 nanoseconds
with a jitter better than =15 nanoseconds.

Power requirements :
* 5 9, 70W.

220V £ 10 %, 50 Hz

Mechanical
Dimensions : Width 240 mm X Height 200 mm
X Depth 350 mm. Weight: 13 kgs.

Environmental :
better.

According to DEF 133 or

Data subject to change without notice
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S-Band Radar Check- Out Generator

General

This S-band generator covers the frequ-
ency band 2.4—4 GHz. It is primarily desig-
ned to meet customer's requirement of a
test gear for evaluating radar antenna
azimuth accuracy.

The generator with a test antenna will be
placed at a reference point in the neigh-
bourhood of the radar antenna under test.
As the generator has high frequency sta-
bility and output power accuracy, it can be
used as an aid for antenna diagram eva-
luations when testing lobewidth, sidelobes,
etc. It is also an excellent tool in labora-
tories, production test lines and elsewhere,
where a highly stable S-band generator
is required.

Description

The instrument is fully transistorized with
except for the klystron. The frequency is
adjustable with an internal control and an
output attenuator together with a calibration
meter enable output power calibration. A
built in ferrite isolator protects the klystron
from mismatch and the generator can be
used in systems with an VSWR of 1.3
By means of a calibrated potentiometer the
repitition rate of the RF-pulses can be set
to any value within the range 200—2000 Hz.
A negative output trigger 0.1—3 ps ahead
of the RF-pulse is available on the front
panel. All circuits are fed from an extre-
mely well stabilized power supply for con-
nection to 220V, 50—60 Hz.

SYNC OUT

PLG”ErSlE- MODULATOR HE‘SC_.M RE OUT

POWER METER
SUPPLY CIRCUIT

SLOCK DIAGRAM MODEL 443
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Specifications

Frequency range: 2.4—4 GHz, adjustable
with internal screws

Frequency stability: -4 1 MHz after 15
min heating (normal environment)

OQutput power: 40 mW, min.

Output power accuracy: Calibrated output
power =+ 0.5 dB

VSWR: 1.3 max.

Modulation: Pulse modulated

Pulse length: Fixed within the range 0.5—
10 us (adjustable min: max = 1:2 with
internal control).

Pulse frequency:
ranges on request

200—20000 Hz, other

Magnetic AB
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MODEL 443

Pulse frequency accuracy: -+ 50 Hz
RF pulse rise and fall time: Max 0.2 us

Overshoot (square law detection):
Max 10 9,

Unintentiona!l frequency modulation: Max
100 kHz

Trigger output: min 3V negative over 50
kohm in parallel with 500 pF

Trigger timing: 0.1—3 us ahead of RF-pulse
Trigger pulselength: 05—15 us

Mains: 220V —4- 109, 50—60 Hz
Power consumption: 50 VA

Dimensions: W 370 X H200 x D 300 mm
Weight: 13.5 kg

GARDSFOGDEVAGEN 18, =
Box 11060, 161 11 skomma. sweoe IVIagNnetic AB
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MODEL 715

Where used

This instrument is designed on customer’s
requirement. It can be used for many app-
lications but mainly it is designed to be
used for blocking your own microwave
system during the time when RF-pulses
from a radar station operating in the vici-
nity are received. This blocking is made
to avoid interference and disturbance.

The equipment is tunable within respective
S-, C- and X-band and have very high
sensitivity. The output pulse can be delayed
and the length and amplitude varied within
a wide range to fit any system.

Each band is built up as a separate sub-
receiver and can consequently be delivered
separately on request.

The receiver is intended for shipborne and
land mobile use and fulfils environmental
requirements as per DEF 133 N1 and L1.
Guaranteed MTBF is 7500 hours.

Description

Model 715 is designed to fulfil the most
stringent requirements on performance and
reability. The different units in the instru-
ment are consequently built up with inte-
grated circuits and semiconductors and
incorporates the latest design technology.
It is built by four separate sub-receivers.
Two of these are used for S-band and

combined by means of a 3 dB hybrid.

Magnetic AB
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other two are used for C- respectively X-
band. Other combinations of bands are
also available.

Each receiver has a tunable precision band
pass filter followed by a video detector
with extremely high sensitivity. The input
of the video stage is also designed for
extremely low noise generation thereby
enable the high sensitivity (Tangential Sig-
nal Sensitivity better than -50 dBm). A two
stage video amplifier will follow the detec-
tor and thereafter signal and noise sepa-
ration, pulse length and delay output cir-
Cuits.

A common, well regulated, power supply
is used for connection to 220V, 50/60 Hz.
The instrument is a compact unit with a 19"
standard panel, 222 mm high and 520 mm
behind the panel. Mounted on the panel
are separate controls for pulse delay,
pulse length and output level on each
sub-receiver. The input connectors are of
type N and the output connectors of type
BNC.

Block diagram for model 715 will be found
below.

X-band
8.0—11,0 GHr

C.band
4,0—28,0 GHx

—

220V AC

Reguloled
power

Pulse-fangth
Pulse-delay

Block Diagram mode! 715,

GARDSFOGDEVAGEN 18,
16111 BROMMA, SWEDEN

Radar Blocking Receiver

Sub-receiver unit

Specifications
Frequency ranges: 2.0—4.0 GHz (2 Rx) *)
40—80 GHz*®) 8.0—11.0 GHz *)

Sensitivity: -43 dBm (dynamic range 60 dB)
The receiver video bandwidth is optimized
for 1 us pulse width.

Pass band: (filter bandwidth)

At 3 dB point less than 19

At 28 dB point less than 59

Output blocking pulse:

Polarity: Negative

Rise time: less than 0.3 us

Amplitude:  Continuously variable from
0—17V into 50 ohm.

Pulse width: Continucusly variable 5 to
60 us.*)

Delay: Continuously variable 300 to 5000

ns from the received signal. *)

Long Term Stability: 1%y per hour or 1
ws whichever is larger.

Temperaiure Stability: Within the tempe-
rature range 15°~—35°C with resp. to 25°C.
Max 5%g or 5 us whichever is larger.

Within the temperature range 0—15°C and
35—50°C with resp. to 15°C and 35°C.
Max 2 %, or 20 us whichever is larger.

Enviranmantal conditions: According to DEF
133 N1 and L1.

Dimensions: L 482 X H 222 x D 520 mm
Weight: 18 kg

*) May be changed upon costomer's request.

The bandpass filters

Data subject 1o change without notice
CAT 715669



For Your Assistance

How to order

Please direct your inquiries and order to the Sales Office of your territory. A list of
Sales Offices are found at the back cover. Specify the catalog model number and
name of instrument desired. Do not forget to include all essentail details as IF-fre-
quency, waveguide, flanges etc. Magnetic AB model numbering system has been set
up as follows.

H 20A-16-RorM
These letters:
Thie letter or figure: No letter — standard labora-
Waveguide Band (e.g. H, S) tory case, '-M’' Indicates
or _— _ i
Model Series for Systems Ellllétyaw'.t_rsnslitng?:aetec;f lrlag:l:
Equipment (e.g. 2000-serles) " mount version.
This figure: This fi :
gure:
Gr_clurr)q Olf Eq'_y.lpmen;j . Defines detalls of equipment
= Noise Figure Meters (e.g. IF-frequency, special
2 = Spectrum Analyzers connectors)
etc. '
’ This letter:
ghle I'?fllgurle: ‘ Essentlal Technical Modi-
pecific Instrumen fication, e.g. Extended Band-
within the group width
Guarantee

Magnetic AB guarantees each equipment and component of its manufacture to be
free from defects in material and workmanship for a period of 12 months. Our obliga-
tion under this guarantee is limited to servicing or adjusting any instrument returned
to our factory for that purpose and to making good at our factory and parts
thereof — except tubes, fuses, batteries, semiconductors and bolometers — which shall,
within one year after making delivery to the original purchaser, be returned to us with
transportation charges prepaid and which, upon examination by us shall appear to have
been thus defective, providing misuse or malhandling can not be proved.

Repairs

When returning instruments or components for repair, or for any other reason, please
contact the company for shipping instructions. To expedite repair service, it is very
important to provide type number, serial number, and a detailed description of the
reason for the return of the instrument.



Sales and Service Representatives

ANGOLA

Telectra-Empresa Técnica de
Eguipamentos Eléctricos, SARI

Rua de Barbosa Rodriques, 42-1

P.O. Box 6487
Luanda-Angola
(Portuguese West Africa)

AUSTRALIA
Jacoby, Mitchell &
Company Pty., Ltd.
463—475 Kent Street
Sydney, N.S.W.

AUSTRIA

Magnetic GmbH
Schussenriedenstrasse 26
8 Minchen 60

Germeany

BELGIUM
Heijnen N. V.
Gaerveldstraat 40
Hasselt

DENMARK

A/S Danbridge
Brigadeve] 47
Copenhagen S

ENGLAND

Magnetic AB, Uk office
c/o Imex Marketing Facilities
Fox Oak

Seven Hills Road
Walton-on-Thamss

FINLAND

OfY Atomica AB
P.O. BOX 13161
Helsinki 13

FRANCE

Radio Equipements

9 Rue Ernest Cognacq
92 Levaliois Perret

GERMANY, WEST

Magnetic GmbH
Schussenriederstrasse 26
8 Minchen 60

GREECE

Gimet Ltd.,
3 Meandrov Street,
Athens 612

HOLLAND

Heijnen N. V.
Postbus 10
Gennep

Magnetic AB

ITALY

Exhibo ltaliana
Via E Cornalia 19
20124 Milano

IAPAN

Sekl & Company Ltd.,
Chushoku, Building
92-Chome, Nihonbashi
Koamicho, Chou-Ku
Tokyo

NORWAY

Odd Tvedt & Co. A.s.
P.O. Box 3020
Bergen

MEXICO

Maquinaria Y Accessorios S.A.

Apdo, Postal 70
Juanacatian 15 Mexico || DF

PAKISTAN

Instruments Trading Corporation

602, Qamar House
Bunder Road
Karachi

PORTUGAL
Telectra

Rue Rodrigo da Fonsecs 103
Lisbos 1

SPAIN
Ataio Ingenieores

Enrique Larreta 12
Madrid 16

SWITZERLAND
Magnetic GmbH
Schussenriederstrasse 26
8 Minchen 2

Germany

AFRICAN

COUNTRIES
Aerosignals M. & M. PTY,
Ltd., 16, Frederick Street

Johannesburg
South Africa

MIDDLE EAST

Triad Internstional
Marketing Co. S.A.L.
P.O. Box 4884
Beirut, Libanon

Street Addr: Gardsfogdeviigen 18, Stockholm
Mail: Box 11080, 161 11 Bromma 11, Sweden

Telephone: 08/29 04 60

Cable: Magnetic, Stockholm

Telex: 19037

LAYOUT: ROLAND THELESKOG/ TRYCKERI BALDER A 80499

Fér distr. utomlands



