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Adjusting the response of a
transistor amplifier with the
Beat-Fraquency Video Gan-
erater and an oscilloscope.
The Type 1213.-D Time

Frequency Calibrator,shown
above the generator, fur-
nishes the fiming markers.
The oscillograms and charts
at the left are examples of
the many uses of this gen-
erofor. See texi for further

details.

IET

|ET LABS, INC inthe GenRad tradition

534 Main Street, Westbury, NY 11590

THE GENERAL RADIO

APERIMENT

1960 — GENERAL RADIO COMPANY, WEST CONCORD, MASS., U.S.A.

Published Monthly by the General Radio Company
VOLUME 34 - NUMBER 2 FEBRUARY, 1960
CONTENTS
A Beat-Frequency Generator for Audio, Ultrasonic, and
Video Fraguencios sic vesisaisssca sap i Pamun s d
New Couxial Adaplorsa. «c'as « sarsvavirssanasases Bl
Power Ratings of Type 874 Coaxial Elements....... 12
MNew Representative for Denmark. . o .cvvvvvnnena.. 12

Poge

The General Rodio EXPERIMENTER is mailed without charge
each month to engineers, scientists, technicians, and others
interested in electronic techniques in measurement. When
sending requests for subscriptions and address-change
notices, please supply the following information: name,
company address, type of business company is engaged in,
and title or position of individual.

GENERAL RADIO COMPANY

West Concord, Massachuseits
Telephone: [Concord) EMerson 9-4400; (Boston] Clearwater 9-8900

NEW YORK: Broad Avenue ot Linden, Ridgefisld, New Jersey

Telephone — N. Y., WOrth 4-2722
N. 1., WHitney 3-3140

CHICAGO: 6605 West North Avenue, Oak Park, lllinols
Telephone — Vlillage 8-9400

PHILADELPHIA: 1150 York Road, Abinglon, Pennsylvania
Telephone HAncock 4-7 419

WASHINGTON: 8055 13th 51, Silver Spring, Maryland

Telephone — JUniper 5-1088

1000 North Seward 5t., Los Angeles 38, Calif.

Telephone— HOllywood 9.6201

SAN FRANCISCO: 1186 Los Altos Ave., Los Altos, Calif,
Telephone — WHitecliff 8-8233

LOS ANGELES:

CANADA: 99 Floral Parkway, Toronto 15, Ontario
Telephone CHerry 6-2171
REPAIR SERVICES
EAST COAST: General Radio Co., Service Dept., 22 Boker Avenus,
West Concord, Mass.
Telephone — Concord, EMerson 9-4400
Boston, Clearwater 9-8900
NEW YORK: General Radio Co., Service Depl., Broad Ave. at
Linden, Ridgefield, New Jersey
Telephone — N, Y., WOrth 4.2722
N. 1., WHitney 3-3140
MIDWEST: General Radio Co., Service Dept., 6605 Wesi North
Ave., Oak Park, lllinois
Telephone — Vlllage 8-9400
WEST COAST: Western Instrument Co., 826 North Victory Boule-
ward, Burbank, Calif
Telephone — Victaria 9-3013
CANADA: Bayly Engineering, Lid., First 51, Ajax, Ontario

Telephone — Toronte EMpire 2-374]

www.ietlabs.com
TEL: (516) 334-5959 « (800) 899-8438 » FAX: (516) 334-5988




FEBRUARY, 1960 @

~ A BEAT-FREQUENCY GENERATOR FOR AUDIO,

ULTRASONIC, AND VIDEO FREQUENCIES

SINE-WAVE, SQUARE-WAVE, AND SWEPT OUTPUTS

For circuit measurements and testing
at both audio and video frequencies, the
new Type 1300-A Beat-Frequency Video
Generator offers an unusual combina-
tion of features. To the ability to meas-
ure circuit response by four methods, it
adds the recognized advantages of beat-
frequency generation of the test signal.
Prominent among these advantages are:
(1) either the audio or the video range
can be spanned by a single rotation of
the frequency dial and (2) high resolu-
tion at any frequency can be provided
by a separate control whose calibration
is independent of the main dial set-
ting.

This new generator covers frequencies
from 20 cyeles per second to 12 mega-
cycles in two ranges and provides not
only a sine-wave signal for point-to-point
measurements but also a sweep signal for
ostilloscope display and a square-wave
signal for transient tests. Provision for
automatic graphie recording adds still a
fourth test method to this list.

A maximum of 10 volts, open eireuit,
is available at all frequencies. An ac-
curate output attenuator is included to
give output levels as low as 10 micro-
volts. For i-f cireuit testing, additional
outputs are available in the 30-48 mega-
eyvele range.

Figure 1. Panel view of the Beat-Frequency Video Generator.

TERD ADJUST ——

FREQUENCY

2OKE=E T
RANGE.
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QUTPUT SIGNALS

For Audio-Frequency Response Meas-
wrements: A sine-wave signal, adjustable
in frequeney from 20 ¢ to 20 ke, provides
u test signal for frequency response meas-
urements on both active and passive
audio networks, transducers, and acous-
tical devices, The dial ealibration is
logarithmic, and the dial can be driven
by the Tyer 1521-A Graphic Level Re-
corder for plotting the response auto-
matically on logarithmic charts. A fre-
quency-inerement. (Af) dial, with a
range of =230 ¢, offers a means of study-
ing the characteristic of narrow-bard
deviees, ether manually or with the
Tyrr 1750-A Sweep Drive,

For Transient Response Tests al Awdio
Frequeneies: A square-wave signal, ad-
justable in frequency from 20 ¢ to 20 ke,
whaose excellent wavelorm permits meas-
urements on amplifiers with  low-lre-
(quency eut-offs as low as | or 2 ¢,

For Frequeney Response Measurements
al Ultrasonic and Video Frequencies: A
sine-wave signal adjustable from 20 ke
to 12 Me, useful in response measure-
ments on ultrasonic amplifiers, frans-
ducers, and networks, and on video sys-
tems in television receivers. The Af dial,
which has a span of £ 20 ke, is useful
in the measurement of very-narrow-band
cireuits, where a knowledge of the fine
structure of the frequeney characteristic
is important, For oscilloseope display,
this dial can be driven by the Tyre
1750-A Sweep Drive.

Tor graphic records, the dial can be
driven by a Tyer 908-R Dial Drive and
the data plotted by an X-Y Recorder.

For Transient-Response Tests at Video
Frequeneies: A square-wave signal from
20 ke to 2 Me for transient vesponse
tests on nltrasonie equipment and video
amplifiers.

For Sweep Tests al Video Frequencies:

A sine-wave signal swept at the power-
line frequency over any bandwidth from
10 ke to 12 Me. The sweep technique
allows the response characteristic of the
device under test to be presented on a
cathode-ray tube and is thus very use-
ful for rapid production tests and adjust-
ments, as well as for laboratory measure-
ments. Frequeney markers at 100 ke and
1 Me for this range can be provided by
the Tyer 1213-D Time/Frequency Cali-
brator," which is recommended for use
with this generator.

Two Additional Uncalibrated and Un-
adjustable Outputs are Available at Jacls
Accessible from the Rear of the Instrument:
(1) A sine-wave signal, swept at the
power-line frequeney up to =6 Me, with
center frequency adjustable from 36 to
42 Me, which ean be used to fest tele-
vision and other i-f amplifiers, and (2) a
high-frequency signal adjustable from
30 to 42 Me, and useful for general test-
ing in this range.

CIRCUITS
Oscillators

Five internal oscillators are used to
obtain the various frequency ranges, as
shown in the block diagram of Figure 2.

The fixed oscillator frequencies are
approximately 190 ke for the low range
and 42 Me for the high. Approximate fre-
quencies for the variable oseillators are
170 to 190 ke and 30 to 42 Me, re-
spectively.

The same main tuning capacitor is
common to hoth oscillators and has
plates so shaped that the main fre-
queney-dial ealibration is logarithmic
from 20 ¢ to 20 ke. The dial ealibration
for the high-frequeney range is approxi-
mately logarithmie up to about 5 Me,
approaching linearity above 5 Me.

The frequency of cach of the fixed
oscillators is adjustable over a small fre-
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queney range by means of a small ad-
justable capacitor whose dial is cali-
brated in terms of the frequency incre-
ment, independent of main dial setting,
This is possible only with the beat-fre-
quency type of generator,

The fifth, or sweep, oscillator replaces
the high-irequency fixed oscillator for
the video-sweep range. The tuned circuit,
uses a small induetor wound on a ferrite
toroidal core located between the pole
pieces of an electromagnet and in the
constant field of a permanent magnet.
A power-line-frequency sine-wave cur-
rent in the control winding of the elec-
tromagnet causes a variation of magnetic
flux in the ferrite core, which, when com-
bined with constant bias flux from the
permanent magnet, results in a sinus-
oidally varying flux. The permeability,
and therefore the inductance, of the
ferrite core varies with this field and
eauses the frequency of the oscillator to
vary with a very nearly sine-wave dis-
fribution over a range determined by
the magnitude of the current. The fre-
queney variation isadjustablefromabout
20 ke to over 12 Me (£6). The center fre-
quency ean be adjusted from 36 to 42 Mc
by a eapacitor aceessiblefrom therearand
+34 Me by a panel control. For a 42-Mec
setting, the panel rreqguesey dial indi-
cates the approximate center frequency.

INCREMERT
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Both the frequency sweep and the
horizontal 60-cycle or other power-line
frequency deflection voltage are sinus-
oidal, resulting in an approximately
linear CRO display.

Buffer Amplifiers

A cathode-follower amplifier between
the mixer and each oseillator decreases
coupling between the osecillators through
the mixer to such an extent that zero
beat on the audio range can be adjusted
with an accuraey of L5 eyele or less and
on the video range within 1 ke or less.

Mixer

The oscillator signals are fed to the
grids of the pentagrid mixer. To mini-
mize the distortion of the output signal
from the mixer, a common bias adjust-
ment for grids No. 1 and No. 3 and a
separate bias adjustment for grid No. 3
are provided. The common adjustment
is used to set output level and the other
is used as a nearly independent adjust-
ment to minimize distortion

Amplifier .

The five-stage output amplifier makes
use of high-transconduectance tubes and
negative feedback to supply up to 10
volts at the high-output terminal with
low distortion and an output-vs.-fre-

Figure 2. Block dia-
gram of the generater.
STABILIZING GENERATOR
LE AWPLIFIER
VARIABLE | =
0SCIL LATOR
| PO 190K
@
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queney characteristic that is flat within
<+ 1dbup to 12 Me, When the video sweep
range is being used, a portion of the out-
put voltage is rectified, amplified, and
fod back to one of the mixer grids in
order to maintain the swept output-
frequency characteristic flat within == 1
db for output frequencies up (o 12 Me,

Square-Wave Generator

A Schmitt cireuit driven by a sine-
wave signal from the amplifier generates
the square waves. The output is de-
coupled to the output attenuator in
order to minimize ramp-off, and to keep
the rise time as short ag possible, The
positive peaks of the square wave are at
ground potential, and so the output
contains a negative de voltage compo-
nent with a magnitude of one-half the
peak-to-peak amplitude of the square-
wave output. A separate level control
has been provided for continuous adjust-
ment of the output from the square-
wave generator,

Output System

A level control, located at the amplifier
input, permits the high-output sine-wave
voltage to be varied continuously from
0 to 10 volts, open cireuit, and the volt-
age at the 0-db attenuator output to be
continuously varied from 0 to 1 volt,
apen eireuit,

The square-wave output is available
only at the attenuator output jack. The
maximum output is over 10 volts, peak
to peal, open cireuit, or 2.5 volts, peak
to peak, across a 7o-ohm load and is con-
tinuously variable from zero to maxi-
mum by means of the square-wave-sig-
nal level control.

The same panel meter is used to indi-
cate the sine-wave and square-wave out-
put voltages and hasg two voltage scales
and o db scale, Tt indicates the rms sine-
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wave voltage at the high-output jack
and the voltage behind 75 ohms at the
attenuator output jack. The square-
wave output indication is the peak-to-
peak voltage behind 75 ohms at the at-
tenuator ontput jack.

For both sine-wave and square-wave
output the attenuator range is from (0 db
fo —80 db in steps of 10 db. The at-
tenuator, a recent development, has
been designed for use at {requencies in
the kilomegacyele region, and thus its
frequency error over the frequency range
of the video generator is essentially zero.

APPLICATIONS

The wide variety of output funetions
offered by the Tyer 1300-A DBeat-Ire-
quency Audio Generator suggests many
applications both in the laboratory and
on the production line. The range of
these applications can be partially illus-
trated by a few examples.

Audio Frequencies

The use of this generator in determin-
ing the performance of audio-frequeney
networks is shown by Figures 3 through
5. Figure 3 is the amplitude-vs.-frequency
characteristic of an amplifier over the
audio range as recorded automatically
on the Tyre 1521-A Graphie Level Re-
corder, coupled mechanically to the
generator. The right-hand end of the
chart shows the response on the video
range, up Lo 200 ke.

The oscillograms of Figure 4 show
the transient response of the same ampli-
fier, excited by square waves from the
Beat-Frequency Video Generator. The
interpretation of such patterns is found
in most modern texthooks and in pre-
vious articles.” **

Figure 5 is the frequeney characteristic
of a narrow-band filter, taken point by
point with the frequency increment dial.
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Figure 3. Frequency characteristics of an audio amplifier over the audio range. Generator dial was driven by

the Type 1521-A Graphic Level Recorder fo plot the curve avtomatically. Beyond the printed porfion of the

chart, af the right, is shown response at frequencies above audio range, still plotted automatically but with the
video range of the generator.

A Figure 6. Square-wave response of television re-

ceiver video amplifier at (left) 60 cycles and (right)

400 kilocycles. Output waveform is shown at the
top, input waveform at the bottom.

A Figure 7. Sweep patterns of videa amplifier charac-

feristic of o television receiver. Rectified output is

shown at left, video output applied to picture tube

at the right. Frequency increases left to right; scale
is 1 Mc/ cm.

A Figure 8. Avral discriminator characteristics of
television receiver, under slightly differing con-
ditions of adjustment. Center frequency is 4.5 Mc;

scale 50 ke/cm.

¥ Figure 9. I-F response of television receiver, as
measured with direct output of sweep oscillator
(available at rear of generator). Lefi-hand curve
was taken before adjustment, right-hand curve

Video Frequencies

The use of the Beat-Frequeney Video
Generator at higher frequencies is well
illustrated by the oscillograms, shown in
Figures 6 through 9, which show the
characteristics of a television receiver.
Figure 6 shows the square-wave re-
sponse of the video amplifier at 60 ¢ and
400 ke. This type of transient festing at

A Figure 4. (Left) Transient response of same amplifier
to 100-cycle square wave from the Beat-Frequency
Audio G . (Right) Transient response to 10-ke
square wave. Output level for both signals was 2.5
walts. Inpul square wave is shown at the bottom.

¥ Figure 5. Response of 50 ke crystal filter. Poini-by-
point measurement, with Af dial on audio range,
cantered ot 5 ke. Generator frequency waos hetero-
dyned with auxiliary oscillator to 50 kc.
" ~ o

2 O 0 2

after adjustment for best characteristic. Frequency /
at cenfer line is 44.5 Mc. o
5 C e & @
At rat
)
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l]l‘.\l‘l ||u'ci
The

charaeteristies of the same video ampli-

video [requencies has been

previously in the literature.™ *
fier, as determined by sweep methods,
are shown in E'“t\_'HI'U 7

[Figure 8 shows sweep patterns for the
sound diseriminator of a television re-
comwver,

With the direct output of the sweep
venerator, which is available at the rear
of the generator, it is pn:—ﬁﬂ'-lu- L0 measure

the 1-(

response of television rec
Figure 9 shows the i-f response of the
previously mentioned television receiver,
hoth before and alter adjustments for

the best characleristic.

AM-FM Receiver
Measurements on an AM-FM
10-12.

shows the i-f characteristic of

tuner
Figure 10

the M

are shown in l"i!llll‘!"h

A Figure 10, FM i-f characteristic of an FM-AM tuner. Center frequency is 10.7
Me; (left) with marker at 10.7 Mc; (center) same without marker; (right) with
100-ke markers from the Type 1213-D Time Frequency Calibrator, Scale,

100 ke/em,

Figure 13. (Top) Frequency response of a transistor amplifier; range, 0 1o 10>

Me; scale, 1 Mc ‘em. (Center and boltom) Response characteristics oblained

during adjustment of the transistor omplifier. Center pattern shows response

from O te 10 Mc; the lower patiern, with a center frequency of 11 Mc, shows
a peak al approximately 13.5 Me.

A Fig. 11, (Left) FM discriminator characteristic of the
tuner; signal through i-f amplifier; center fraquancy,
10.7 Me, 100 ke /‘em. (Right) Diseriminotor charac-
teristic signal inte first limiter, so that response is
not limited by i-f characteristic. Scale, 0.5 Mc/cm.

¥ Figure 15. Series and parallel resonance character-
istics of (left) @ 5-Mc quartz crystcl and (right) a 7-Me
crystal, which shows o secondary resenance about
20 ke above fundamental series resononce. Scale
is 4 ke ‘em. Generater voltage was applied to crys-
tal through o resistance. Oscillogram shows vol-

tage across resistar. Af dial of generater was
swep! with Type 1750-A Sweep Drive.

Figure 14. (Bottom) This pat-?
tern shows a sharp resonance
and offords an excellent ex-
ample of the valve of sweep
thods of With

shows the FM dis-
characteristic of

gection; Figure 11
the same
tuner both with and without the 1-f am-
plifier included.

eruninator

IFigure 12 shows the characteristic of
the AM section when the frequency is
swept from either end and with both
curves superposed. These curves show
the distortion caused by a sweep rate
that is too high for the circuit being
tested. In this instance, the distortion is
not great, and the cireuit was adjusted
s0 that approximate mirror image char-
acteristics were obtained in the two di-
rections of sweep.

Other Sweep Tests
Figure 13 is the frequency response to
a swept frequency of a transistor video-

requency  amplifier under different

encountered

might be

conditions, as

“€ Figure 12. AM i-f characteristic
of the tuner. Frequency ot cen-
ter line is 455 ke; scale, 10
ke/em. (Top) Frequency swept
from low te high frequency;
(bottom) from high to low; (cen-
ter) both traces superposed.

a point-by-point method, the
resonance might easily escape

detection.

534 Main Street, Westbury, NY 11590

IET LABS, INC in the GenRad tradition

www.ietlabs.com
TEL: (516) 334-5959 « (800) 899-8438 * FAX: (516) 334-5988



during adjustment of cireuit eapacitors.

Figure 14 shows the frequency re-
sponse of a transistor amplifier with sharp
resonances, which might easily go unde-
tected in a point-by-point measurement.

Mechanical Sweep Drive
For oscilloscope display with a very
slow sweep rate, the Type 1750-A Sweep

FEBRUARY, 1960 @

Drive is recommended. Figure 15 shows
the characteristics of a quartz crystal
measured in this way.

For graphic recording, the Type 908-R
Dial Drive provides a horizontal de-
flection voltage proportional to dial ro-
tation angle and is suitable for use with
an X-Y Recorder.

— C. A. Woopwarn, Ji.
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SPECIFICATIONS
OUTPUT: Open-(Tir. i
Frequency Range Signal Amplitude | Tolerance | {mpedance
20-20,000 ¢ Sas | paow <:0.25 db §200 +29;
S Sine e o 750 £29%
) Wave 0.75 db at 20 ¢ Attenuator
0-10 v p-to-p - Q0r
Square | 758 29
S-20000 ¢ Wave e(lg-r?rfn '1;.5';"“"' <025 db + Attenuator
Sine ,..._
20 ke-12 Me ol 0-10 v 41db 8200 +27;
Sine 750 +20;
20 ke-12 Me Wave 01y +1 db Attenuator
0-10 v p-to-p -
Square 750 2%
20 ke-2 Me "?u\'u fl?f)_g \;511‘-]l]r--p +0.5db (Attenuator)
20 ke-12 Mce Sine- A1 dl
Center Freq. Wave 0-10 v e M 8200 +£27;
0-+6 Me¢ Sweep Sweep* (up to 12 Me)
20 ke-12 Me Sine- - b
) P +1dh 750 29
g-e;:gurrgf\mp é‘“f::fp. L (up to 12 M¢) (Attenuator)
30-42 Me SWi‘xlfvo Approx. 50 mv %1 db** Approx. 500
36-42 M Sine- 502 or higher
Center Freq. Wave Approx. 100mv | +2 db** load recom-
0-+06 Me Sweep Sweep* ! mended

*Sweep rate is at power-line frequency.

**Typical, not guarantesd.
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uency Controls: The main control has a dial
with two soules.

The inner scale covers the audio range and
is calibrated from 20 to 20,000 cyeles per see-
and with u true logarithmic distribution. The
total scale length is approximately ten inches.
The effective angle of rotation is 240° or 80°
per decade of frequency.

The outer seale covers the video range and
is calibrated from 20 kiloeyelos per second to
12 megacyeles per second. The seale is approxi-
mately logarithmic but approaches n linear
distribution at the high-frequency end. The
total seale length is approximately 12 inches.

The frequency-inerement dial for the audio
range is ealibrated from —50 to 450 eveles per
second, und the frequency-inerement dial for
the video range is calibrated from —20 to +20
kilocycles per second.

Frequency Calibration A y

Audio Range: The calibration of the main
frequency  dinl ean be relied upon within
(19,4 1 eyele) after the oscillator has heen
correctly set to zero beat, The accuracy of
calibration of the frequency-inerement. dial is
41 vyele,

Video Range and Video-Sweep Range: The
ealibration of the main frequency dinl can be
reliod upon within (19 + 1 ke) from 500 ke
to 12 Me und within (29,4 1 ke) below
500 ke after the oseillator has been corrcetly
set Lo zero best. The securaey of ealibration of
the frequency-increment dial is 20.5 ke. The
frequeney-increment dial is not effective on the
VIDEO-SWEEP RANGE,

Zero-Beat Indicator: The output voltmeter is used
to indieate zoro hent.

Frequency Stability:

Audio Range: The drift from « cold start is loss
than 20 eyeles in two hours.

Video Range: The drift from a cold start is less
than 20 kiloeyeles in two hours,

Output Veltmeter: The punel moeter has two volt-
age seales, 0 to 10 and 0 to 3, nnd a db seale,
—20 db ta 0 db, referred to full defleetion on
the 0 to 10 seale, Calibration accuracy is within
=37, of full-scale deflection for sine waves,
457, for squure waves. The voltage seales are
eolibrated to indieste the r-m-s value of sine-
wave output voltage and the peak-to-peak
value of square-wave output voltage. The sine-
wave voltmeter is conneeted in series with a
10-uf eapacitor to the 10-volt output jack,
Outpul Attenvator: The T5-ohm attenuntor has
vight steps of 10 db each, with an accuraey of
419 of the nominul attenuation, Maximum
output from the attenuator is one volt for sine-
wave output, 10 volts peak-to-peak for square-
wave output. Sine-wave, full-seale, open-cireait
voltages aro 0,1 mv, 0.3 mv, 1 mv, 3 mv, 10 mv,
30 mv, 0.1 v, 0.3 v, and 1 v. Squarc-wave, full-
sealo, open-circuit voltages are 1 mv, 3 mv, 10
mv, 30 mv, 100 mv, 300 mv, 1 v, 3 v, and 10 v.
Horizontal Deflection Valtage: 4 volts at 60 cyeles

(or power-line frequency) are provided for
horizontal defleetion of a eathodi-ray oscillo-
scope. Sinee both this veltage and the frequency
distribution of the sweep output vary sinus-
oidally, the oscilloscope pattern is npproximate-
Iy linear, A blunking voltage (50-volt, peak-to-
peak, square wave) is also suppliced.
Square-Wave Characleristics: AL 1{0 eyeles the tops
are Hat within 29 of the peak-to-peak ampli-
tude, at 20 cyeles within 59, Rise time for
frequencies from 300 ke to 2 Me is less than
75 millimicroscconds. At 20 ke the rise time is
approximately 150 millimicroseconds. Owvoer-
shoot is about 107 of the peak-to-peak output
voltage.
Harmonic Distorfion: The total harmonic distor-
tion of the sinc-wave output is less than 19 of
output on the 20 ¢-20 ke range and less than
47 of output on the vipeo sweer and 20 ke-
12 Me ranges.
A-C Hum: Less than 0019 of the output for
voltmeter readings above 1007, of full scale.
Terminals: Tvri 874 Coaxial Terminals are pro-
vided for all outputs.
Mounting: Aluminum, 19-inch, relay-rack panel;
aluminum eabinet. For table mounting (Tyer
1300-AM ), aluminum end frames are supplied
to fit ends of eabinet; for relay-rack mounting
(Tyer 1300-AR), hrackets for holding eabinet
in rack are supplied. Relay-rack mounting is
so arranged that panel and chassis can be ro-
moved from eabinet, leaving eabinet in rack,
or cabinet ean be removed from rear of rack,
leaving panel attached to rack.
Power Supply: 105 to 125 (or 210 to 250) volts,
50 to 60 cycles. Power input at 117 volts is ap-
proximately 175 watts, maximum. Instrument
will operate normally, except for sweep out-
put, at supply frequencies up (o 400 eycles,
Power input receptacle will aceept either
2-wire (Tyre CAP-35) or 8-wire (Tyre CAP-
15) power cord. Two-wire cord is supplicd.
Tube Complement:

1—0B2 1 —GBAT

1 — 5651 1 —6BC4

1 —60S0 1 —6BK7-B
2 — 6197 1 —6BQS5
14— 6AB4 1 6J6

2 —6AQ6 4 —12AX7
1 —6AVG

Accessories Supplied: One Tyre CAP-35 Power
Cord; two Tyrr ST4-R22 50-0hm Pateh Cords;
one Tyre 874-413 75-ohm Pateh Cord; three
Tyry 874-058 Cable Connectors, one Typre
874-0Q2 Adaptor, and spare fuses,

Other Accessories Available: Tyre 1521-A Graphic
Level Recorder for automatie recording  at
audio frequencies; Tyree 1750-A Sweep Drive
for slow-speed sweeping; Tyre 908-R Dial
Drive for X-Y plots; Tyre 1213-D Unit Time,
Frequency Calibrator for timing markers.
Dimensions: 19 (width) x 15%; (height) x 143,
inches (depth) over-all.

Net Weight: (i1 pounds.

Tupe Code Word Price
1300-AM | Beat-Freq y Video G (Bench Model) ANGEL $1950.00
1300-AR | Beal-Frequency Video Generator (Relay-Rack Model) ASPEN 1950.00

U.s. Patent No, 2,548.457.
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NEW COAXIAL ADAPTORS

In line with our aim of providing low-
VSWR connections between coaxial line
circuits fitted with Typr 874 Connectors
and all other commonly used types of
connectors, adaptors to three relatively
new types of connectors, Tyee SC,
Tyee TNC, and Tyee LT, have been
added to the line of Tyepe 874 Com-
ponents. By means of these adaptors,
the comprehensive General Radio line
of high-frequency instruments and com-
ponents ean be applied to circuits fitted
with these connectors with only a very
small increase in VSWR.

The Tyrr SC Connector is similar to
a Tyere C but makes use of serew-type
locking arrangement rather than a bay-
onet type. There are other minor differ-
ences, and connectors of the two series
will not mate with one another. Adap-
tors from Type 874 Connectors to both
male and female Tyre SC Connectors
have been designed.

A similar modification of the Tyrr
BNC Connector has resulted in the
Tyre TNC Connector, There are several
versions of this connector, which differ
slightly from one another. The new
adaptors to Tyee 874 Connectors, the
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FREQUENCY — KILOMEGACYCLES

Figure 2. Standing-wave ratio of typical pairs of
adeplors as o function of frequency.

Tyee S874-QTNP and the Typr B74-
QTNJ, are designed for proper mating
with theSandia version of this connector.

The Type L'T Connector, intended for
use with large-size Teflon cables, Types
RG-117 and RG-118, has come into
widespread use, and low-reflection con-
nections can be made to it by use of
the Type 874-QLTP and 874-QLTJ
Adaptors,

The reflections introduced into a
matched 50-ohm line at various fre-
quencies by typical pairs of adaptors are
shown in Figure 2. The VSWR of a
single adaptor will, in general, be lower
than indicated by the curve. Voltage
and power ratings of these adaptors are
listed in the table on page 12.

Type Type 874 Conneetors and Fits Code Word Price
874-QSCP Type 5C Male SC Female COAXCASHER $9.50
874-Q5CJ Type SC Female SC Male COAXCOSTER 9.50
B74-QTNP Type TNC Male TNC Female | CcoAXTUSKER 8.00
874-QTNJ Type TNC Female TNC Male COAXTUNNER 8.00
B74-QLTP Type LT Male LT Female COAXLOBBER 23.00
874-QLTJ Type LT Female | LT Male COAXLAGGER 23.00

U. 5. Patent No. 2.548.457.

Figure 1. Type B74-ALTJ, Type 874-QLTP, Type 874-QSCJ, Type 874-QSCP, Type B74-QTNJ, Type B74-QTNP.
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FOR THE CONVENIENCE OF USERS OF TYPE 874 COAXIAL COMPONENTS,
WE ARE LISTING BELOW THE VOLTAGE AND POWER RATINGS FOR ALL
OF THESE ELEMENTS

Type Name
748 Basic Conuector
874-1 10, 20, 30 Air Lines
874-EL Ell
874-T Tee
874-C, C8, C9 Cable Connectors
B874-R20 Patch Cord
874-C58 Cable Connector
874-R22 Patch Cord
B874-LA Adjustable Line
874-LK Adjustable Line
874-K Coupling Capacitor
B74-F Series Filters
874-LBA Slotted Line
874-QBP, QBJ Adaptor to BNC
QTNP, QTNJ Adaptor to TNC
Que, Qul Adaptor to UHTF
874-QCP, QCJ | Adaptor to C
QNP, QNJ | Adaptor to N
Qsce, Qsc) Adaptor to 8C
874-QHP, QHJ Adaptor to HN
aLp, oL Adaptor to L.C
QLTP, QLT Adaptor to LC
QU3A, QV3A | / I
Mt
aul ! | Z1C Anes

Maz. Allowable
Average Power*
Peak Voltage at 1000 Me
Volts (tnversely
| proportional to square
root of frequency)
1500 150 w
1000 150 w
500 5w |
150 | 100wt |
500 55w =
200 55w
1500 150 wi
500 55 w
w000 | 150 w
150 | 150w

For pulses, peak power rating is the average power rutin

Ld g divided by the duty eyele, within voltage limitations,
1 For permanent installations, 30 w maximum at 1000 Me,

+

:

At high powers, the output of the crystal diode must be shunted to limit output voltage to 2 v.

NEW REPRESENTATIVE FOR DENMARK

We announce the appointment of the
Danish firm of Semler & Matthiassen as
exclusive General Radio representative
Denmark. Effective February 1,
1960, Semler & Matthiassen took over

for

these responsibilities for Mogens Bang
& Company and is now directly serving
our customers in Denmark and Green-

land with competent technical assistance
and advice.

All inquiries, whether technical or
commercial, concerning General Radio
products, should be addressed to:

Semler & Matthiassen
Teglvaerksgade 22
Copenhagen, Denmark

General Radio Company
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