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C O VE R 

Adjusting the response of a 
transistor amplifh.,r w0th the 
Beat-Frequency Video Gen­
erator and an oscilloscope. 
The Type 121 3-D Time 
FrequencyCalibrator,show n 
above the generator, fur­
nishes the timing markers. 
The oscillograms and charts 

at the left are examples of 
the many uses of this gen­
erator. See text for further 

details. 
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3 FE BRU ARY, 196 0 � 
A BEAT-FREQUENCY GENERATOR FOR AUDIO, 

ULTRASONIC, AND VIDEO FREQUENCIES 
SINE-WAVE, SQUARE-WAVE, AND SWEPT OUTPUTS 

For circuit measurem nt and te ting 

at both audio and video frequ encies , the 

new TYPE 1300-A Beat-Frequency Video 

Generator offers an unusual combina­
tion of features. To the ability to mea -

ure circuit response by four methods it 

adds the recognized advan t age of beat­

frequency generation of the test signal. 

Prominent among th se advantages are: 

( 1) either the audio or the video range 

can be spanned by a singl rotation of 

the frequency dial and (2) high resolu­

tion at any fr qu n y can be p rovided 

by a separate control whose calibration 

is independent of the main dial set­

tin g. 

This n w generator cover frequencies 

from 20 cycles 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 weep ignal for 

oscilloscope display and a square-wave 

ignal for transient tests. Provision for 

automatic <Traphic recording adds still a 

fourth test method to thi list. 

A maximum of 10 volts, open circuit, 

is available at all frequencies. An ac­

curate output attenuator is included to 

giv output le 1 a low a 10 micro­

volts. For i-f c ircuit testing, add itional 

output are available in he 30-48 mega­

cycle range. 

figure 1. Panel view of the Beat-Frequency Video Generator. 
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GENER A L R ADI O EXPERIMEN TER 4 

OUTPUT SIGNALS 

For Audio-Frequency Response Meas­

iaements: A sine-wave si gnal, adjustable 

in frequency from 20 c o 20 kc, provides 

a test ignal for fr quency respons m a -

urement on both active and pas ive 

audio neti.vorl·s, tran ducers, and acou -

tical devices. Th dial calibration is 

logarithmi and the dial can be driven 

by the TYPE 1521-A Graphic Level Re­

corder for plotting th re pon e auto­

matically on logarithmi chart . A fre­

qu ncy-incr m nt (6fl dial "�ith a 

range of ±50 c, off rs a means of study­

ing the characteristic of narrow-band 

devices, either manually r \\'ith h 

TYPE 17-0-A Sweep Driv . 

For Transient Respon e Tests at Audio 

Frequencies: A squar -wave signal, ad­

justable i n  frequency from 20 c to 20 kc, 

whose excellent waveform permits mea -

uremen on amplifi r wi h low-fre­

qu ncy cut-off a low as 1 or 2 c. 

For Frequency Response llI easurements 

at Ultrasonic and Video Frequencies: A 

sine-wave signal adju table from 20 kc 

to 12 M , u eful in re pan measure­

ments on ultra onic amplifier tran -

ducer , and networks, and on video sys­

tems in television receiver . The 6f dial, 

which ha a span of ± 20 kc, i s  useful 

in the measurement of v ry-narrow-band 

circuits, where a knowl dge of the fine 

s ructure f the frequ ncy characteri ti c 

i s  important. For oscilloscope display, 

this dial can be driven by the TYPE 

1750-A Sweep Drive. 

For graphic r ords, he dial can be 

driven by a TYP • 908-R Dial Driv and 

the data plotted by an X-Y Recorder. 

For Transient-Response Tests at Video 

Frequencies: A quare-wave ignal from 

20 k to 2 Mc for transi nt response 

test on ultrasonic equipment and video 

amplifiers. 

For Sweep Tests at Video Frequencies: 

A sine-wave signal wept at the power­

line frequency over any bandwid h from 

10 kc to 12 Mc. The weep technique 

allows the re pon e charac t ri ic of the 

device under test to be presented on a 

cathode-ray tube and i thus very use­

ful for rapid production tests and adju t­

ments a w ll a for labora ory m asure­

ments. Frequency markers at 100 kc and 

1 l\/[c f r thi ' range can be provided by 

th TY E 1213-D Time/Fr quency Cali­

brator, 1 which is recommend d for use 

with this genera tor. 

Two A.dditional Uncalibrated and n­

adjustable Outpilts are Availabl at J acl­

Accessible from the Rear of the Instrument: 

(1) A sine-wave signal, wept at the 

power-line frequency up to ±6 Mc, with 

center frequency adjustable from 36 to 

42 M · which can be u ed to tes tel -

vi ion and other i-f amplifier , and (2) a 

high-frequency ignal adju tabl from 

30 to 42 Mc, and useful for general test­

ing in this range. 

CIRCUITS 

O.scillators 

Fiv internal oscillators are used to 

obtain the variou frequency range , a 

shown in the block diagram of Figure 2. 

The fixed oscillator frequenc:ie are 

approximately 190 kc for the lo\N range 

and 42 Mc for th high. Approximate fre­

quencies for the variabl o cillator are 

170 to 190 kc and 30 to 42 Mc r -

spectively. 

The same main tuning capacitor is 

common to both oscilla ors and has 

plate o haped that the main fre­

quency-dial calibrati n is logari hmi 

from 20 c to 20 kc. Th dial calibration 

for the high-frequency range is approxi­

mately logarithmic up to about 5 Mc 

approaching linearity above 5 Mc. 

The frequen y of each f the fixed 

oscillators is adjustable over a small fre-
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quency range by means of a mall ad­
j u table capacitor who e dial i ali­
brated in terms of the frequ ncy in re­

m n , independent of main dial setting. 
T'his is pos ible only with the beat-fr -
quency type of generator. 

The fifth, or sweep, oscillator r plac s 
the hio·h-frequency fixed o cillator for 

the video-sweep ran<re. The tun d cir uit 

uses a small indu tor wound on a ferrite 
t, roidal ·ore lo at d b twe n the pole 
pieces of an electromagnet and in the 
constant field of a permanent magnet. 

pow r-line-frequency ine-wave cur­

rent in the control winding of the elec­
rornagnet cau e a variation of magnetic 

flux in the f rrite core, whi h when com-

ined ' ith constant bia flux from the 
permanent magn t, result in a inu -

oidally varying flux. The permeability, 
and therefore the inductance, of the 
ferrite ore varie with thi · field and 
causes· he frequency of th oscillator to 

vary with a very n arly sine-wave di -
tribution over a range determin d by 
the marrnitud of he curr nt. The fr -
qucncy variation i adju table fromabou 
20 kc to over 121\1ic (±6). The c nt r fre­
quenc can be adjusted from 36 to 42 1\1c 
by a capacitor acce iblefrom the rear and 
±� 1\1c by a panel control. For a 42-Mc 

sPtting, the panel FHEQ E. Y dial indi­
cates the approximate center frequency. 

Figure 2. Block dia­
gram of the generator. 

l 1NCREMENT I 
I ZERO ADJUST) 

llNCREMEIH I 
IZERO ADJUST I 

FEBRU ARY, 1960 

Both the frequency sw ep and the 
horizontal 0-cycle or other power-line 

frequency defie tion voltag are inu -

oidal, resulting rn an approximately 

linear RO display. 

Buffer Amplifiers 

cathode-follower amplifi r b tween 
the mixer and each os illator de ·rca es 

coupling b tw en the o cillators through 
the mix r to such an extent tha zer 
beat on the audio range can be adju t d 
' ith an accurac of Y2 cycle or less and 
on th v1 eo rang within 1 kc or l ss. 

Mixer 

"'l he oscillator ignal ar fed to the 
grids of th p ntagrid mix r. To mini­

mize the distortion of the output signal 
from the mixer, a common bia adju t­
ment for grids No. 1 and No. 3 and a 
separate bias adjustment for grid Io. 3 

are pro ided. Th ommon adju tment 
is u d to set output level and th other 

is used a a n arly independ n adju. t­
mcnt to min1miz di tortion. 

Amplifier 

The five-stag output amplifier make 
use of high-trans onductance tube and 
n gative f - dback to supply up to 10 
volt at the high-output terminal with 

low distortion and an output-v .-fre-

I BEAT OUTPUT I 

BUFFER 
AMPLIFIER 

CRO 60"' 
BLANKING 

GEN. 'l.JOUT 

STABILIZING 
AMPLIFIER 

MIXER 

SOUARE·WAVE 
VOLTMETER 

SQUARE· WAVE 
GENERATOR•--------� 

isl NE WAVE LEVELJ 
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quency characteristic that is fiat within 

± ldb up to 12 Mc. \'Vhen th vid o weep 

range is bcino· u ed, a portion of the out­

put ol age is rectified, amplified, and 

f cd back to one of the mixer grids in 

order to maintain the swept output­

frequency characteri tic fiat within ± 1 

db for output frequen ies up to 12 Mc. 

Square-Wave Generator 

A chmitt circuit driven by a ine­

wav io-nal from the amplifier g nerate 

the quare waves. The output i dc-

·oupled to the output attenuator in 

ord r to minimiz ramp-off, and to l eep 

the ri ·e time as sh rt a possible. The 

po itive peak of the square\ ave ar 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

wa ve genera tor. 

Output System 

A level control located at the amplifier 

input, permits the high-output sine-wave 

voltage to be varied continuously from 

0 to 1 0  volts, open circuit, and the volt­

age at the 0-db attenuator output to be 

continuously varied from 0 to 1 volt, 

open ·ircuit. 
Th squar -wave output i available 

only at th attenuator output ja k. The 

maximum output is over 10 volt , p ak 

to peak, open cir uit, or 2.5 Its, p ak 

to peak, aero a 75-ohm load and is con­
tinuou ly variable from .zero to .maxi­

mum by mean of the square-wave-sig­

nal level control. 

The same panel meter is used to indi­

cate the sine-\Yave and square-wave out­

put voltaf!;CS and ha two voltage scales 

and a db scale. It in di ca tes the rms sine-

wave voltage at the high-output jack 

and the voltage b hind 75 ohms at the 

attenuator output jack. Th quare­
wave output indica ion i the p ak-to­

peak voltage behind 75 ohms at the at­

tenuator ou put jack. 

For both sine-wave and square-wave 
output the attenuator rano-e i from 0 db 
to -80 db in steps of 10 db. The at­

tenuator, a r cent dev lopm nt, ha 

b n d ign d for u at fr qu n i m. 

th l ilomegacycl r gion, nd th l it 

fr quency error over th fr qu ncy rang 

of the video o· n ·ator i ntially zero. 

APPLICATIONS 

The � ide variety of utput functjor. 
offered by the TYPE 1300-A Beat-Fre­

quency Audio Generator suggests many 

applications both in the laboratory and 

on the production line. 'I he range of 

these applications can be partially illus­

trated by a few examples. 

Audio Frequencies 

The use of this generator in determin­

ino- the perf orrnance of audio-frequency 

networks i hown by Figure 3 through 

5. Figure3 i the amplitude-vs.-frequency 
characteri tic of an amplifi r over the 

audio range as recorded automatically 
on the TYPE 152 - Graphic Level Re­
corder, coupled m chani lly to th 

generator. The right-hand end of tl e 

chart show th respon e on the video 

range, up to 200 kc. 

The o illograms 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 uch patterns is found 

in most modern textbooks and in pre­
vious articles.2• 3' 4 

Figure 5 is the frequency characteristic 

of a narrow-band filter, aken point by 

point with the frequency increment dial. 
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Figure 3. Frequency character istics of an audio amplifler over the audio range. Generator dial was driven by 

the Type 152 1-A Graphic Level Recorder to plot the curve automatically. Beyond the printed portion of the 
chart, at the right, is shown response at frequencies above aud io range, still plotted automatically but w ith the 

video range of the generator. 

A.. Figure 6. Square-wave response of telev ision 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 video amplifier charac­
teristic of a telev is ion receiver. Rect ified output is 
shown at left. video output appl ied to picture tube 
at the right. Frequency increases left to right; scale 

is 1 Mc/cm. 

A.. Figure 8. Aural discriminator characteristics of 
telev ision receiver, under slightly differing con­
ditions of adjustment. Center frequency is 4.5 Mc; 

scale 50 kc /cm. 
't' Figure 9. 1-F response of television receiver, as 

measured with direct output of sweep oscillator 
(ava ilable at rear of generator). Left-hand curve 

was taken before adjustment, right-hand curve 
after adjustment for best characteristic. Frequency 

at center line is 44.5 Mc. 

Video Frequencies 

The use of th Beat-Fr u n ·y id o 

enerator at higher frequencies is w 11 
illu trated by the o cillogram , shown in 
Figure 6 through 9, which show the 

haracteri tics of a el vi ion r c ivcr. 
Figur 6 how th quare-,,·av r -
spon e of the video amplifier at 60 c and 
400 kc. Thi type of tran ient t 

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

't' Figure 5. Response of SO kc crystal filter. Point-by­
point measurement, with Llf dial on audio range, 
centered at 5 kc. Generator frequency was hetero­

dyned w ith auxiliary oscillator to SO kc. 

10 

40 "" 20 
-Llf 
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GE NER AL R ADIO EX PER I ME N TER 8 

video fr qu n i , ha been de cribed 

previously m the literature.5• 6 'Ih 
chara ·t ri tic of the same video ampli­

fier, a determined by S\VC p methods, 
ar . hown :in Figure 7. 

Figur !'::hows sweep pattern for the 

ound di riminaior of a iel vi ion re­
c ivcr. 

vVith the direct output f th weep 
generator, which i · availabl at the r ar 

of the generator, it is pos 'ibl tom a ure 

the i-f response of t 1 vi ion re lV rs. 
Figure 9 shows the i-f r pon e f the 
previously mentioned t 1 vi ion receiver, 

both b fore and after adju tment for 
the be t haract ri ti.c. 

A M -F M  Receiver 

Measur men t on an AM-Fl\1 tuner 
ar hown in Figures 10-12. Fio-ur 10 

show the i.-f haract � ri tic of the FM 

e tion; Figure 11 shows the FM dis­

criminator haracteri tic of the ame 

tun r both with and without the i-f am­

plifi r included. 
Figure 12 shows the characteristic of 

the AM ction wh n the frequency is 
wept from either end and with both 

curves superpo ed. These curves show 

he distortion caused by a sweep rate 
that i too hio-h for th circuit bcino­
tested. In this instance the distortion is 

not grea , and the cir ·uit wa adju ted 

o that approximate mirror image char­

act ri tic were obtained in the two di­
rections of weep. 

0th er Sweep Tests 

Fio-ure 13 i the frequ ncy r ponse to 
a swept fr qu ncy f a tran i tor video­

f n'quency amplifi r under ifferent 
condition , as might be encountered 

A.. Figure 10. FM i-f characteristic of an FM-AM tuner. Center frequency is 10.7 
Mc; (left) with marker af 10.7 Mc; (center) same without marker; (right) with 
100-kc markers from the Type 12 13-D Time /Frequency Calibrator. Scale, 

100 kc /cm. 

Figure 13. (Top) Frequency response of a transistor amplifier; range, 0 to 10 � 
Mc; scale, 1 Mc /cm. (Center ancl bottom) Response characteristics obtained 
during adjustment of the transistor amplifier. Center pattern shows response 
from 0 to 10 Mc; the lower pattern, with a center frequency of 1 1  Mc, shows 

a peak at approximately 13.5 Mc. 

A.. fig. 11. (Left) FM dh;criminator characteristic of the 
tuner; signal through i-f amplifler; center frequency, 
10.7 Mc, 100 kc/ cm. (Right) Discriminator charac­

teristic sigrial into first limiter, so that response is 
not limited by i-f characteristic. Scale, 0.5 Mc /cm. 

't' figure 1 5. Series and parallel resonance character­
istics of (left) a 5-Mc quartz crystal and (right) a 7-Mc 
crystal, which shows a secondary resonance about 
20 kc above fundamental series resonance. Scale 
is 4 kc /cm. Generator voltage was applied to crys­
tal through a resistance. Oscillogram shows vol­
tage across resistor. Af dial of generator was 

swept with Type 1750-A Sweep Drive. 

"4IE Figure 12. AM i-f characteristic 
of the tuner. Frequency at cen­
ter line is 455 kc; scale, 10 
kc /cm. (Top) Frequency swept 
from low to high frequency; 
(bottom) from high to low; (cen­
ter) both traces superposed. 

figure 14. (Bottom) This pat-� 
ern shows a sharp resonance 

and affords an excellent ex­
ample of the value of sweep 
methods of measurement. With 
a point-by-point method, the 
resonance might easily escape 

detection. 
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during adjustment of circuit capacitors. 

Figure 14 how the frequency re­

sponse of a transistor amplifi r with sharp 

re onan es, which migh ea ily go unde­

tected in a point-by-point mea urement. 

Mechanical Sweep Drive 

For oscilloscope display with a very 

slow sweep rate, the TYPE 1 750-A w p 

FE B R U A R Y, 1960 

Drive is recommended. Figure 15 shows 

the haracteri tics of a quartz cry tal 

mea ur d in thi way. 

For graphic r cording, the TYPE 908-R 

Dial Drive provide a horizontal de­

f:le tion voltage propor ional to dial ro­

tation angle and i uitable for use with 

an X-Y Recorder. 

- C. A. WOODWARD, JR. 
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SPECIFICATIONS 

O U TP U T: Open-Cir. 
Frequency Range Signal Amplitude Tolerance Impedance 

20-20,000 c 
Sine 0-10 v <±0.25 db 2on ±2% Wave 

Sine <±0.25 db 7511 ±2% 
20-20,000 c Wave 

0-1 v 40 c-20 kc 
Attenuator 

0.75 db at 20 c 

Square 
0-10 v p-to-p 

75n ±2 
20-20,000 c Wave 

(0-2.5 v p-to-p <±0.25 db 
� Attenuator a ·ro s 75n) 

20 k -12 Mc 
Sine 

0-10 v ±1 db 82011 ±2 Wave 0 

20 kc-12 Mc 
Sin 0-1 v ±1 db 

75n ±2o/c 
Wave Attenuator 

f:::quare 
0-10 v p-to-p 

75n ±2 
20 kc-2 Mc Wave 

(0-2.5 v p-to-p ±0.5 db 
(Att nuator) across 75n) 

20 k -12 Mc Sine-
±1 db 

Center Freq. Wave 0-10 v 
(up to 12 Mc) 

s2on ±2o/c 
0-±6 Mc Sweep Sweep* 

20 kc-12 M Sine- ±1 db 750 ±2 
Cent r Freq. Wave 0-1 v 0 

0-±6 Mc Sweep weep* 
(up to 12 M ) (Attenuator) 

30-42 Mc 
Sine Approx. 50 m v ±1 db** Approx. 50n 
Wave 

36-42 M Sin - 50n or high r 
Center Freq. Wave Approx. 100 mv ±2 db** load r com-
0-±6M Sweep Sweep* mended 

• weep rate is at power-line frequency. ••Typical, not guaranteed. 
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GE NERAL RADIO E XPERIMENTER 10 

Frequency Controls: The main control has a dial 
with two scales. 

Th inn r cale over the audio range and 
is calibrat d from 20 to 20,000 cycles p r s c­
ond with a true logarithrni · distribution. The 
total cale length i approximately ten inch s. 
The effective angl of rota ion i 240° or 0° 
per decad of frequency. 

The outer cale covers the vid 'O range and 
is calibrated from 20 kilo y Jes per s cond to 
12 m gacycle per second. The cale is approxi­
mat ly logarithmi but approaches a lin ar 
d

. 
tribution at h high-frequ ncy end. The 

total scale length is appro imat ly 12 inch . 
The frequen y-increment dial for the audio 

range is alibrat d from -50 to +50 cycle p r 
s cond, and the frcquency-incr ment dial for 
the video rang is calibrated from -20 to +20 
kilocycles per second. 

Frequency Calibration Accuracy: 
Audio Range: The calibration of the main 
frequc>ncy dial can be relied upon within 
± (1 0 + 1 cycl ) after th oscillator has b n 
correctly , t to zero beat. Th accuracy of 
calibration of the frequency-increment dial is 
±1 ycle. 
Video Range and Video- weep Range: The 

alibration of the main frequen y dial can be 
r Ii d upon within ± (1 o/c'. + 1 kc) from 500 kc 
to 12 Mc and within ± (2 + 1 kc) below 
500 kc after the oscillator ha. been orr ctly 

ct to z ro beat. Th accuracy of calibration of 
the frcqu n y-in r m nt dial i ±0.5 kc. The 
frequency-increment dial i not ffectiv on the 
YIDEO-SWEEP H..A GE. 
Zero-Beat Indicator: The output voltmeter is u d 
to indicate Z<'rO heat. 
Frequency Stability: 
Audio Range: The drift from a cold start is less 
than 20 ('yclcs in two hours. 
Video Range: The drift from a cold start is less 
than 20 kilo ycles in two hours. 

Output Volrmeter: Th panel meter has two volt­
age scales, 0 to 10 and 0 to 3, and a db s al 1 
-20 db to 0 db, referred to full d ·ft ction on 
the 0 to 10 cal . Calibration accura('y is wi hin 
±3% of full-seal deft ction for in waves, 
±5o/c'. for square waves. The vol ag cales ar 
calibr ted to in.di at the r-m-s value of sinc­
wave ou put vol tag and the peak-to-p >ak 
valu of square-wave output voltag . Th in -
wave> voltmeter i connect <l in serie with a 
10-µf capacitor to th 10-volt output jack. 
Output Attenuator: The 75-ohm att nuator ha. 
eight ·tcps of 10 db each, '"'ith an accuracy of 
± 1 % of the nominal attenuation. Maximum 

output from the n.ttcnuator i.· 011 volt for sin -
wave output, 10 volts peak-to-pc>ak for squar -
wave output. , ine-wave, full-scale, open-circuit 
voltages are 0.1 mv, 0.3 mv, 1 mv, 3 mv, 10 mv, 
30 mv, 0.1 v, 0.3 v, and 1 v. quar -wav , full­
s a.k, op n-circuit voltages a.r 1 mv, 3 mv, 10 
mv, 30 mv, 100 mv, 300 mv, 1 v, 3 v, and 10 v. 
Hori:zontal Deflection Voltage: 4 volt. at 60 cycles 

Type 

(or pow r-line fr qu ncy) arc provided for 
horizontal deflection of a cathode-ray oscillo-

cope. Since both thi voltage and th frequ0ncy 
distribution of the w p ou pu vary inu!:l­
oidally, the oscilloscope pattern is approximate­
ly lin ar. A blanking voltage (50-volt, peak-to­
peak, quar wav ) i al o upplicd. 
Square-Wave Characteristics: At 60 cycle' the tops 
are fiat within 2% of the peak-to-peak ampli­
tude, at 20 cycle within 5o/c:. Ri e tim for 
frequencies from 300 k to 2 Mc i 1 ss than 
75 millimicro econds. At 20 kc the ri. e tim i:-: 
appr ximately 150 millimi ro econd . Over-

hoot i about lOo/c'. of the p ak-to-pcak outpu 
voltag . 
Harmonic Distortion: The total harmonic distor­
tion of the inc-wav output is less than 1 of 
output on the 20 c-20 kc range and less than 
4% of output on the VIDEO SWEEP and 20 kc-
12 Mc ranges. 

A-C Hum: Less than 0.1 % of the output for 
voltmeter readings above 10 % of full scale. 
Terminals: TYPE 74 Coaxial Terminals are pro­
vided for all outputs. 
Mounting: Aluminum, 19-in h, r lay-rack pan l; 
aluminum cabinet. For table mounting (TYPE 
1300-AM), aluminum nd frames are supplied 
to fit end of cabinet; for r lay-ra k mounting 
(TYPE 1300-AR), bracket for h !ding cabin t 
in rack are supplied. Relay-rack mounting is 
so arranged that pan 1 and ha i can b re­
moved from cabin t, 1 aving cabinet in rack, 
or cabin t can be remov d from rear of rack, 
I aving pan 1 atta h d to rack. 
Power Supply: 105 to 125 (or 210 to 250) volt , 
50 to 60 cycles. Power input at 117 volts is ap­
proximately 175 watts, maximwn. Instru.m nt 
will op rate normally, xcept for weep out­
put, at. upply frequcnci sup to 400 cycl s. 

Pow .r inpu receptacle will accept either 
2-wire (TYPE CAP-35) or 3-wire (TYPE CAP-
15) power cord. Two-wir cord is uppli d. 
Tube Complement: 

1-0B2 
1 - 5651 
1-6080 
2-6197 
4-6AB4 
2-6AQ6 
1-6AV6 

l -6BA7 
1-6BC4 
l -6BK7-B 
1-6BQ5 
1 -6.J6 
4-12AX7 

Accessories Supplied: One TYPE CAP-35 Power 
Cord; two TYPB 74-R22 50-ohm Patch Cords; 
one TYPE 74-413 75-ohm Pat h Cord; thr 
TYPE 74-C5 Cable Come tor 1 on TYPE 

74-Q2 Adapt r, and spare fu, cs. 
Other Accessories Available: T PE 1521-A Graphi 
Level Recorder for automatic r ording at 
audio fr quencie ; TYP.E 1750-A Sweep Drive 
for slow- p cd . we ping; TYPE 90 -R Dial 
Drive for X-Y plot·; TYPE 1213-D nit Time/ 
Frequency Calibrator for timing mark r . . 

Dimensions: 19 (wid h) x 15� (height) x 14% 
inches (depth) over-all. 
Net Weight: 64 pounds. 

Code Word Price 

1300-AM 
1300-AR I Beat- Frequency Video Generator (Bench Model) 

Beat-Frequency Video Generator (Relay-Rack Model) 
A GEL 
ASPEN 

$1950.00 
1950.00 

U . .  Patent 0. 2,548,457. 
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1 1  FE B R UA R Y ,  1 9 6 0  � 
N EVV COAX I AL ADAPTO RS 

In line with our aim of providing low­

VSWR connections b twe n coaxial l ine 
circuits fitted with TYPE 87 4 Connectors 

and all other commonly used types of 

connectors, adap ors to three relatively 

new types of connectors, TYPE SC, 
TYPE TNC, and TYPE LT, have been 
added to the line of TYPE 87 4 Com­

ponents . By means of these adaptors, 
the comprehen ive General Radio l ine 
of high-frequency instruments and com­

ponents can be applied to circuits fitted 
wi h these conne tors with only a very 
small increase in VSWR . 

The TYPE SC Connector is  similar to 
a TYPE C but makes use of screw-type 

locking arrangem nt rather than a bay­

onet type. There are other m inor differ­
ences, and connectors of the two series 

w ill  not mate with one another . Adap-
ors from TYPE 7 4 Conn ctors to both 

male and f ernale TYPE SC Connectors 
have be n d sign d .  

A similar rnodifica ti  o n  o f  the TYPE 
B C Conne ·tor has resulted in the 
TYPE TNC Connector. There are several 

versions of this connector, which differ 
slightly from one another. The new 

adaptors to TYPE 87 4 Connectors, the 
Contains 

Type Type 874 onnectors and 

874-QSCP Type SC M a l e  
874-QSCJ Type S C  Female 
874-QTNP T y pe TNC Male 
874-QTNJ Type TNC Female 
874-QLTP Type LT Male 
874-QLTJ Type LT F e m a le 

U .  . Patent N o .  2,548,457. 

0 
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F igure 2. Stand ing- wa ve ra tio of typical pa irs of 
adapt ors a s  a fu ncti on of frequency. 

TYPE 874-QTNP and he TYPE 874-
QTNJ, are designed for proper mating 
wi h the Sandia version of this connector. 

The TYPE LT Connector, intended for 

use with large-size Teflon cables TYPES 
RG- 1 1 7  and RG- 1 1 8 ,  has come into 

widespread use and low-reflection con­
nections can be made to it by use of 

he TYPE 874 - Q L T P  and 874 - Q L T J 
Adaptors. 

The reflections introduced into a 

matched 50-ohm line at various fre­

quen ies by typi al pairs of adaptors are 
shown in Fi ure 2 .  The V WR of a 
single adaptor w i l l ,  in gene ·al, be lower 

than indicated by t he curve. Voltage 

and power ratings of these adaptors are 
listed in the table on page 1 2 .  

Fits Code Word Price 

C F  male COA $9.SO 
SC M ale 9.SO 
TNC F male 8 .00 
TNC Male COA XTU N E R  8.00 
LT Female OAXLOBBER 23 .00 
LT Male COAXLAG GER 23 .00 

Fig ure 1 .  Type 874-ALTJ, Type 874-QLTP, Type 874-Q SCJ, Type 8 74-QSCP, Type 874-QTNJ, Type 874-QTNP. 
-
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F O R  TH E C O N VIE N I E N C 1E  O F  U S E IR S  OF T Y P E  874 C O A XI A IL  C O M P O N E N T S r  

W E  A R E L I S·TI N G  B E L OW T H E  VO L T A ·G E  A N D  P OWE R R A T I N G S  F O IR  A l l  

O F  T H E S E  E L E M E N T S  

Type 

874-10 
874-L 10, 20, 30 
874-EL 
874-T 

874-C, CB, C9 
874-R20 

874-CSB 
874-R22 

874-LA 
874.-lK 

874-K 

874-IF Series 

874·LBA 

874-QBP, Q B J  
QJNP, QTNJ 
Q I.J P, QUJ 

874-QCP, QCJ 
Q N P, QNJ 
QSCP, QSCJ 

----- · 
874- Q tt P, QHJ 

OLP, au 
QLTP, 0 1.TJ 
Q lJl 3A, QV3A ) 
Q U 2A, QV2 
Q U l  

Name 

daptor to B.i. 
cfo ptor o T :r 

Adaptor to F H F  

dapt r t. H 
A(hpt. r t  
Adapior to L: 

Adap t., 
Ri&id Li np.· 

p ak roltag 
V Us 

1 50 

1000 

5 

r 

50 

200 

J 50 

50 

1 

I 0 

}.fax. A llowable 
A v rag Power 

al 1000 J.fc 
(inr rsely 

proportional to squar.e 
roof 1f fr qu ncy) 

1 50 ' 

1 50 w 

55 w 

1 0 \ t 

55 w 

.55 w 

1 5  w t  

55 w 

1 5 w 

1 50 w 

"' For p u l�es. pe k ow r rn 1ng 1. h o.v rt\ 1 w r r��t i n� d i ,•1d d by the 
t For rmnnent i :'! · llat ion , 3 w mn. imum nt l 00 J.\lc. 
t A t  high pow rs, th output o f t.he cryst.al diode m lWt b bunt d to ljmit 

ut.y cycle. wilbtn voltag l imi ations. 

utput vohag to 2 v. 

N EW R E PR E S E N TA T I V  , Q  D E NM A R K  

'\V an u n  th 

an is 110 \ r dir 
ur r� in D nmark and 

G e n e r a l 

.f t.h land ,�; h ompet t 
and advi 

1 inquiri techn i  · -11 o 

en ral Radio 
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S e m l e r  & M.att h i a s s e n  

T eg lvaeriksg a d e  2 2  
1Cope n h a g en ,  D e n ma rk 

C o m p a ny 
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