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T H E GENERAL 

Ton -l urRt waYef >rn1.s are uspf ul 

.·ignaJ in ma ny di,·er<. field. of elec

t ronics , ::;uch a.· psy · hoacousti · in tru
rnentation O'erwrutic n of c ntrolled 

p ri die line tr· nsient .', and ,'ynthc

."l.' f th tim ' tick. ' on �tand rd

tim radio tran:-imi. ·sion:. A ; neral 

Hnd1o, one ur.·t: ban' been u.'ed Hl 
rout in t .:- ::; of filtprs and iv· rnet r� 

a::; w 11 a. for '\H:h unu.:un.l purpo::; . 

the alignment and lest of an instrument 

for insta1 tan ou.· frequenc nal r,j, of 

th high-fr •qu •n ·y sound f 
bats. 

Th s way J rm.' also h. y mn.ny 

applic ti n in th t st an calibration 

of 8onar lru.n�clut"ers t nd • mplifi rs and 
in tlw m a. irPm nt f lond"peak r di. -

orti n , n r .'p n to tran. i nt xcita

t.i n. 'till oth r us � ar found in th 

1neasur 1nen f room "cons i ·s, auto

matic-rain-con rol eirc·uits, .. nd aC' mNC'r 

r "'P n.". 

Tone- Burst Generation 

. \ tone burs ean b g nerated by a 
pul se g n ra tor , a .sinu.-oidal flignal 

RAD 0 

·ource and a . witf•l. r �ate, wl ieh c n 

c m mat d frot tl pub" g n ru or 
.i th r pu.-:-;e"' or b1oC' ks the pasf:ag uf 

siO'nal fr m the . ur e. Th Rwitching 

Yi ·e may 1 a r lay , a rnotor-driY n 

conta ·t or L ph ltor :-;i:tor-ligh . ttr<' 
<'omhiuation, a transistor, or a di de 
l ridge . •  uC'h a comhinL tion g('ll rally 

requirC':-$ sornc d . ·ign and. fabrication of 

eornpom'nt." h�' the a�!"<'mhler and m y 

ft n h 1 :--:;; thnn :--atif'factory in e n

-v m n , r lia\ iii y .-ize. c . t a nd p r

formance. Pcrf >rrnanc<· rcquirC'mf'nts, 

in particular, are �omctime.· more d -

manding than can b sati::;fi.cd h · a 

. impl timing ,'yst ln, espeeially m 
r trard to colwrenc·c'. 

Coherence 

A col erent tone-hur:--t .·ignal is on 

ia whic:h a<'h bur:--t :-;tart8 t the same 

p int in th �ignal beinrr gated or 

.-·wit ·hed and a ·h bnr;-;t end:-1 a lw 
sam point in the> .-igna l <'Y<'iP. For ·

ampl a<'h tone hur.·t might :-5tart a . 
the p f'itive-;·dop z ro cro!";-;ing of th 
:.-j nusoidal ::-;ignal, continue for t wo full 
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Figure 1. Elementary blo ck diagram of the Type 
1 396-A To ne-Burst Generator. 

cycle , and end at a po itive- lope zero 
cro ing. It is obvious that the pacing 
between bursts must be an exact whole 
number of signal periods (cycle.._) in 
order to maintain coherence. Thi lead 
to the conclu ion that, to be coherent, a 
tone burst must be produced from a 
single autonomous signal. A switch ac
tuated by two independent timers (one 
controlling the on time, and the other 
the off time) cannot in practice produce 
a coherent bur t, since the on and off 
time mu t be exact multiples of one 
period of the gated ignal, which is a 
nearly impo ible stability requirement. 
To produce a coherent bur t, the gating 
signal mu t be locked to the desired 
subharmonics of the gated signal. 

The influence of coherence on per
formance is demonstrated by analysis 
of the frequency components in a tone 
burst, which con i t of the fundamental 
and harmonics of the repetition rate of 
th tone bur t. The exp re ion for am
plitude of the e harmonic i given in 
the appendix, below. As an example, 
Figures 8 and 9 show the amplitude of 
the first thirty-one harmonics of tone 
bursts of one cycle on, one cycle off, and 
of eight cycles on and eight cycles off, 

respectively. The figures show the spec
tra for two gating phases of each tone 
burst. In one case switching occurs at 
zero crossings, and in the other case 
switching is at the peak value of the 

ignal. The pectrum varies smoothly 
between the limits hown a a function 
of gating phase. The examples indicate 
clearly that the frequency content of a 
tone burst depend upon the number of 
cycle in the burst, the spacing between 
bursts, and upon the gating phase of the 
burst. The effects of phase are signifi
cant for horter bur ts at hort pacings. 
Therefore, to produce a tone burst with 
defined characteristic , tight control of 
phase as well as cycle content i neces
sary. 

For example, con ider the case of a 
burst of exactly eight cycles width,- but 
of uncontrolled phase. The result is that 
each pulse has con tant energy, but the 
way in which this energy is dis ributed 
in the frequency pectrum is not con
trolled. Unle s the tone burst is used in 
an extremely wide-band system the 
observed system respooses will be in
accurate and not reproducible. 

THE TONE- BURST GENERATOR 

The TYPE 1396-A Tone-Burst Gen
erator provides an instrumentation 
bridge for the gap between continuous
wa ve testing and step-function, or pulse, 
testing. A digital method of controlling 
gating action allows the production of 
signals that easily meet the require
ments of tight control of frequency 
content and phas . Figure is a block 
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Figure 2. View of  the Type 139 6- A  To ne-Burst G enerator. 

diagram . Instead of u i ng the common 

sy tern. of tin1.ers to e tal lish the off 

and on time. , \vith a c mplex locking 

y tern. to maintain a coherent output, 

thi in trum nt u, e a binary caler to 

e tablish the number of cycles in th 
burst and bet,veen bur ·t. and a �impl 
trigger y te1n to control the pha ·ing. 

The binary caler e. entially divide . the 
input fr quen ·y to the de. ·ired . ·nb
harmonic frequency for gating. A ·im
ple re et , y tern allmv · the same caler 

hain to be us d for both off and on 
interval. . 'I h u e of binary circuit ha 
re ulted in an economical rugg d, and 

compact instrument, \Yhich is quite 

·i mple to operate, drift free, and rc
quir no rou ine maintenance. 

The setting . of the control:s (Figur 2) 
determine the nun1ber of cycles for 
which the gate \vill be open and, inde
pendently, th number of cy les for 
which the o-ate \vill be closed. The c-h 1c· 
offered here by the binary caler i 2, 

4, 8, 16, 32, 64, or 128 ycl . Another 

control allows th , ·cal er to be tarted 

at on in...,tead of z ro, which change the 
choice f cycl count. to 1, 3, 7, 15, 31, 
63, or 127. The scaler then control a 

in1.ple tran i tor gat , which op rate 

on he xt rnally applied eriodi input 

signal to produce tone bur ·t . 
Additional features of the Tone-Bur. t 

G nerator are a . witch hat hold. the 
gate op n for pr liminary alignm nt 

of external e 1ui pn1en (if nece . · ary); 

trigo-er controls , whi ·h allow complete 

ontrol of the pha. ·e of the gate and 

input . ·ignal; the ability to u. e . eparate 
input ·ignals for the gat timing and 

gated f;ignals · and a timed mode for 

xtren1.ely long p riod.' b tween bur. ·t · .  

In the tin1 d mod , the lo::;;ed gat in

terval i. t by a on -milli cond-to

ten-sccond timer , and an internal gate 

y ·t n1. majnt ain. C'oherencc of ·at d 

and gating . ·ignal . T'he timer c-iffuit 
perat . · a. a lock d oscillator and is 

3 

www.americanradiohistory.com

www.americanradiohistory.com


www.ke3gk.net

4 

GENERAL RADIO EXPERIMENTER 

used for very long intervals where exact 
cycle count is not required for accuracy. 
Although sinusoidal input signal are 
as urned in most of the applications 
listed below, the instrument will func
tion on any periodic waveforn1s. If 
pulses are applied to the TYPE 1396-A, 
it performs a a word generator, or fre
quency divider. 

APPLICATIONS 

The wide range of applications of the 
TYPE 1396-A Tone-Burst Generator is 
due to the nature of tone-bur t ignal , 
which pan the two fields of continuous
wave testing and of pulse or step
f unction testing. 

Electro-Acoustical Transducers 

One common application for tone 
bursts is the testing of tran ducers in an 
ambient not free of echoes. The tone
burst test techniques can be used to 
separate direct and reflected ignals and 
to eliminate anding-wave ffects. Ex
ample of hi are the te ting of onar 
transducers in a tank that produces 
reflections and of speaker or micro
phones in a chamber that produces 

echoes. With continuous-wave testing, 
error in frequency and phase curves 
can result from the addition of reflected 
signals to the direct response. Such er
rors introduce familiar standing-wave 
patterns in the response curves. 

With a tone-burst test signal ener
gizing the transducer, one can separate 
the direct response and the reflected 
response by observing the response 
as a function of time. As an example, 
two one-inch-diameter speakers were 

mounted in one end of an eight-foot 
tube with the opposite end closed. Fig
ures 3a and 3b are the voltage wave
forms observed across one speaker 
when the other is driven with tone 
bursts of 2. 95 kc and 3.0 kc, respec
tively. Note the large pulse at the left, 
which is the direct transmi sion from 
one speaker to the other. Its constant 
amplitude indicates that the frequency 
response is the same at both frequen
cies. The middle and right-hand pulses 
are the first and second reflections from 
the far end of the tube. 

Figures 4a and 4b are the voltage 
waveforms observed across the same 

Figures 3a (left) and 3b (,.iglit). Waveforms rec e ived by one of two transd u c ers m o u nted i n  the end .of 
a clo sed tu be, w h en the oth er transducer is driv en by a to ne burst of (a) 2.95 kc. a n d  (b) 3.0 kc. Fra m 
left ta ri ght , the pulses are the direct response, the first reflectio n  fro m t h e  tu be e n d, a n d  t h e  sec o n d  
reflecti o n  fro m  the tu be end. Notice t he co nsistency i n  ampl itude of  t h e  d irect p u l se a t  t h e  two frequ encies; 

co m pare with Figures 4a a n d  4b. 
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speaker when the other wa driven, 
again, with a ignal of 2. 95 kc and 3.0 

kc, but with the gate of the Tone-Burst 
Generator held open to produce contin
uous waves. Note that the refl tion 
phenomena now cau e large difference 
(3 :1) in the re pon e of the sy tern at 
the two freq uencie . It ·would be diffi
cult to d termine the tru ·peaker re
spon ·e fron1 the continuou -wa e data. 

Self-Reciprocity Transducer Calibration 

A transducer can be calibrat d 111 
t rm of it re pon e to it own echo 
when the tran ducer to be t ted and a 

rigid reflecting surf ace are placed in an 
otherwi e anechoic pace.1 Th Tone

Bur t Generator i a convenient source 
of excitation ignal for such a ystem. 

Sonar transducers have been cali

brated by a lf-re ·iproci y y tern. with 
tone-burst excitation of a bridge con

taining the tran ducer as the un
known. 2 From two impedance mea ure
ment it i po ibl to calibrate the 
transducer. A further advantage of 
tone-bur. t ex itation for the bridge i 

that high peak power can be applied 
without danger of exceeding the di ·si
pation limit. of th bridge arms . 

Amplifier Testing 

M A Y  1 96 4  

Tone-bur.'t ignal are nearly ideal 
wav form for te ts of amplifier per

formance. In onar ir uitry they are 
u ed to mea ure a1nplifier pulse-enve
lope di� ortion, and ri e and fall times. 

Music Power Tests 

Peak-power test of amplifier may 
u e tone-bur t ignal to avoid over
load on the power supplies, with con e
queut shift in bias point , and also to 

avoid exces ive power dis ·ipation. Mu-
ic power (peak) output tests of power 

amplifiers for con umer use require a 
brief tone burst o be applied and it 

amplitude increased until 5% di tortion 
is ob erved.3 Di ·tortion can be de

tected by ob ervation of the amplifier 
output waveform if the di tortion level 
i harply defin d. When an accura e 
di tortion mea urement i d ired, a 

dual- ·hannel or differential-input o cil
loscope can be used, and the amplifier 

input ubtracted from. the output to 
leave only he di ·tortion product . 

J Leo L. Beranek, Acoustics, 1cGraw Hill, 1954, pg 382 
ff. 
•Gerald A. Sa.bin," Transdu er Calibratjon by Impedance 
Measurcm nts." Journal of the A cou.stical o ·iety of 
America, Vol 28, No. 4, pp 705-710, July 1956. 
3 EIA Standard, R -284-A. ovember 1963. "Power 
Output Ratings of Packa1ted Audio Equipment for Home 

se." Electronic Industries .;\sso iation, 11 \.Vest 42nd 
Street, N w York 36, New York ($ .25). 

Fig ures 4a (felt) and 4 b  (right). Waveforms pro d uced i n  the same manner as those in Figure 3, except 
that the driving signa l is a contin u o us one of (a) 2.95 kc. and (b) 3.0 kc. The variation of a m plitude 

indicates the presence of standing w aves, which o bscure the transducer's frequency characteristic. 
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Figure Sa. E x a m p l e  of a s i m p l e  rectifyi n g  circuit  

tested with a tone burst. 

Measurement of Room Acoustics 

The reflections produced in a concert 

hall are det.C'rmining fa tor in the 

acoustical quality of the space. In a test 

y. tern, a .·ound sour ·e, which may be a 

pi. ·tol 8hot or a peaker system, is on the 
stage. A microphone, placed in the seat

ing arl'a, driv s the nece ·sary analyzing 

cquipm nt. Comparisons of pi. tol-. hot 

and continu tv-wavc xcitation of a hall 

have shown .·ignificant differences in 

det rmining reverberation ti1ne, a cardi

nal acoustical property.4 Su h differ

ence indicate that the duration of the 

xciting ;ignal i important, and, there

fore, that a tone bur. t of controlled 

properti s is de. irable. 

An excellent di. cu sion of the re

Hporn.;e of four concert hall. (La Grande 

, allc, Montreal; Clowe. Hall, Indianap

olis; Symphony Hal1, Bo.·ton; and Phil

harmonic Hall, i\ ew York City) to tone

bur ·t t .·t · i.· giyen by hultz and 

Watter .5 

Testing of Low-Speed Digital Equipment 

Th TYPE 1396-A 'I one-Bur t Gen

erator ·an operate on any periodic 

Figure Sb (above). Open-circuit voltage waveform 
of To ne-Burst G e n erator output ( 3 2  cycles af 10-kc 
s i g n a l  per burst) . Sca les are 2 vo lts per m a jor 
d i v i sio n v ertical ly  a nd 2 m sec per m a jor divis i o n  

horiro ntally. 

Figure 5c (right). Wavefor m  of ca pacitor voltage 
when the v o ltag e waveform of F igure Sb is a pplied 
to the circuit of Figure 5a. Scales are the same 

as in Figure Sb. 

waveform. If square or rectangular 

waveforms are applied to the instru

m nt, it can generate pul e word at a 

hi rate de'-ermined by the gate ettings. 

uch words are u eful in testing digital 

equipment. For te ·ting binary devices 

he MINUS ONE . tting of he CYCLE 
COUN'l'S witch i useful, since it permits 

te ting with word containing an odd 

number of bit .. 

Filter Testing 

The re pons of a ba14dpass filt r to a 

·uddenly applied Hignal in it pa band 

is a common mea urement. 

Thi. type of signal cannot be imu
la ted by the usual cw g nerator, and 

ordinary pulse waveform will produce 

ringing, which is diffi ult to analyz . 

With the Tone-Bur t Generator, the 

envelope of the tran ient can be ob

served and mea ured. 

•Theodore J. chultz, "Problems in th!l Measurement of 
Reverb ration Time," Jot•rnal of the Audio Enoineerinq 
Society. October, 1963. 
5 Theodore .J. chultz and B. G. Watters, "Propagation 
of Sound Aero s Audience eating," Journal of the Acous
tical Society of Amerfra, Vol 36 No. 5, May, 1964. 
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Fig ure 6a (.below). Test syste m far measuri n g  
deflection vs t ime far a n  ac meter. 

fig ure 6b (rigltt). Deflectio n  as a fu nction of ti m e  
for an a c  m eter excited by a tone burst. 

TYPE 1210-C 
UNIT 

R-C OSCILLATOR 

TYPE 1217-8 
UN IT PULSE 
GENERATOR 

TYPE 1531-A 
STOBOTAC0 

AC METER UNDER TEST 

0 0 0 + 0 0---r-------;==1==:::0 0 0 0 0 

Loudspeaker Distortion Measurements 

Djstortion measurements can be 

made with tone-burst excitation of 
speakers.6•7 A gated microphone i 
used to respond to the signal produced 

by the . peaker after the tone bur t has 

been cut off. This ''hangover'' i a 
mea. ure of the di tortion of the peak er. 

Such y ·tern are capable of using sweep 
techniques and being at least semi

automated. 

Testing of Rectifying-Type Circuits 

Det ctor and other r ctifying ircuit 
lend themselves dire tly to tone-bur t 

t . ·ting. The rectification efficienf'y and 

ime con. tant. · of uch circuit can b 

te. ·ted ea ·ily with tone-burst excitation . 

For example, consider the ·waveforms 

of Figures 5b and 5c, which were taken 

from the . imple rectifier ircuit of 

Figure 5a. 

AC Meter Ballistics 

Tone-burst response tests for charac

teri tics uch as rise time , fall time , and 

overshoo , are frequently required for 

rectifying meter , particularly VU me
ters. Figure 6a shows a te t ystem for 

mea uring the meter deflection as a 
function of time . 8 The frequency at 

which the te t is performed must be low 

w 
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enough so that the meter can reach full 

ale in 128 cy cles. The tone bursts 
consist of 128 cycles of test frequency , 

and th ir pacing is adjusted so that the 

meter return. to re t at zero after each 

bur t. Th 'l'yp · 12 17-B Uni Pulse Gen
erator act as a delay circu it. It nega

tive output pul e start as the Tone

Bur� t Generator'8 gate open , and the 
pul e end..., at a tin1.e determined by the 
�et ing of the PULSE DURATION con

trols. The end of his pulse initiates a 

mi ro::::.econd ft.a h of the STROBOT Ac® 
electronic trobo ·cope. The PULSE DU
RATION controls et the time b tween 
the energizing of the 1neter and the 

fl.a hing of the bright-light ow·ce. The 
ambient light hould be controlled to 

permit accurate observation of deflec
tion when the fl.a h occur , and to allow 

the scale to be seen between :fla bes. 

Figure 6b i. a plot of• deflection vs 
time for an ac meter when energiz d 

by a burst of 128 cycles of 40-cycle sig

nal. The rise time from 10% o 90% of 
full scale is 0.5 second , and the over

shoot is 6% , which corresponds to a 

& M. C. Kidd. "Tone-Burst Generator Checks A-F Tran
sients," Electronics, Vol 25, Ko. 7, pp 132-135, July 1952. 
1 1\1. J_ \<Vhittemore, "Transistorized Tone Bu1·st ystem 
for Transient Re pon e Testing of Loudspeakers," Journal 
of Audio Engineering Society, Vol 10, No. 3, pp 200-203, 
July 1962. 
s This system is patterned after a similar system for de 
meters, a de cription of which appeared in the January
February 1962 issue of the Experimenter. 
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POWER 
MAINS 

BOOST 
TRANSFORMER LOAD 

Fig ure 7. T o n e-burst s y stem for 
g en erati ng power-line tra n sients. 

TYPE 1391>-A 
TONE-BURST 

GENERATOR 

TYPE 1308-A 
AUDIO OSCILLATOR AND 

POWER AMPLIFIER 

0 
0 AMP IN OUTPUT 

meter cutoff frequency of approx1- total load current is less than 5 ampere 
rnately 0. 9 cp rms. 

High-Power Transients 

Tone-bur t t ting allow the average 

signal power to b kept arbitrarily low, 

al hough the pulse or burst, power level 

may be very high. This low-duty ratio 

condition may be neces ary if the de

vice under te t ha nonlinearities (i.e., 

the te t propertie depend on power 

lev l) and if the te t equipment cannot 

operate continuou ly at the desired 
ignal or power levels. 

The General Radio TYPE 1308-A 
Audio 0 cillator and Power Amplifier 

can be combined with the TYPE 1396-A 

Tone-Bur t Generator to produce au
dio-frequency tone bur t wh e power 

cont nt may be a high a 200 wa ts. 
The Tone-Burt Gen rator an be used 
to drive the power amplifier portion of 

the TYPE 1308-A. For high r frequen
cie , the TYPE 1233-A Power Amplifier, 
which deliv r up o 15 watts, can be 

u ed. 

Generation of Line Transients 

A method of producing controlled 

transients in a power-line ignal is 
shown in Figure 7. The step-down tran -

former i olates the instruments from 
line voltage and drop the voltage to 
the proper range for operation of the 

instruments (one-half volt, rms). The 
boo t transformer may be omitted if the 

Others 

In addition to tho e briefly outlined 

above, the Tone-Bur t Gen rator has 

m�any applications. A a calibrated 

ourc of ac tran ients, it is invaluable 
in evaluating th characteri tics of 

audio and supersonic device . 
- J. K. KILLING 

APP E N DIX 

Frequency Content of Tone BL!rsts 

Some application may require a knowledge 
of the fr quency component of the tone bur t. 
For a inusoidal signal, the bur t voltage can 
be expressed as a Fourier series. having only 

ine or co ine terms a. follow : 

e(t) � :t a, l�'.;'.f [(N ��) T] 
n=l 

e(t) = the ton -bur t voltage. 
a0 = the ampli ude of the nth component. 
n =harmonic number (1, 2, 3, 4, etc.). 
N = number of cycles of ignal in the burst 

(OPEN count in he Ton -Burst Generator). 
M = number of ycles (period ) of signal 

between bursts (CLOSE o ·oun in th Tone
Burst G nera tor). 

'1' = the period of he signal being gated. 

The ine series i used if the ignal i gated on 

and off at zero crossing , and the cosine erie 

if gating is at the peak point of the inusoidal 

input voltage. The quation indicates that a 

ton burst is equivalent to a ignal of amplitude 

a1 at the repetition rate of the tone burst, plus 

a signal of amplitude a2 at twi e the repetition 

rate (the second harmonic), plus a ignal of 

amplitude a3 at three times the repetition fre-
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1 0  

G E N E R A L  R A D I O  E X P E R I M E N T E R 

S P E C I F I C A T I O N S  
S I G N A L  I N P U T  (s i g n a l  to  be gated) 

Frequency Range: d to 500 k c .  

Max i m u m  Vo ltage Leve l :  ± 7  volts ( 5  vol ts , 
rms ) .  
I nput I mpedance : Approximately 1 0  kilohms. 

TI MING S I G N A L  (s ignal  t h at co n tr o l s  gate t i m i n g} 
Frequency Range : de to 500 kc.  
Max im um Vo ltage Leve l : ± 1 0 volts . 
M i n im u m  Vo ltage Leve l :  1 volt, peak-to-peak . 

Input  I m pedance : Appr ximately 7 kilohms. 

Trigger ing : Slope selectable, trigger level ad
j ustable from - 7  to +7 vol-Ls. 

G ATE TIMING :  Gate-op n and -clo ed i nt rvals 
can be i ndependently set to 2 ,  4 ,  , 1 6, 32, 64, 
o r  12 cycles (p ri ods ) of timi ng i gnal . By 
m an of a M I :-."  • o :-i- E  w i t  h, i n t  rvals can be 
set to 1 ,  3,  7,  1 5, 3 1 ,  63, or 127 ycle . The gate
cl sed i n te rval can also be t i m  d i n i nc rement 
of one pe riod o f  ti ming signa l from 1 m c to 
10 sec . Fixed timing errors are less than 0 . .  5 
µsec .  

G AT E D  SIGNAL O UT P UT 
Gate-Open Output : Ylaximum signal level is 
± 7 volts. Total di tortion is less than - 60 
db ( compared to maxi mum lev 1 )  at 1 kc and 
10 k c .  

Gate-Closed Output : Less than 1 40 m i llivolts, 
peak-to-peak ,  ( - 40 db ) with maximum signal 
input.  

Type 

Pedestal Output (de potential difference between 
open- and c l o sed-gate o utput} : Can be nul led 
from front pane l .  Less than 50-m illivolt change 
with l i ne voltage . 

Sw itc h i ng Tra n s i ents : Less than 1 40 m i l livolts ,  
peak-to-peak, ( - 40 db com pared t o  maximum 
signal inpu t ) .  

Output Im pedanc e :  6 0 0  ohms. 

G ATING VOLT A G E  O U T P UT {s ignal  for triggering 
o s c i l losco pe):  Rectangu lar wave form of approxi
mat e l v  + 1 2  volts at 1 0-kilohm ource when t he 
gate is c los d and approximately - 1 2 volts 
at 20 k ilohms when th gate is op n .  

G E N E R AL 

A m b i ent Operat ing Tem perature : 0 to 50 C ( 32 
to 1 22 F ) . 

P o w er Require m ents:  1 05 to 1 25 ( or 200 to 240, 
or 2 1 0  to 250 ) volts, 50 to 60 cps , 15 wa ts, ap
p roxi mately . 
Accessor i es Suppl ied : T Y P E  CAP-22 Power 
Cord. 
Accessories Req u ired : External sour e for any 
desired frequency rang between 0 and 500 k c .  
Cabinet:  Bench type with rubber feet. Front 
feet are extendible to ti lt  cabi net . 
Dimensio n s :  Width 8, heigh t 5 Ys, depth 7 )--2 
inches ( 205 by 1 50 by 195 m m ), over-al l .  
N e t  Weight :  6 :!-1  pounds ( 3  k g ) .  

Shipping Weight :  1 0  pounds ( 4 . 6 k g ) .  

Price 
1396- A  Tone-Burst Generator $490.00 

PRICE CHANGES 
E co n o mi e  rec e n tl y  a c h ieved l il a n d  TYPE 1 4 1 9  Poly 

man u fa c tu re have m a d  p o s  i ble s u b- Capacitors.  

stan tial pn e redu tion l il erta i n  I n c reased m a t erial  

models of 

TYPE 980 

Type 
500-V 
500- W 
500-X 
980- B 
980-C 
980- D 
1 4 1 9- A  

1 4 1 9- B  

874 - Q N P  
1 265- A M, 

- A R  
1 630- A L  
1 630- A V  

o u r  T YPE 500 R e  
D e c  a d  C a p a  i t o r  

Resi stor, 200,000 ohms 
R e s i stor, 500,000 ohms 
Resi stor, 1 megohm 

i s  tors,  

n i ts, 

Decade Capacitor U n it, 0.0 1 -µf steps 
Decade Capacitor U n it, 0.00 1 -µ.f steps 

ces ita ted 

i tems. 

Decade Capacitor U nit, 0.000 1 -µ.f steps  
Pol ystyrene Decade Capacitor, 1 . 1 1 0  µf i n  steps 

of 0.00 1 µf 
Pol ystyren e  Decade Capacitor, 1 . 1 1 1 0 µf in steps 

of 0.00 0 1  µf 
L o c k i n g  Adopter to Type N Jack 
A d j u sta ble D C  Power S u pply 

I nd u cta n c e- M easur ing A s s e m bl y  
lnd ucta nc e - M easur.i ng A s s e m b l y  

p ri c e  i n  r 

Old Price 
$ 8.50 

1 7.00 
27.00 

51.�.oo 
57.00 
57.00 

205.00 

262.00 

5.00 
875.00 

2440.00 
3 2 30.00 

tyrene Decade 

· o  t h ave ne

a se i n  a few 

New Price 

$ 7 . 50 ./ 
1 1 .00 .,,. 
1 6 .00 v 
45 .00 ./ 
45 .00 ,/ 
50.00 ../ 

1 80 . 00 ../ 

230 .00 _, 

S .50 ./ 
1 050.00 ./ 

2660 .00 ./ 
3450.00 J 
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We h ave received a n u mber of i n

quiries for the TYPE 1 30 1 - A  Low-Dis

tortion 0 cillator,  a n d  we a re glad to 

a n no u n ce that thi ins rument is still  

available from sto c k .  

The Low- D i  tortion Oscil lator p ro

vides pu h-b u tton el tion of 27 fixed 

f re q uencies between 20 and 1 5 , 000 

c p  . T he e a re the reco mmended test 

M A Y  1 9 6 4  

LOW-

DISTORTION 
OSCI LLATOR 

frequencies for a udio d i  tortion m as

u remcn ts in radio- b road as ting s ta

tio n s .  
T his o cil lator a n d  

1 932-A D istortion a n d  

comp rise a yst m for 

the TYPE 

N oi e ::\1 eter 

he fa t a n d  

a c c u rate 

and norne 

ircuit . 

meas u rement of d i  tortion 

level in audio-frequen cy 

S P E C I F I C A T I O N S  
F R E Q U ENCY 
Control : A frequency of 20, 25, 30, 40 , 50, 60, 
75, 1 00, or 1 50 cps is s lected by a push button.  
Push-button multipliers of 1 ,  10,  and 100 are 
provided . 

A c c urac y :  + ( 1 72 o + 0. 1 cp ) . 

Sta bi lity : Frequency changes with line voltage 
or output load are negligible . Drift is not 
greater than 0 .02 o/c per hour after the first 
10 minutes. 

O UTPUT 
Imped a n c e :  Selected by push button ; 600 ohms, 
balanced ; 600 or 5000 ohms, grounded . 

With balanced load, 600-ohm balanced outr 
put is balanc d for all audio frequencie . Th 
5000-ohm output varies with potentiometer 
setting between 1000 and 6000 ohms. Potenti
ometer also has slight effect on 600-ohm 
grounded imp dance. 

Voltage ( M ax) : 30 volts, open circuit ;  6 .6 volts  
with 600-ohm load constant with frequency 
within ±1 db. 

Power:  1 milliwatts into 600 ohms ; 1 00 milli
watts i nto 5000 ohms . 

DISTO RTION A N D  N OI S E  LEVEL 
Distortion : 5000-ohm out put., not more than 
0. 1 3 ; 600-ohm output, not more than 0 . 1 % 

Type 

hetwe n 50 and 7500 cps, and not more than 
0 .25 o/c below 50 cps. 
A C  Hu m :  Not more than 0 .05 /c of output 
voltage . 

GEN E R AL 
Term i n al s : Jack-top binding po ts with standard 
%'-inch spacing, a ground terminal ,  and a 
s tandard W stern Electric double output jack 
on the · front panel ; duplicate  output terminals 
on the r ar of th instrument. 
Power Input: 1 05 to 1 25 ( or 2 1 0  to 250 ) vol ts, 
25 to 60 cps, 45 watts . .._'pecify line voltage and 
frequency when ord ring. 

Operation from 400-cycle supply is possible 
if l ine voltage is bet ween 1 1 0 and 1 25 volts ; 
power-frequency hum is increased at 200- and 
400-cycle output .  
Accessories S u p p l i e d :  T Y PE CAP-22 Power 
Cord, multipoint connector, TY PE 1 30 1 -20 1 
Plug As embly, par fuses.  
M o u nting : Relay-rack panel .  End frames are 
availabl for table mounting. ( 'ee price table 
b low . )  
Panel  F ini s h :  tandard Gene ral Radio gray 
crackle . 
Dimensi ons : Width 1 9, height 7 ,  d pth 1 3 72 
inches (475 by 1 80 by 345 mm),  over-all . 
Net W e i g ht :  3 1 72 pounds ( 1 ..J- .5 k g ) .  
S h i p p i n g  Weig ht: 35 pounds ( 1 6  k g ) .  

Price 
1 30 1 - A  
F R l -4 1 2-2 

Low-Distorti o n  O s c i l l ator 
A l u m i n u m  End Fra m e s  

$595.ot> 
1 5 .00 pair 

1 1 
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1 2  

I'hc  'TYPE l 52 1 -A G raph ic Level Re
corder i.:  .:h w n  h re (F.  gur 1) c l  
Channel 1\ a.·ter o rporn t. i  li plotting 

automa t ieal lu t he <l i rPct i \• ity pat ern 
of a ,,"' u p  r- 'ros ' fi re antenna . i-\ . ' 1.· n 
t rarno:m i tter i .  mou n t  d on t he . ·haft of 

.h nwtor t he t 'ol  t et:;. th ant n n a .  h '  
S L r n  r cei ,. r d riye-· lh r0cc rdcr 

thl'o icrh a hai n and spur g ,ar ( t o  l 
t his t h  g 'ar . h ift o n  t h  r •< ·order m u  . .  
be i n rn u t ra l ,  a� :-:how n ) . Bv c h o iee o f  

g ar rat · o  t h  c art a1  b al" brat 
in th d ·ired 1 un1 l  r of d gr ,e.· p r 

F i g ure 2 (below). T y p i c a l  a n t e n n a1  pattern at 
83.25 M c .  

F i g u re 3 (right). V i e w  o f  th e a nt e n n a  w i t h  i n s e t  
sho w i ng d eta i l  o f  o n e  e l e m e n t .  

83.25 M c  

F i g u r e  1 .  

AUTOMATI C  
PLOTTI NG 
OF 
ANTEN A 
PATTERNS 

d i  · i:o;i  n .  A 40-d l ran g  o n  the ' rt i cal 
. l i ·  or<l i w rily u�ed . rlh :. r •eei ,·i 1 g 

an tenna i · nc t v i�iblc> i n  t lw phot o
p;raph . The dri ving; seil lator,  ' ·h i  e h  ea.n 
b part ial ly /'ieen j mst over t h e  :..;} ould r 

f he opera o 1 ::;  a Gen ral Rad io 

l: I it. ·cil la.t <  r ,  Yilh he '1 Y P t<: 1 263 

A m p l i t udP-Rc•gula t i ng ower . ' upply t o  

n. u r <' n .... t u.n t  cxC'ih t io n  leve l .  Figur 

2 show. u, typic a l  reC"ord plo t frd on t hi.' 
quipment for t h e  C h a nnel l\1a.·tC'r 

#3607 � up r- rossfir a n t  nna of <'ig

ur 3. 

G e n e r a l  R a d i o  C o 1 p a n y  
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