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l:LECTRICAL COMMUNICATIONS TEC�NIQUE 

AND ITS APPLICATIONS IN ALLIED FIELDS 

NEW DEVELOPMENTS IN ELECTRON OSCILLOGRAPHY 

( EW laboratory instruments 

F 
� h a v e  u nd e r  g o n e  m o r e  � hanges in recent year 

- -:: han the athode-ray tube. 
All of the e hange ha e been in the 
dir tion of longer lit lower cost, and 
increased simplicity of accessories, 
combining to produ e quipment of o 

ompa t and ine pen i e a  nature as to 
op n up new field t this type of o cil
lography. 

Th athode-ray type of oscillograph 
1 of ourse, old, bu early tubes com
bined short life and high price with a 
complication of ac essory appa ·atus-

n in luding a vacuum pump in some 
a rJ model -whi h limited the use of 

cathode-ray tubes to thos la oratory 
a1 pli ations where this type of o ciHo
graph wa ab olutely ne es ary, and 
Lhe tubes were a]mo t never used out
sid of the laboratory. 

Ch ap r tubes of long r life w re an 
early by-product of television experi
ments. mong the first of hese o be 
popularized for gen ral laboratory u e 
w a the von ·denne tube announ ed 
with th neces ary accessory apparatus 
b th General Radio Company. While 

the e tube w r far more atisfactor 
for laboratory applications than arlier 
types, the ost wa till r latively high 
in view of the tube lit and the a -

embly left some con iderable room for 
further refinements although £01· th 
first time cathode-ra tube be ame 
ten i ely u ed for general o cillog
raphy. 

Further de elopm nt in Lhi coun
try have resulted in a line of high
vacuum tube at greatly reduced cost 
which have been produced by e · eral 
manufacturer . In an effort t inake 

athode-ra equipment further a ail
abl for gen ral ·t ting work, the Gen
eral Radio electron os illograph wa 
announ ed, whi h in lud d in a ingl 
unit a ca tho e-ray tube and. power 

upply.* This popular unit whi h oul l 
b arried about conveniently ha b n 
exten ively u ed in chool and plant , 
replacing mechanical-element t pe of 
o cillograph in certain type of work. 

Many types of o cillograph appli a
Lion require a sweep ir uit to obtain a 
time axi . Recent developn1ent in 
tubes and cir uits have p rmiu:ed a 
*The General Radio E-cperimenter for June-July, 1933. 
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The new Electron 0 cilloo-raph (TYPE 687-A) 
include eep ir uit and power supp]y 

greatly im plified typ of swe p cir uit, 
and we ar now announcing the TYPE 
687-A Ele tron Oscillograpb and weep 
Circuit* which includ w p ir uit, 
p wer supply , and t.ub in a in.gle 
portabl unit ent irely op rated from 
the alt rna ting- urr nt Jin . 

The significance of tbi d lopment 
an he L be ap pre iated by a compari 

on with the earlier t o- and three
un.i L eq ui pm nt which ould not b con

ni ntl carried b one per on and 
r quired a gr at deal of et t ing up and 

onnecting b fore the equipment wa 
r ad for use. The new apparatus i a 
·on nient to u e as a voltmet r. It re

qmr on] onne tion to the line and 
to the our e of oltag which i being 
exa1nin d. Thi sim p licity will un-
loubted] incr ase the populari ty of 

the athod -ra tube for gen ral o il
J ography . From the most complicat d 
and inc n nient t p of o ci llograph 
it ha be om the simplest, most port
a bl , and a ily perated. 11 of the e 
j mpro ements are accompanied by a 
large r du tion in co t and increase in 
lif . 

The osciJlograph i ideally uited to 
• . . Patenl 1 707,594. 

mea urements of modulation with a 
sinusoidal waveform. The os illograpb 
may al o be u ed with a lin ar " eep 
for providing a continuous heck upon 
modulation, since a in.gle glance at 
th modulation envelope patt ern will 
show wheth r or not overmodulation i 
taking pla e. 

The o i llograph an b u ed wi thout 
th weep ircui t for mea uring per
centage modulation b means of th fa
miliar trap zoidal patterns. Thi allow 
an ac urat measui·ement under tead y 

tate condi t ion . 

The TYPE 687-A Electron. Os illo
graph and Swe p Circuit u e a 5-in. h 
tube with lectro tatic deflec-ting plat 
The on tru tion and theory of u h 
tubes ha e been di u sed in pre iou 
i u of t h Experirrienter.' Whil the 
linear sweep cir uit i in.eluded in the 
equipment, switching i provided o 
that the instrlllil nt can be used either 

ith or without a weep circuit. Both 
pair of de:fle ting plat s ar brough t 

ut and are available for external con.
nee tions, permitting opera tion of ith r 

pair of plate balanc d or unhalan ed 
to ground. 

The weep circuit is of the tabiliz d 
type, which an b made to lock in step 
with a recurrent a form. This fea
ture allow careful isual tud y, or 
photographic reproduction , of r �ur
rent audio-frequen aveform and 
other phenomena. 

The tube supplied as initial equip
ment i the General Radio T PE 687-Pl 
Electron cillograph Tube (RC -905 
or equivalen.-t). The impedance of the 
deflecting-plate ircuit is about 15 mi-

romicrofarads. The deflection sensi
tivity for vertical de:fle tion. is about 
75 d-c volts per inch. The en iti ity 

tMay and June, 1932, and ovember, 1933. 
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for the horizontal deflecting plates i 
about 90 d -c volts p r inch. 

Me hanically, th equipment is a -

e1nbled in a carrying case of conven
ient dimensions with handle, making it 

a ily portable. 

Dimensions: ( nglh) 19%" b (width) 
8 .%:1' by (height) 17 %" over-all. 

#Feight: 37%' pound . 
Price: $180.00, including all tubes. 
Code Word: CRISP. 

[ OTE: Th T PE 687-
graph and Sw 
1 l. Il. S olt and 

, lectron s ill -
wa design d b 

-EDITOH.j 

NEW ACOUSTIC RESPONSE RECORDER 

FrG RE l. Th high-speed level recorder. 1. 1.h l ft is a G n ral Radio TYPE 613-B B al
F'r quenc 0 cilla1.or, in the cen1.er i t.he recording unit and iLs a o iat.ed amplifier, and a 

1.h right a battery box 

��To upplement and augment their 
theoretical inf orma ti on, engineer 

ha · e had to seek the aid of in truments. 
A has been the ca e with most work in 
a oustics, recent or otherwi e, and b -

au e the field i a mparatively un

e ploited one, in truments have had to 
be de elope specially for the purpo e. 
One of the devi es that has just become 
available is the high-speed level re-

order,* which ha already proved it 
alu in ondu ting m a lU ment of 

reverberation time and fr quen y re
spon e. Its name sugge L its purpo e: 
it autonl.atically record ound inten -

*W · TE, E. C., BEDELL, E. H., ancJ Sw RTZEL, K. D.: 
"A High- peed Level Re rder for cousti al Measure
ment," presented at the May, 1933, meeting of the Ac us

tical Society of Arueri a. 

ity levels a they fluctuate at a point. 
��Figure 1 i a photograph of th 

meter, designed by the Bell T l phone 
Laboratorie , set up for ynchronou 
operation with a beat-.frequen o il
lator. E eluding the o cillator, there 
are three separate units: the re ording 
unit proper, it a socia ted amplifier, 
and a batt ery box. The r ord i 1m

pres ed on a moving waxed paper trip 
b a stylus which follows the hange 
of the ound inten it . The peed of the 
paper may be vari din three tep from 
�4 inch per econd to 3 in h p r 
se ond. The stylus al o ma b ad
ju ted to follow hange of inten it 
from 45 de �ibel per econd to a mu h 
a 360 decibels per se ond. By driving 
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POY/Eft 
Ai.IP LI F'I EJl 

THEATRE AUOITORIU!.! 

J.:.lCROPHONE 

1.tECHANlCAL COUPLillC 

OSCILLATOR 1===='==9 H!��V��EE.O 
RE;CORDl:Jl 

IUCROPHOl;c 
A!.!PL!FIER 

FIGURE 2. ch matic diagram of the acou ti 
respon e m ·asuring quipm nt 

th paper and the o ··i llator frequ n y 
onlrol yn chronously, the horizontal 

a 1 ma b mad prop rti na] ·to the 
fr q u nc ins Lead f to th time. 

HFigur 2 i a h matic drawing of 
the recorder a i t  i u ed for determina
tions of loud peaker re pon e i n  audi
t riun1 . It i obvious that by mean of 
such an arrangem nt mea urements 

an Le made e peditio ly and auto
matically, an that, th ref or , v r 
com pl t inform a Li n oncerning the 
performance of a loud p aker in a 
given audit rium can r adily be ob
tain d. Figure 3 i an e ample of uch 
a tudy. The ound int n · ty level at a 
p 1nt in a theater i given a a function 
of th fr que cy from 0 to 10,000 cycle . 
It will b noted that the response 
fall off above 4000 y I . In thi 

.. . 
i. ,,-I' 

r 

- - ....... - -

FtG RE 3. Typi al frequency re p n ·har-
a t ristic 

parti ular instan e, the loudsp aker 
input circuits were adjuste to pro u 

uch an effect In order to avoid 
a centuation of th (high-frequen y) 

udace noi e very prominent in tl e 

older re cordings . By onducting several 
such te ts at repres ntative point In a 

theater, valuabl jnf rmati n on ru
ing the di t ribution of sound en rgy 
the over-all response of the system� 
resonance , and pe uliaritie of th 
auditorium may be ascertained.' 

The osc"llator (at the I ft) i a Gen
eral Radio TYPE 613-B Beat-Frequen 
0 il lator who e main t uning ontr l i 
dri en from th high-speed level 1· -

order in the cent r by a flexible shaft. 

lEmToR' NOTE-Thi de cription i from a 
I ap r ·� cousti al R quir m nt for Wid -
Range R eproduction of ound," by . K. 1£ 

of El ctrical Re earch Products, Inc., ew 
York, appearing in the pril, 1934, · ue of the 
Journal of the Society of Motion Picture 
Engineer . The quoted 1nateri al and the three 
illustration are reprinted through urte y 
of t.he Journal.] 

NEW YORK ENGINEERING OFFICE 

I order that engi neering ]nformation 
may b mor readily a ailable to 

ur Ii n t  in th w rk Metro

p oli tan area we have op n d an office 
at 90 We t St., N w York City. The 
tel phon 1 · tla d t 7 -9382. Whi] 
Mr. Myr n mith of ur gen ral 

engineering staff at C a mbrid g will b 
a t  the w York office a large part of 
the tim.e, other engineer memb r of 
our Cam.bridge staff will be t] er from 
time to time. ori·e pon dence regard 

ing general matt r hould continue Lo 
be en t to Cambridge, Ma3 a hu ett . 
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"COVERAGE SERVICE 

A SPECIAL TY" 

BRO D A TING ta tion ell 
time on the air nth basi 

f overage, i.e., -the number 
of li tener in the station' 
service area. C. M. Jan sky 
Jr., and S. L. Bailey, on-

ul ·ing engineer operating 
a the firm of Jan sky and 
Bailey, Washington, D. C., 
w r among th first to ad
voca 1.e the field int.en ity 

urvey as a m ethod of put
ting co rage determina
tions on a cient"fic mea-

urable ha is. The ac om
pan ing photographs show 
some of the equipment used 
b Jan ky and Bailey. 

Jan k 
right, M. M. 

mall iz ·tandard-signal 
generator built by Jan k 
an.d Baile for field inten

ity ur ey work. Tb al
ibrated attenuator is the 

ame one u ed in th Gen
eral Radio Type 603-A 

tandard-Signal Gen ra
tor hown in the cabinet 
L neath th J ansk and 

13ail y unit 

The i nterior of fi ld car No. 3 showing th signal generator 
unit at the l ft and a r i er at. the right.. The hand w h  
for orie nting the loop is h wn at the top oft.he photograph 

www.americanradiohistory.com

www.americanradiohistory.com


6 THE GENERAL RADIO EXPERIMENTER 

: 

ANTENNA MEASURING SET* 

FIG RE 1. 1 ront view of the 

r TH imp dance of the tra smitting 
an Lenna and it tr an missi l in 

ar two of the mo t important con
stant in the equipment of a radio 
broadcasting station. Knowing these 
values, it is possible for the engineer o 
d termine the power a tually delivered 
to the ante a by the transmitter, the 
cons tan ts of the coils or condense1·s 
neces ary to tune the antenna to res
onan e, and the proper method to fol
low in coupling ogether the antenna, 
the transmission line, and the trans
mitt r. These problems must be solved 
dm·ing the lining-up period of a radio 
station. 

rrrn the case of a l ow-powered tran -
mitter, a cut and try procedure is sati -
factory. But when the radio engineer i 
faced with the insta1la tion of a od
ern, high powered radio transmitter 

B antenna measuring set 

which must operate at the high st ef
ficiency po ible, the requirements ar 
more rigid. Approximations which 
might be overlooked in the adjustment 
of a smaller transmitter woul d  then re-

ult in the lo s of many kilowatt of 
valuable radio-frequency power and 
Lhe probability of burnout or damage 
to expensive equipment. 

rrTo date there has been available no 
compact eld equipment for u e in an
tenna and transmi sion line work. u 

largely to this la k of equipment, radio 
engineers familiar with this t pe of 
work require an where from two to 
eight weeks to pro erly adjust the ra
diating equipment of a high ower d 
broadca t transmitter. Furthermore if 
the problem is complicated by the re
quirements of a directive antenna sys
Lem, or the reduction of harmonic 

www.americanradiohistory.com

www.americanradiohistory.com


JUNE, 1934-VOL. IX-No. 1 7 

radiati n, longer periods of adjustment 
ma be necessary before the station is 
r ady for year-in and year-out opera
tion. Therefore, engineering e pense f 

uch work become quite appre iable. 
"With the engineering of a large 

numb r of radio tr an mitters under the 
uper ision of ew York headquarter , 

th te hnical department of the Co
lu1nbia Broad a sting tern found it 
ne ar to de elop a convenient and 
a curate antenna measuring set. 

� The se is designed to measure the 
irnpedan e of any antenna from 0.1 to 
0.9 wa elengths long, giving the r -

i tive and rea tiv components. It 
ma also be used to determine the char
a teri ti impedance and ·the el ctri al 
l ngth of two-wire or on.centric tub 
radio-frequency transmission Jines. 

nd, what i probably the greate 
time a er, thi unit al o measures the 
terminating :llnpedanc at th antenna 

nd of the tran mi sion line. All of 
these valu s must be determ·n d to 
properly engineer a large broad ast in
stallation." 

The set is also designed to measure 
·the impedance of any radio-ii.· quen y 
ne work who e re istive compon n.t 

do s not ex eed 1000 ohms. The fre
quenc range i 500 to 1800 c and 
·the unit i a-c operat d. 

Mr. Lodge' arti le in. Radio Engi
neering J ow a wiring diagram and gi e 
in tru tions for making mea ur ments 
of re i tan.ce and rea tan.ce with th 
unit. The u e of th equipment for 
measuring the surge impedance of 
n·an mi sion lines i also dis u s d. 

Mr. Lodg incorporated a large num
b r of General adio laboratory a e -
sorie in the design of this instrumen . 

* b tract fr m" ntenua Measuring et" by . B. Lodg 

of th lumbia Broad ·a ting ystem a pearing in Radio 
EnginePri11/!, for 1 ril, 19�4. 

FrG RE 2. Behind the panel of t:he an1:enna measuring outfit. Note in particula 1:h 

Radio TYPE 539 Couden ers, the TYPE 510 Decade-Resistanc Units, •and t:h 

Radio power-tran former and rectifier-filter units 

General 
General 
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HELP IN COMPUTING REACT ANCE-RESONANCE PROBLEMS 

THE June, 1928, i ue of th G en ral 
Radio Experimenter included a 

graphical chart by means of which the 
rea tance of a con len er or an inductor 
could b determined for any frequen y. 
Separate copie of thi chart were 
printed and th re still remains a fair 
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quantity available for distribution. 
_ nyone d irou of obtaining one of 

the e chart , whi h i  print d on a sheeL 
of heavy bond paper 12 in h 18 
in he , an ur it by writing the d-

rti ing D partm nt, Gen ral Rad1 
Company. ir t com fir t er ed. 
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e ti on of the General Radio r actance computa Lion hart 

THE GENERAL RADIO COMPANY mails the Experimenter, without charge, 

each month to engineers, scientists, and others interested in commun

ication-frequency measurement and control problems. Please send requests 

for subscriptions and address-change notices to the 

�f � 
�� 
WI DO OUR 'AKI 

G�N�RAL RADIO COMPANY 

30 State Street: Cambridge A, Massachusetts 
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