The GENERAL RADIO
"EXPERIMENTER

VOL. IX. No. 1 JUNE, 1934

ELECTRICAL COMMUNICATIONS TECHNIQUE
AND ITS APPLICATIONS IN ALLIED FIELDS

NEW DEVELOPMENTS IN ELECTRON OSCILLOGRAPHY

EW laboratory instruments
have undergone more
changes in_recent years
than the catl
e changes have been in the

is, of cours
bined short life and high price with a
complication of accessory apparatus

eveninclud

carly models

the tubes were almost never used
side of the laboratory.

ments. Among the first of these to b
popularized for general laboratory use
was the von Ardenne tube announced
with the necessary accessory apparatus
by the General Radio Company. While

these tubes were far more satisfactory
for lahoratory .,,,.x..m..,... than carlier
the cost was still relatively high
in view of the tub uI 1l a
sembly left some considerable room for

¢ refinements, although for 1

which have been produced by
manufacturers. [n an effort o > make
cathod pment further avail-
ting work, the Gen-

quip
able for g um‘mll
eral Radio eleq

announced, hlm‘h i o
unit a_cathode- a
...,,,.u *This populdr unit
be t conveniently has heen
Gy ol plants,
ing mechanical-element types of
llograph in certain types of work.

Many types of oscillograph appl
it to obtain a

tions require a sweep cir
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The new Eleetron Oscillograph (Typs 637-A)
“weep circuit and power supply

\|I\|><-<|[y-»\
and v nouncing the T
mx“\ E lulmn()wwll( ph and Sweep

rcuit,

. and tube i
irely operated from
at line.

feance of this development
can best be appreciated by a compari-
son with the
unit equips

tly

person and
at deal of setting up and

: hefore the eq

es only conn line and
10 the source of voltage which is being
This simplicity will
rease the popularity of
the cathode-ray tube for general o
rom the most complicated
ent. type of osc .m.m,.x.
e the simplest, most port-
Al of these
ts are accompanied by a

un-

tion in cost and increase in

dly suited to
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measurements of modulal
sinusoidal waveform. The osci
may also be used w

the modulation envelope pattern will
show whether or not overmodulation is

the sweep
e modulation by mea

ron Oscillo-
inch
lates.

graph and Sweep Circuit uses a
th electrostatic deflecti
truction and theory of such

have been discussed in previous
s of the Experimenter.t While the

i
t the instrument can be used either
with or without a sweep circuit. Both
pairs of deflecting plates are brou
out and are available for external con-
2 operation of cither
balanced

nections, permit
of ,.m.- bal

The sweep circuit is of the stabil
type. which can be made to lock in step
with a recurrent waveform. This fea-
ture allows careful visual study, o
photographic reproduction, of recur-
frequency waveforms and

rent audi

other phenomena.
( pplied as initial equip-
oTyeE 687-P1

the General Rac
etron Oseillo,

or equ
de e circuits
cromicrofarads. The deflec
tivity for vertical deflection is
75 d-c volts per i

1May and June, 1932, and November, 1933
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for the horizontal deflecting plates is
about 90 d-c volts per inch.
Mechanically, the equipment is a
sembled in a carrying case of conven-
i handle, making it

casily portable.

NEW ACOUSTIC RESPONSE RECORDER

Fioun: 1. The high-speed level recorder. At the left i

ing unit an
the right a battery bos.

Frequeney Oscillator, in the center is h
o, Supplesent aud augmors thai

theoretical information, engineers
have had to seck the aid of instruments.
Ashas been the case with most work in
acoustics, recent or otherwise, and be-
cause the field is a comparatively un-
exploited one, instruments have had to
be developed especially for the purpose.
One of the devices that has just become
available is the high-speed level re-
corder® which has already proved its
value in conducting measurements of
reverberation time and frequency re-

it automatically records sound intens-

e Socis of Am
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1 Radio Tyvk 613-B Beat-

nd its associated amplifier, and at

B S
1 is a photograph of the
mzu.r, designed by the Bell Telephone
Laboratorics, set up for synchronous
operation with a beat-frequency oscil-
lator. Excluding the oscillator, there
are three separate units: the recording
unit. proper, its associated amplifier,
and a battery box.
pressed on a moving waxed paper strip
by a stylus which follows the changes
of the sound intensity. The speed of the

he record is im.

be varied in thr

paper m steps from
3 inch per se per
second. The stylus also may be ad-

justed to follow changes of intensity
from 45 decibels per second to as much
a8 360 decibels per second. By dri
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control synchronously, the ori

made proportional to the
stead of 1o the time.

is a schematic drawing of
the recorder as it is used for determin
tions of loudspeaker response in aud
toriums. It is obvious that by means of
such an arrangement measurements
can ke made expeditionsly and auto-

ly, and that, therefore, v

plete information concerning the
performance of a loudspeaker in
given auditorium can readily be ob-
an example of such

point in a theater is given as a function
of the frequency from 010 10,000 cycles.
It will be noted that the  respon
falls off above 4000 cycles. In this

particularinstance, the loudspeaker
were adjusted to produce
an effect in order to avoid
n of the (high-frequency)
surface noise very prominent in the
older recordings. By conducting several
such tests at representative points in a
theater, valuable information concern-

The oscillator (at the left) is a Gen-
eral Radio Tye: 613-B Beat-Frequency
Oscillator whose main tuning control is
driven from the high-speed level re-
corder in the center by a flesible sha

Eorron'sNors _Thi dscription o fom 1
al Reuirements for Wil

gincn. The quot
are roprinted through courtesy
of th Jourma)

L

NEW YORK ENGINEERING OFFICE

[ cnder that engnecting inormation
may be more readily available to
our clients in the New York Metro-
politan area we have u,.m.l an offce
at 90 West St., New York City. The

phone is Cortlandt Tome, While
Mr. Myron T. Smith of our general

our (Alml.vrnlgt S0t e o
time 1o time. Correspondence regard-
ing general matters should continue 1o
be sent to Cambridge, Massachusetts.
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tor shown in th et
beneath the Jansky and
Bailey unit
—~
“COVERAGE SERVICE
A SPECIALTY"
field car No. 3; C. M. Jansky, Jr., at the
M. M. Garrison at the left

surable basis. accom.-
panying photographs show
of the equip cd
by Jansky and Bailey.

t

@ IET LABS, INC intne GenRad racition
634l et Wostoury, Y 11590 et st < oot T



6 THE GENERAL RADIO EXPERIMENTER

ANTENNA MEASURING SET*

Ficur: 1. Front view of the CBS antens

pedance of the tran

transmission line

tenna and i
are o of the
stants in the equ
broadeasting. station.
Uis possible for the engineer to
power actually delivered
10 the antenna by the transmitter, the
constants of the coils or condensers
necessary to tune the antenna to res-
d the proper method to fol-
s together the antenna,
ion line, and the trans-
problems must be solved
ap period of a radio

Knowing  these

onance,

low in coupl
the tran:
mitter. The
during the
station.

n the case of a low-powered trans-
mitter, a eut and try procedure is satis-
ctory. But when the ra
ced with the installation of a mod-
d radio transmitter

high powe

G
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which must operate at the highest ef-
i ements are
more rigid. Approximations  wh

might be overlooked in the adjustment
of a smaller transmitter would then re

sult in the loss of many kilowatts of
d

valuable radio-frequency power
the probability of burnout or damage

to expensive equipment.

“To date there has been available no
compact field equipment for v
1a and transmission line work. Due
largely to this lacl
neers familiar with th
work require anywhere fro
t weeks to properly adjust the ra
diating equipme d
broadcast trans i
the problem is complicated by the re-
quirements of a directive ant
ion of harmo

tem, or the reduc
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~ radiation, longer periods of adjustment

may be necessary before the station is
ady for ye year-out opera-
tion. Therefore, engineering expenses of
such work be

number of radio transmitters under th
supervision of New York headquarters,
the technical department of the
lumbia Broadeasting System found it
tand

impedance of any antenna from 0.1 to
0.9 wavelengths long, giving the re-

tive and reactive components. It
may also be used to determine the char-
acteristic impedance and th
length of two-wire

electrical
ric tube

lines.
the greatest

or conc

frequency  transmission
what is probably
e saver, this unit also measures the
terminating impedance at the antenna

And,

end of the transm
these values must b
properly
stallation.

n line. All of
determined to
neer a large broadeast in-

The set is also designed to measure
the impedance of a
network
does not exc

radio-frequency
stive component
ced 1000 ohms. The fre-

quency range is 500 ke to 1800 ke and
the unit is a-c of |
Mr. Lodge’s article

neeringshowsawi
instructions for making measurements
of re with the
unit. The use of the equipment for
the impedance of
transmission lines is also di

Mr. Lodge incorporated a |
ber of General Radio laboratory
n the desi it

measu

surge
nssed.
e nun

trument.

of 1

g Set” by W. B. Llge

“Abstract from “Antenna Mess
o acingin Rodio

e Columbia Broud
Entineerin for Apei. 193

9 Condensers, the Tyrk
Radio power-tra

Radio Tyre

310 Decade R
former and rectif

ddar the General
the General
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HELP IN COMPUTING REACTANCE-RESONANCE PROBLEMS ™

issue of the General quantity available for distribution.
Experimenter included a  Anyone desiro
graphical chart by means of whi

s of obtaining one of
is printed on a sheet
of heavy bond paper 12 inches x 18
inches, can sceure it by writing the Ad-
vertising Department. General Radio

op
printed and there still remains a fair  Company. First come first served.

h the  these charts, whi
nser or an inductor
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" GENERAL RADIO COMPANY mails the Esperimenter, 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

R/ GENERAL RADIO COMPANY &
30 State Street - Cambridge A, Massachusetts
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