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2 THE GENERAL RADIO EXPERIMENTER

pacitance as shown on the cit. dial ix
267 uf, becavse the p- roultiplier
switch has be : for the mea-
surement of capacitance. 1t a
that the b dial is 10 b
pation factor » with a multiplying
factor of 0.1 yie

1€ the condenser had a smaller di
pation factor, this pey w
switeh would have been set for the b
with @ nulty ctor nf 0.01.
Thos the o dial. as shown in F
indicates a disspation factor of 0 0196
pom:rf or of 1.96

Ix0 shows

s hating multip!
e so that the cri. dial
resistance of 2.67

vo dial the m |I|r|vhnr i 1
and the encrzy factor Q as shown i
¥ 1 is 2.0, Had the coil wnder

tiplier switeh
mis v at the 10 h point.
thus i Then the v-
multiplier switeh would have heen set
to indicate the o dial with a multiplier
of 100 and an enerzy factor Q of 41 as
read on the o dial.

he ease of bala
dopends on the
cally
il
take first the m
rrent tesistance.
With the unknown resistor connected
to the w e .
switch s et

© beer

icating 26.7 h.

oz the b
e of the logarithmi-
ered rheostats and the two

sorement of direct-

switeh at ve,

@
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the cus. multiplic ch should be
tured 1o obtain approximate halancs

The ot dial is then trned for exact
balance, having thrown the pETECTOR
switeh 10 the Gaty.

is very helpful in
proximate value of a resistor. Obviously

is obtaine
e point on the cus. di
decade which ocer
pies three-quarters of its scale length.

Anind ared
by connecting it to the cL terminals.
The GExERvTOR switch is set at 1 K
aod the prrEcTOR switch at xr. h
connected  to

NTERNAL
D multipl
th

staodards are mica
e all
racteristics of the Tyrk 303 Con-
densers deseribed in 1l
fo Jemiar

e bri enit used for uwu\urnl;
nulcnwn s the regular it

the exeelle

Expevimonter

b
rnlmnr ns. Maxwell's bridge is used fnr
inductors, whose energy factors Q are
ess than 10. Above this value Hay"
i The interdepende
the two balances of these Jast

hav

ng pure

« of
wo

e
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coNNECT. GALVANOMETER FOR coNNECT

UnNoWN D-c BALANCE ONKNOWN.

RESISTORS CONDENBERS AND
\ INDUETORS.

series
RESISTANCE

PHONES FOR
1600 cvcLe
eALANCE

1 wide range of the im-
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4 THE GENERAL RADIO EXPERIMENTER

bridge circuits cannot, of course, he may be used to i v
prevented, but the use of the lagarith- of the bridze for the measurement of
ic rheostats for balancing makes the highest re: internal
very casy to follow the drift of the  batteries operate a micropho
balance poi mer for the production of the 1
The aceuracy of calibration of the rent. The capacitance of this hummer
. dial is 19 over its main decade. 1 10 ground is small and has been al-
v be et 10 0.20 or a single wire for lowed for jn the bridge calibration.
most settings of the ki switch. The  An external generator roay be u
acy of readings for resistance ..,..l though .|~.«,..c......t 1o ground may
capacitance is 1%
for the middle 1Iz< ades. The accurs 3 o
falls off at small values be the varied over a wide range from a fow
sonallest measurable  quantities are 1010 ke. The reading of the G

ly: Zero
Jy 10 m0, 4 readings of the b and po dials must be
The ac- multiplied by the ratio of the frequency
coracy falls off at the largo values, wed to 1 ke to give the correet values
sce and ca-  of dissipation and e factoa, whila
tance. The  the reading of the
Ricifas 6 BDq Udle ViA43 by I il P aison
of readings for other than 1 ke the r: s of the no
tion factor and energy factor is dials are altered =0 that they will no
citber 20% or 0.003, whichever is the longer overlap. ¢
larger. i
he power for the bridge is drawn
from foue No. 6 dry cells movnted at  stats, described on page 7, are quite
the ik f he cabinet; The I|b¢n)aiu‘ satisfactory for this use.
of these batteries assures — Ronenr F. Figio
Tt External battries o higher volage

SPECIFICATIONS
Dimensions: Pancl, (i) L2 depdh) 16 Net Welghts 22 pound. Baterin, 85
inch ) 12 x (depthy) A additiona).
25 % 3 nche, overal Code Word: wias.
Price: ot batterics,

THE SKELETON-TYPE IMPEDANCE BRIDGE

ke are many individual bridge  tial.

xamples of these uses are ihe
mmmnnu-nh for whiel .

(:IE'D 1ET LABS, INC intne GenRad adiion
53 Wan St Wostoury NY 11500 R ——.
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Bridges for the indi-
er who s willing
nee of multiple
¢ and to manually intercon-
bridge for

neet the vario
the =

s arms of

e of a considerable redu

price

Bridges for schools and collezes with
which the student may make up the
various bri

The Tyre 62

. r|1ﬂn~lll and llm
arms are bronght out 1o
5. A T-ke mi
and
ciated switches are also connected in
Tyee 5
as ratio arms, T

hummer, batteries,

densers as
6 Rheost
to indicate
ctor D,
are phigged dircetly into the

factor Q and dissipa-
ese resistors and con-

dge terminals. The rheostats o
ted through Ty

anel arrang

The

. The wiring diagram is
0 the lower left corner.
arm

ol and
standards may be stored is opened for
inspection. Appropriate values of these
uwits are 10,0002, 1000 2, 1002, 1 4.
and 0.01 xL. With these ¢
may be measured over 6 dec
12 1o 1 M2, inductance over 6 d
ades from 100 zh to 100 h, capaci-
tance over G decades from 100 juf 10
100 uf. By the addition ofa few other
units these ranges may be extended
to the same values as are covered

1ET LABS, INC inthe GenRad tradition

Dy the 'l\m 650-A hnpedance Bridge.

LT aoies 1 proper combina-
s of these phig
tire range of values mentioned. This
table i for all settingsof th logarihnic




6 THE GENERAL RADIO EXPERIMENTER

bridges which should be wsed are shown
in Figure 3.
on a simple brid

Capacitanee is measured

e arms and two capacitance arms.

Inductance is measured in termis of a
i condenser. The resistor added
for. waking the redetn i
allel o in series
J condenser
is Mavwell's bridg
be used for all valies of cnergy
factor . except that for
the .uhlmd resistance is too large to b
n o variable resistor. The
s bridge and

o i

The

e values

Friom 2. Tyee 6

A B

aud values of eneray factor Q up 10
1000, is shown in the instruction hook 3
a « the bridge becomes negligible only when ¢ is

The wiring diagrams of the various  greater than 10, — Romert F. Fiewn

mpanyi

TABLE |

Valu

i 1. that can be me
a1 bt T

1 B anw

10000 % |
10,000 52 |

0.1uf - 10040
0010 - t0u
10006 1l
1000~ 0,140
10,041 0.01 4
1100010

001t

@ IET LABS, INC intne GenRad racition
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SPECIFICATIONS
Aceuracy: The scale of the logarithmic
theostat s correet to 17

- The faqusncy. of
1000

“Power Supply: Power for driving the
Iummer and for d-e measurcments is derived
ais (Burgem Now 2370

itable i
e, be ondered at the sa

Tyre 505 Coxprxsius

(See January, 1933, Experimenter)
e 0.001 4t s

001 uf
005 uf

A douf condenser s aln available:

@ IET LABS, INC inthe GenRad tation
534 an et Wostouy Y 11550

ResisTaver

eavaciTance

mouCTANC
VAXWELL'S BRIOGE

Net Waight: - Batterics, 2 pounds

,..a.- Word: »x o
36500 witl

ver 471 Rl

are available m
steel cases, the =
Ty

an stehed di
visions. The total resist

Noss ndjusind to AR % of e

rated valo

Tape Resivance. Price
52D 0100 $8.50
526-A 0-1000 5.50
52-B 010,000 12 .50
526-C 0100000 ¢ .50

(5163345950« 000809438« FAY. 10 545008
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PITCH AND INTENSITY MEASUREMENTS WITH A
VACUUM-TUBE OSCILLATOR
ical ) To demonstrate beats and dif-

ference tones when souuded with a
tuning fork or ather nstewment

in pitch which

or “dissanant’ so

tions (with a tuning fork)

“(6) The most_ important el

for our purposes. to be able to
dise

cound demonstrai

Dr. Robert L. Seashore of the Uni
versity of Oregon. who has used this
cquipment for some 1
find the oscillator most useful for a
her of demonstrations and experi-
ments in the psyehological and m;

ntral instrument for 1bis work
o e oscillator which,
cscarch projects, when used to operate ordinary tele-
el e Tollies: phone receivers or radio loudspeakers,
produces sound vibeations of the sort
abtained from tuning forks and other
wechanical vibrators. The electrical os-
cillator has the great advantage over
e mechanical oscillators that the
¥ vibration frequen
"(3) To show the lowest audible r1|m)|\ and
tones (in a telephone recciver) r

So for, we bay

“(1) To demonstrate the ranze of
the most useful portion of the audible

“ound i

“(2) To show the independent varia-
tion of Cany

Any pich between 5 aml 1000 v e e scondis obtainable rom the T 6138 Beat:
Frequency Oscillstor, Tncremental variations on cither side of a given frequency are obtaine
* 7 eans of the coodenser at the left

@ IET LABS, INC inthe GenRad vaditon I
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adjusted from zero to maximum by onc
e of a swi

n
10,000 eyeles per second
instantly by setting the large contral
dial on which the frequency
graved. The overtone or harmonic
tent of these well-designed electrical os-
cillators is negligible.

Experimenters have found that it is
le to be able to vary the pitch
over a small range from some base fre-
-P In-

s en-

g vermier adjuste
ment for the electrical oscillator for
changing its piteh by a total of 100 vi-
bratians per second for a ro
full balf ten of a large di
calibrated for 100 4
effecting n change in

s each one
b of exacly one

ration per second.

The base frequency of the oscillator
can be anything from 100 cycles per
second (about an octave below middle
€) 10 10000 cycles (over five octaves
above). The incremental piteh wil read

Suflicient power ou
watts) is available 10 cause a strong
tone in head telephones. For elassroom

demonstr:

ions this sound volume can
be enormonsly increased by the use of a
vacuum-tube amp!

A third mast useful auxil
brated control of the volu of
comnd. The Tyre 5208 \ttenuation
Box is calibrated in steps of 2 decibels,
the standard uvit of relative sonnd vol-

ry unit

unie, to cover a range from 0 to 60 deci-
bels. This represents an attenuation

conteol cange from 0 101,000,000 in
<ound volume.

An interesting class demonstration is
conducted by Dr. Harold Schloshers of
Brown University to defermine, wsing
the whole class and voting by a display
of hands, the just .m..ml.l» di
of pitch at several freque ‘
with dusls sclected fro
class, using a headphone, 1
threshold of hearing at
quencies is determined.

— e

N

BeAT-rREQUENCY 0SCILLATOR
—) —— owemre
CONDENSER @ @ Ty ATTENUATOR
i o et
¢ ® O
J & N
e \
A \
| {
T L e R e e e poyneg
na

changes as well

Studies involving intes
atteniator 5 the apparal

@ED:!

534 Main Stroat, Wostbury, NY 11590

ch ch

be made by ad
own ou the opposite page

IET LABS, INC inthe GenRad tradition
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LARGE SIZE PLUGS AND JACKS

67D 8050 6780 3025 GLP 5035

> s020

cated into the new
Tlustration approxi-

hing can be
ap s tinne
I size

Plucin ind of }-inch copper
vt 674.C. Plug showo, at vln right. The
cly one

DIAL PLATES

3280 3180

I nickel silver are now available

\ is for Tyees 371, 311, and

nd Tyre 532.4 s for Teve 01,
3, cach

Dial plates made o
rheostat-pot
“Tvre 31BN s for Type 204

Pri

A TWO-SECTION BAND -
SPREAD CONDENSER

IET LABS IN(m r(-enliad tradition
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AN A-C POWER SUPPLY FOR BROADCAST FREQUENCY
MONITORS

General Radio Company has re-
ntly developed the 531
pply for use with the Tyei:

trie Oscillator. By
means of this power pack, users of
General Radio Frequency  Monitors

can dispense with hatteries and operate
the erystal oseillator from the alter-

pply in-
asso-

cludes two rectifiers with thei

ed filters. A copper-oxide rec
s used in the 6-volt circuit which sup-
plies current for the tube flament and

the temperature-control relay. The

plate-supply rectifier is an 83 mercw
vapor tube. Both circuits are ade-
quately fltered. and voltage adjust-
ments are provided wherever necessary.
tisfactory can he ob-
tained an line voltages between 105
120 volts, 60 les.
he whole assembly is mounted on
stamdard 19:inch relay-rack pan
inches high. The panel is Gnished in
black crackle lacquer to match the os-
cillator panel.

The price of the Tyre 531-A Power
Supply is $100.00, exclusive of the rec-
tifier tuhe.

operation

VOLTAGE REGULATOR TRANSFORMER

This Tyre H0-R Transformer is a voltage-regulating device capable of handling

a load of 100 val

nperes. 1(s autpnt voltage remains constant at a voltage

Between 112 and 115 volts for input voltage variations hetween 95 and 130 volts,

. alternating current. 1ts pric

is £10.00 complete with cord

1ET LABS, INC inthe GenRad tradition
534 Main Strost, Wostbury, NY 11590 TEL: (510) 354505 + 800 1900438 FAX. 515 3 580



12 THE GENERAL RADIO EXPERIMENTER

PRECISION RESISTORS WITH A HIGH POWER RATING

P Isbacatory wacker

less-acourate. standard. Inevitably in
r\ptnm!nlnl work, the requiremcuts of
many problems lie just beyond the safe

“ampany has
on-type re-

sistor capable o ting large
amounts of power. This resistor, shown
in Figore 1, consists of a mica card
wound with resistance wire, clamped

and
¥ v«ollninsllccln
ng -u])]ml:d
on porcelain insulators. ha shimiaiio
castiogs are heavily nbml 1o give a

existor is conserva-
tively rated at 50 watts dissipation, al-
though considerably more power can
be dissipated for long periods without
aoy damage 1o u.g resistor, since it is
nd high temperatures.
. ..l»- of mn‘mmm rise versus power

Fiune 1. Tyvs 525.L Resistor.

dissipation is shows jgure 2. These
data were taken in stll air, and i€ a fan
is vsed 1o keep the air in wotion,

temperature rise is much smaller. The

ture is small, since the temperature co-
ient is only 00027 per degree at
temperatures helow 100° Ce
Heavy-duty resistoes 2
wsed in the determination of the power
output of radio tran: . All such
resistors have appreci
ductance and shunt cnpnnlum-f. and
the resistance usually ten with
frequency as shunt resonance is ap-

g [

{ ! i

R H

i ek /
H

Fe H

| . i

| i 4
- € [ ¥
i | 1] ZA
Fioums 2. Togperare e o 2 Tors """‘“‘J Gamtctabtie o 10:
“m I:-'\h'n m"ai":' l::l‘ v Hﬁm-‘ Br and ol 40-ohm (C .M.‘-)')

IET LABS, INC inthe GenRad tradition
534 Main Strost, Wostbury, NY 11590

L (5163305950 (300 800438 FAX. (516) 345008
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12

praached. Superimposed on this effect
is the increase in resistance due to skin
effect in the resistance wire

self.
That portion of the resistance which
s due to reactance depends upon the
L= L— RC*

equivaleot inductance L
For positive values of L the re
(disregarding skin effect) inereases with
frequency, and for negative values of
it decreases.
The Tyer 525 Resistor shows cx-
tremely good radio-freq

ter

tics, particularly in the smaller
sizes. Figure 3 shows the variatio of
resistance with frequency for two af
these units.

Curves o and o are for the 10-ohm
resistor and curves ¢ aud b for the 40-

and urves b and b with the shield coo-
cted o one  (continued on page 11)

tins” Robert F. Field, Gomral
12,

SALE OF DISCONTINUED RESISTANCE DEVICES

e a new catalog is issu

W e o fsteamate. s
dropped in fasor of more up-to-date
Tt is seldom possible 1o avoid
nall stocks of the discontinued
s chauge is made, and a
number of such instruments are now
available. At least one of each of the
resistance devices listed in the follow-

. some

designs.

ing table are available at substantial
reductions in price so long as the supply
lasts. Additioval specifications will he
found in Catalog F.

item s new and carries with
the same promise o factory
operation as though the regular price

3

were puid.

DECADE-RESISTANCE BOXES Former  SALE
_ Type Pricc_PRICE_
[ 11,120 obms in stope of 1 ohm—4 diae. 1+ | 85000 | $30.00
ATIENUATION BOXES Former  SALE
Price PRICE
55 db in stepeof 03 db—l1— 600 ho.... | 1000 | ss0.00
55 dl in steps of 0.5 db— L6000 | s | 5000
| 55 db in steps of 0.3 dly Balanced- o000 ohme . | 19000 50.00
22 db ju ateps of 0.2 db—Balanced-1 —6000 olmas. . . | 200.00 50.00
b in steps of 0.5 db—T—6000 ohms ... | o0 | s0.00
22 db i steps of 0.2 db—T—6000 obms... . 200.00 50.00
VOLUME CONTROLS.
Bot Former

S52LA | steps of 15 db

b 1.— 50 ol
S52-LB | 30 db in steps o L-200 ob
852-LC | 30 db in steps of 1.5 dh—1.—300 ob

534 Main Strost, Wostbury, NY 11590

(G))

1ET LABS, INC inthe GenRad traition

820.00
28.00
28.00
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PRECISION RESISTORS WITH A HIGH POWER RATING
(Concluded)

I ln the latter ca
er. res:
lower resonant frrqllror\
'l he charact ics of the 1-ohm unit
r to those of the 10-ohm.
600-chum it s an affsciva e

the shunt
ing i a

capacitan

tance which is always negative. This fac-
tor s much larger than the skin effect,
and the resistance therefore, de-
erease with frouuency.

Tyrk 525 Resistors sre availal
the following valies:

SPECIFICATIONS.

inde Word Price
canai. §$5.00
| ey %00
povy .00
canor %00
500

SPECIAL PRICE ON
CATHODE-RAY OSCILLOGRAPH TUBES

W: have five Western Electric No.
1 ¥ are

v avajlebla forsalaat price well be-
They were purchased
ur own enginecrin

Tow the list pri
for use by
hefore develoy
the G

ograp

ent was comple

b we now have nouse for them.

i is an excellent opportunity fur
nierested laboratories (o replenish
v No. 2211

AN OUTPUT TRANSFORMER FOR THE NEW 2A3 TUBES

£ new 203 amplifier tbe xlluulll
be of exee who
terested

pull pentode output sta;
very favoral pect
B systems. I addition. a (

ly in this re

@ IET LABS, INC intne GenRad taditon
53 an St Wostbuy Y 11550 P

put s wing the 23, will
erate considerably less harmonic dis-
tortion than citl

commonly

The

veloped @ new our
use with these tabes. Becanse of its un-
usually high efliciency , nearly all of the
output.power is actually delivered

wl St srvvma:




APRIL-MAY, 1933 — VOL. VIl — Nos. 11 and 12 15

the speaker. This transformer, which is
Known as the 1D, has a prac-
tically flat characteristic fro
above 10,000 cyeles per s
sccondary is tapped 10 match
ances from 15 10 12 ohms. This allows
operation into any of the more usual
types of dynamic speakers, or several
speakers in parallel or in series.

The accompanying diagrams show PRICE LST

An_smpl
pcts dasetibed|

the new 243 tubes and
the accompanying article

an amplifier (and associated rectifier) 7, Dadhaetan fued
designed particularly for the 243 tubes. —— — s

The actual quality delivered by an 541 | ratooner 24
amplifier of this type is extremely good. 349 e
The maximum power output is approx- 438 ocket (2 req'd) | 38

imately 10 to 12 watts, which will aver- " o
Toad two or three dynamic speakers of
the usual type used in receiver sets.
When operated at normal room vol-
wme, there is no fuzziness (as is often
encountered in um B amplifiers)
power peaks a taken care of.
resulting in a hnlhmu_ and realism in
the reproduction which are quite amaz-
ing for an amplifier of these propor- .
tions. H.n - R

et the Dol M
i
Eyety

Wiring diagram foe the
203 amplificr shown

above. Note that other - -
standard  input ’ sriricn
formers are. s ailable, foc =
i 5000l lmes, for . “
i whe | §

1ET LABS, INC inthe GenRad tradition -
534 Main Strost, Wostbury, NY 11590 TEL: (6102905059 000 099008 AX. (51 15000
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USING THE EDGERTON STROBOSCOPE IN AUTOMOTIVE
RESEARCH

Chrysler e,
Strohoscape.
Instruments

1933, Reprints can be had from General Rodi
without charge

[ GENERAL RADIO COMPANY mails the Experimentor, without charge,

ch month to engineers, scientists, and others interested in commun.
ication-frequency measurement and control problems. Please send requests
Jor subscriptions and address-change notices to the

GENERAL RADIO COMPANY
30 State Street - Cambridge A, Massachusetts L

@ IET LABS, INC inthe GenRad taion
634 St Wostoury, 1Y 11590 e 0 s 0 s
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