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A NEW INSTRUMENT AND 

A NEW CIRCUIT FOR C 0 IL 
IN THIS ISSUE OR CONDENSER CHECKING 

Page 
T DARDIZI G THE eTHE REACTANCE AND RESIS-STA DA.RD-SIGNAL 

TAN CE of coils and conden er used in GENER TOR 8 

STA 0 RD FREQ E cm 
modern radio receivers ar frequently held 

FOR THE Mu 1c1A 10 to extremely close tolerances. A eptance 
tests and equipment for checking -these fac
tors are important to both parts manufa -

turers and receiver manufactm·ers. Laboratory in trument of high ac
cura y are a ailable for making these measurements, but their relatively 
high cost u ually prohibit their u e on the production line. The same 
resultant accuracy, however, can be obtained by mea uring and adjust-

FIG RE L Two T PE 721-A Coil Comparators arranged for testing coil at two frequenci· 
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GENERAL RADIO 2 

ing a standard coil in the laboratory and 
comparing others with the standard by 
means of simple, inexpensive instru
ments. Primarily for this latter purpose 
the General Radio TYPE 721-A Coil 
Comparator has been. des· gned. 

What method of measurement should 
be chosen if it is desired to compare, at a 
radio frequency, a number of production 
coils with a standard sample? There are 
available the familiar bridge methods, 
resonance methods, detuning methods, 
etc. Direct substitution can he used 
equally well with all of these, and any 
not too elaborate circuit which permits 
the comparison to be made readily with 
the desired degree of precision should be 
satisfactory. Bridge measurements rely 
on a null indication and can he made, 
consequently, with almost any required 
preci ion. They are difficult to set up, 
however, and require considerable equip
ment. Resonance method , although 
capable of giving satisfactory result 
when the losses in the coil are low, fre
quently do not permit settings to be 
made sufficiently closely in other cases. 
Detuning method , such as the zero
heat ubstitution method, likewise re
quire, for stable and at.isfactory oper
ation, a considerable amount of equip
ment, and are difficult to adapt to the 

becking of coil losses. 

TO 
GENERATOR 

A NEW CIRCUIT

ITS ADVANTAGES 

A new measuring circuit has been 
adopted for the TYPE 721-A Coil Com
parator in order to keep the simplicity 
of a resonance method, hut with con
siderably increased precision of setting. 
This circuit, which is a hridged-T net.
work, is shown in Figure 2. Like a bridge, 
it is capable of being balanced for a per
fect null indication, but unlike a bridge, 
one side of the generator, of the detector, 
and of the coil under test are connected 
to a common grounded point. This sim
plifies considerably ·the whole arrange
ment, and the stray capacitance from 
the generator to ground, or from the de
tector to ground, oes not have to be 
balanced out or otherwi e compensated 
for. Readings are completely indepen
dent. of both generator and detector im
pedances. The effective low impedance 
of the circuit, moreover, makes other ef
fects, such as capacitance between input 
and output and capacitance to the oper
ator's body, ahnost unnoticeable. 

The conditions for balance, if the two 
condenser sections are approximate! 
equal and if the coil has a reasonably 
high Q, are as follow : 

Lro = 

TO 
DETECTOR 

1 
(C1 + C2)W 

R =Rs 

(1) 

(2) 
4 

FIG RE 2. Circuit 
of the TYPE 721-A 

Coil Comparator. 
C1 a n d  C2 are 
ganged and oper
ated by a single 
control. L and R 
are the inductance 
and resistance of 
the coil under test. 
an d Cs i the 
st.ray capacitance 
of the mea uring 

circuit 
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In other words, the sum of the capac
itance of the two sections of the tuning 
condenser must be sufficient to tune the 
coil to resonance, and the bridging re
sistance must he equal to four tiines the 
coil resistance. If the coil were perfect 
and had no losses, the bridging resistance 
would have to he zero and the circuit 
would become that of Figure 3, which 
shows a simple series-resonant circuit 
shunting the line, the coil being tuned 
by the two condenser sections in paral
lel. The circuit of Figure 2 is seen to he 
a series-resonant wave-trap in which 
losses in the coil are compensated for by 
splitting the condenser and inserting a 
bridging resistance. In this way perfect 
suppression of the applied voltage can 
he obtained regardless of coil losses. 

The two condensers C1 and C2 are 
equal and are operated by a single con
trol which determines the reactance set
ting. A small condenser, also in two sec 

tions, is in parallel with the main con
denser and is used to show small dif
ferences in reactance in comparison 
measurements. The new circuit makes it 
possible to provide an almost ideal ar
rangement: a single control, with an in
cremental adjustment, for reactance, 
and an independent control for resis 

tance . 

CORRECTIONS 

The simple rela·tions which have been 
given for the balance condition hold, 

3 EXPERIMENTER I 

however, only when the coil has reason
ably high Q. Moreover, between the 
junction of the two condenser sections 
and ground, there is usually an appre
ciable amount of stray capacitan e 
which is directly in parallel with the coil 
and cannot be separated out in the mea
surement . The coil is measured, therefore, 
when partly tuned by this additional 
capacitance. The condition. for the re
sistance balance i changed because the 
partly-tuned coil has a higher apparent 
resistance. The reactance condition is 
not affected, except that the stray capac
itance decreases by just so much the tun
ing capacitance required in the two con
denser sections and rai es the value of 
the minimum tuning capacitance that 
can be obtained. The complete balance 
equations, taking account of both the 
coil Q and the stray capacitance, are as 
follows: 

Lw 1 
(3) 

The correction. for Q is seen to he gen
erally very small. If Q · s 100, the correc
tion is only one part in 10,000. Q may be 

FIGURE 3. If the 

coil under tes t 

had no losses, the 

coil comparato r 

circuit w-ould he 

as show-n here. 

This is a series 

tuned circuit di 

rectly across the 

o--���----I����-o 
;;C, -s: l C2 

line 
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GENERAL RADIO 4 

a low a 10 " ithout the orrection e ·
ceeding 1 . The correction for Q will be 
recognized a th familiar expres ion for 
the ratio between the equi alent serie 
reactanc and the equivalent parallel re
actance of a coil. The complete reactance 
condition (3) merel state , therefore, 
that the total capa itance (C1 + C2 + 
Cs) must tune the coil to parallel reso
nan e. 

It i interesting that -the bridging re-
i tance ha no ffect what ver on the 

total tuning capacitance r quired. The 
total capa itance i th same as would be 
u ed under operating condition when 
the coil is tuned by a parallel condenser. 

in the two ond nser e tion Ci and 
C2 are operated together a a unit, and 

in e the tray capacitanc Cs depend 
only on the conden er etting, it follow 
that the instrument an be calibrated 
dire tly in t rm of the total capacitance 
(C1 + C2 + C) a if it were a simple 
conde:n er. Referring to th diagram, it 
will be een that thi can be accom
pli hed by horting the o cillator and de
tector t rminals and measuring the total 
capacitance acros the point at which 
the coil i to be conne t d. 

The corre ti on in expression ( 4) for the 
effect of the stray capa itance on the re
sistance mea urement depends on th 
condenser etting alon and is indepen
dent of frequency. The bridging resistance 
for balance i in all cases proportional to 
the coil resistance, but the factor of pro
portionality i changed if the tray 
capacitan i appreciable compared 
with th total tuning apacitance. 

PRODUCTION CHECKING 

OF REACTANCE 

The in trum nt i particularly conven
ient for thi application, since the dir ct 
measurement of L and R i 1 s impor-

t,a:nt than the abilit to ompare a u
r atel y a production oil with a tandard 

ample. 
In many case a reactance he k alon 

i all that is required. In uch a es th 
procedure is ·trem 1 impl and 

traightforward. The small conden er, 
marked LIMIT , i et at the c nter

cal z ro, and balance obtained for th 
tandard oil b arying th r i tan 

control and the control of the main con
den er, marked T DARD ET
TING. The reactan e tting i lo ked 
by a lamp provided, the tandard oil 
i repla ed b the produc·tion oil, an l 
balance re tored by ar ing the aux
iliary LIMITS conden r and th re i t
an e ontrol. If the produ tion coil i 
similar in con truction to the tandard, 
the test can almo t in variably be mad 
with ufficient precision by adju ting 
only the LIMITS ondenser, lea ing he 
re i tance etting unaltered. In thi wa , 
an trem ly rapid check can be ob
tained. If a meter, in place of an audible 
tone, i mployed t indicate balan e, 
its cale can be marked to corre pond to 
the required limit . This arrang ment 
may he preferable for certain applica
tion . 

Cond n ers can b he ked a readil 
as coils, but i t  i neces ary ·to u e an e - -
ternal coil to obtain balanc . The L i
IT dial reads direct! in micro
microfarad , 1 µµf per division, and t:he 

cale-e tend from -13 µµf to + 13 µµf. 
Difference can be e timated to 0.1 µµf. 

Although it is anticipated hat 1:he 
ingle frequ en y .te t de cribed aho e 

will h generall adopted for produ tion 
checking, the ircuit of th comparator 
lend it elf particularly well to more de
tailed tests. For example, a convenient 
arrangem nt for he king coil at two 
frequen ie to obtain a measure of the 
distributed capacitance can be made by 
employing two TYPE 721- Coil om-
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parator ide by side each with it 
eparately-tuned detector. If the oscil

lator fundamental and second harm onic 
are u ed for the t t :frequencie , the 
two inputs can be onne ted together. 
It i then only nece ary to shift the 
high-potential coil lead to test at the 
two frequenc"es and to insure that the 
rea an e value in each ca e fall within 
the pecified limit . 

PRODUCTION CHECKING 

OF RES IS TANCE 

Production coils can also he checked 
for resi tance or for Q in comparison with 
a tandard oil. It ha been hown above 
that for coil of the am reactance the 

etting of the resistance control is alway 
directly proportional to the coil resi -
tan . The percentage deviation in R or 
Q i  equal in magnitude to the percent
age deviation of the resistance control 
setting. The correction factor for the 
stra apacitance need he considered 
only for an ab olute determination of R 
or Q .  Two ranges of the resistance con
trol are provided, reading directly 0-10 
and 0-100 ohms "nominal, ' i.e., uncor
rected, coil resistance. 

FIGURE 4. Panel 

iew of the coil 
comparator. or 

production te t
ing. the main 
dial i locked at 
the standard set
ting and devia
tions are read on 
the LIMIT dial 

5 EXPERIMENTER 

DIRECT M EAS UREM ENTS 

OF R AND l 

Although the TYPE 721- Coil Com
parator has been developed prin ipally 
for production che king, i t  is heliev d 
that it frequently will be found valuable 
in the laboratory for direct measure
ment of reactance and resi tance where 
preci e re ult are not required. 

The ircuit makes it  po ible, e en
tially, to compare a coil with a conden er 
and resistor without any ompl"cations 
due either to the i mpedan e of the olt
age our e or of the indi ator employed 
and it permit the compari on t o  be 
made as clo el y as desired. A urning an 
ac urate conden er alibration, the ac
curacy of mea urement under such cir
cum tances depends principally on how 
much the constants of the circuit el -
ments var with frequency. high fre
quencies the capacitan of a condenser 
may differ widely from it low-frequenc 
value, and it Q may become comparable 
to that of the coil. The diffi uhie in 
making a variable r i tance operate 
satisfactorily at high frequencies are well 
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GENERAL RADIO 6 

known. Although the TYPE 721-A Coil 
Comparator is not primarily intended for 
direct measurements, both the condenser 
and resistor have been designed so that 
high-frequency effects are reduced as 
much as is practicable, and the scales 
provided permit readings to he made 
with sufficient precision. 

It has been shown that the stray ca
pacitance correction for resistance de
pends only on the condenser setting. 
The condenser can be calibrated di
rectly, therefore, once for all, not only in 
terms of total effective tuning capaci
tance, but al o in terms of resistance cor
rection factor, obtainable from the ratio 
of easily measured direct capacitances in 
ac ordance with equation (4). This cor
rection curve does not vary appreciably 
from one instrument to another, and the 
average curve given in the operating in
structions is sufficiently close to permit 
very satisfactory direct measurements of 
resistance. It i merely necessary to mul
tiply the reading of the resistance con
trol by the correction factor correspond
ing to the condenser setting to obtain the 
true series resistance of the coil. 

It must he emphasized, however, that 
the TYPE 721-A Coil Comparator is of
fered principally for ompari on mea-

urements and no guarantee an be made, 
either with regard to frequency range or 
a curacy when it is used as a direct-read
ing instrument. It is hoped that further 
e erience with the new circuit will make 
it possible to evaluate he errors which 
occur at high frequencies so t:hat t:he ad-

antage resulting from its inherent: 
impli ity may be fully realized in direct 

measurement . 

CO N S TRUCTIO N 

The condenser has t:he rotor and both 
tator in ulated from the frame. Con-

nection to the rotor is made at the center 
between the two sections to reduce the 
size of the inductive loop and improve 
the high-frequency performance. 

The variable resistance has low resid
ual inductance, and is capable of smoot:h 
and continuous variation. The unit em
ployed is similar t:o the type used as an 
output potentiometer in General Radio 
standard-signal generators. It is wire
wound on a form of small cross-section, 
and the winding is of the Ayrton-Perry 
construction. 

Two separat:e variable resistors are 
employed, controlled by the same dial, a 
toggle switch selecting the range desired. 
The dial has 100 divisions giving direct
ly, without calibration, t:he ''nominal" 
coil resistance referred to above. 

AUXILIARY EQUI PME N T 

The TYPE 721-A Coil Comparator i 
supplied without oscillator or detector, 
in order to permit the greatest possible 
flexibility and economy in the construc
tion of test benches. A single master o . 
cillator can be used to furnish power for 
several coil comparators. If a modulated 
oscillator is employed, a small broadcast 
receiver can be used for the detector and 
is very much less expensive than a spe
cialized piece of te t equipment. An un
modulated oscillator can he used, if pre
ferred, with a heterodyne detector, or 
with a straight radio-frequency detector 
such as a radio receiver with an electron
ray tube tuning indicator. The o cilia tor 
should he suffi iently shielded magneti
cally to a void coupling to the coil under 
test and should furnish, pr fer ably, 
about 10 volts output, although even a 

standard-signal generator can frequently 
be used satisfactorily. A new General 
Radio modulated oscillator, suitable as a 
source of power, will he announced in 
the near future. -W. N. TUTTLE 
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SPECIF ICATIONS 

T u n i n g C a p a c i t a n c e : The effective 
tuning capacitance is adjustable be
tween 75 µµf and 1200 µµf when the aux
iliary condenser is set at zero (mid-scale). 
This includes a stray capacitance of 25 
to 32 µµf, depending on the setting of the 
main condenser. 

Resistance : The resistance control 
reads directly within 5% the ''nominal" 
coil resistance from 0.5 n to 95 n, in two 
ranges. The correction for stray capaci
tance, however, lowers the maximUill 
measurable coil resistance to 46 n when 
the tuning capacitance is 100 µµf, and to 
85 n at 1000 µµf. 

I n d u c t a n c e R a n g e : Any coil can he 
tested which can he tuned to resonance 
at the test frequency hy a capacitance 
between the limits given above, and 
which has a series resistance lying with
in the range specified above. 

C a I i b rat i o n : An appro imate capac-

Type 

7 EXPERIMENTER 

itance calibration is supplied for the 
main dial; this i actually the a erage of 
a number of instruments and is within 
±5%. The a uxiliary condenser dial is 

direct reading in micromicrofarads and 
the resistance dial in ohms. correction 
curve for the effects of stray capacitance 
is supplied. 

M o u n t i n g : The instrument can he sup
plied in a walnut cabinet for table use, 
or with a metal dust co er for building 
into test equipment. 

Accessories Re q u ired : Radio-fre
quency oscillator, preferably modulated 
for use as a power ource, and a radio re
ceiver for use as a detector. 

Dimensions : Panel, 12 x 9 inches; 
depth behind_ panel, TYPE 721-AM, 
9Ys inches· TYPE 721-AR, 8� inches. 

N et w e i g h t : TYPE 721-AM, 12Ys 
pounds; TYPE 721- R, 8� pounds. 

Code Word Price 
721-AM 
721-AR I With cabinet; . . . . . .  _ _  . _ _  . . . . . . . . . . . . . I Whh met:al dust: cover . _ . . . . .  _ _ _ _ _ _ _  . . BIBLE 

BIGOT 

$85.00 
80.00 

In the laboratories of public utility 
c-0mpanies where 60-cycle te ting and 
standardization are carried on, the 
V ARIA C is widely used as an easily-

adju ted ource of test voltage. The 
photograph below hows the VARIA C 
being used for this purpo e in the labora
tory of the Edi on Company of Bo ton. 
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GENERAL RADIO 8 

THE 

STANDARDIZING 

STANDARD-SIGNAL GENERATOR 

e I N A R E C E N T I S S U E of the Ex
perimenter a high-frequency andard of 
voltage was described.* One of the hief 
u es of this device has been the stand
ardization of signal generator output 
levels at high frequencie . The following 
arti le is written to give the large num
ber of signal generator users a brief idea 
of how these measurement are made. 
The equipment e ribe is pur ly ex
perimental; it ha not been pu in com
mercial form and is not available for sale. 

standard- ignal generator usually 
con i t of an o cillator couple through 
an attenuator to output terminals. The 
constants of a resi tive attenuator are 
determined at de or at audio frequencies, 
tho of inducti e or apaciti e units by 
computation from the phy ical dimen
sions or from audio-frequency measure
ments. It is possible to intercompare dif
ferent types of a ttenuators, and a very 

arefully constructed unit may be u ed 
*L. B. rguimhau, " High-Frequency Voltage tandard." 
General Radio Experimenter, Vol. II, �o. 1 (June, 1937). 

@ 
R-F VOLTAGE 

STANDA RD 

CO.Sv) 

f 

® 
SIGNAL 

GENERATOR 
UNDER TEST 

(0.l)IY-1'1) 
UNMO DULATED 

f 

© 
R-F 

ATTENU ATOR 

@ 
R-F 

AMPLIFI ER 

as a standard in checking cruder atten
uators. I t  is much better, however o 
use an entirely independent method. 

As is well known, a detector tube with 
an input onsisting of two frequencie 

uperposed will give an output ignal of 
the beat or difference frequency. If one 
of the signals is fairly large (e.g., 1 volt), 
while the other i much smaller (e.g., 1 
millivolt), the amplitude of the beat fre
quency will be very closely proportional 
to the amplitude of the mall input sig
nal. This proportionality holds over a 
very wide range of amplitude such a 
60-80 db, so that the amplitude of the 
difference frequen y will ser e a a mea
sure of the small input signal even when 
this signal i aried from 0.1 µv to 1000 
µv or even 50,0 0 µv. This i a very u e
ful relationship b cause it permit com
parison to he made of the amplitude of 
high-frequency signals by m ea uring 
amplitudes of low-frequency beat ig
nals. 

A UOIO-F REQUENCY 
OSCILLATOR 

15 KC 

1----------c/ 

A-F 

@ ATTENUATO R 

® 

DE TECTOR 

BUFFER 

® AMPLIFIE R 

® 
ATTENUATOR 

ANO T UNED 

A MPLIFIER 

@ 
HETEROOYNING rv OSCILL ATOR 

f-15 KC 

Fie RE }. A functional diagram bowing the equipment and method of mea ur ment u ed to 
standardize signal generator 
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Of om· e precaution mu t be taken 
to make certain that the condition out
lined abo e are really obtained. For e -
ample, it is important that the small ig
nal to be measured should not react on 
th local heterodyning o cillator. Fur
thermore, the dete tion hould all occur 
in th d tector rather than in the audio 
mea uring ircuit . 1 t i al o i portant 
that the. measuring circuits hould mea-

ure th beat :frequ nc rath r than 60 
cycles or vacuum-tube noise of one sort 
or another, a requirement which make 
highly elect·ve audio-measm·ing cir
cuits necessary. When these precaution 
ha e been taken, however, one has a 
method of comparing any oltage le el 
with the output of the high-frequency 

tandard previou 1 de crihed. 
The sy tem is hown in th fun ti nal 

diagram of Figure 1. Either the fixed 
oltage standard or the ignal generator 

under test is connected through an at
t nuator to a high-frequency amplifier. 
Th att nuator i a capacitive one of 
very low input capacitance and of com-

9 EXPERIMENTER 

paratively high re onant frequency. 
(The con truction i similar to that 
whi h a u ed in the TYPE 604-B Sig
nal Generator.)* Thi attenuator is in-
·luded chiefly to provide a high input 

impedance for the Le t ircuit, although 
it i also us d for adju ting the circuit 
operating l el. It i rem ed h n com
pari ons are made bet een different low 
1 el of th ame g nerator. As in.di ated 
in the figure, the amplified high fre
quency is heterod yned with another high 
frequency, and the low-frequency out
put i pa ed through a low-pas filter to 
audio-frequen y mea uring quipment. 
The audio equipment on i t of a tuned 
cir uit analyzer t bui) t in a particularly 
flexible manner with gain controls in 

anou po ition · the circui t  being ar-

*E. Karplus. "Recei er Te1Hing in Lb ltra Higb.Frequenc 
Bands," General Radio Experinwnter, Vol. VII, o. 9 
(Februar , 1933). 

t . . Landeen, " nal) zer for Coin pl ElecLri Wave ," 
Bell ystem T clmical Journal, ol. VI, pp. 230-247 (April, 
1927). 

FIG RE 2. Photograph of the apparatu u d at General Radi . Th 
to tho e in the diagram of IG RE 1 

led letter orrespoud 

., . ; � 
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GENERAL RADIO 10 

ranged to give a m:munum of acuum
tuhe noise. The comparison audio-fre
quency signal was provided with an at 
tenuator of 120-dh range in 0.2 db steps. 
Interpolation made it po sible to esti-
.mate to about 0.01 db under fa orable 
conditions. 

The procedure in making the mea
surement is evident from the functional 
diagram of Figure 1. The tandard volt
age i applied and a reading obtain d on 
the audio-frequency voltmeter. The un
known voltage from the generator under 
test i then ubs tituted for the standard 
and the audio-frequen y attenuator is 
adjusted to produce the ame deflection. 
The difference in the attenuator ettings 
for th two conditions then gives the dif
feren e in level between the standard 
and unknown voltages. 

At standard broadcast frequencies, 
the accuracy of measurement is in the 
vicinity of 0.1 %. At high frequencie 
(30 to 100 Mc), although the error in the 
voltage standard itself is small, differ
ences between the internal impedance of 
the standard and that of the generator 
under measurement may lead to unpre
dictable errors at some frequencies be
cause of resonant effects. In general, 
however, the error at high frequencies is 
not greater than 2% or 3%. 

Two models of this equipment have 
been built and development has been 
started on a third. The :first unit was 
built in 1930 for u e in the standard 
broadcast band; the second, built two 
years later, could b used at frequencies 
up to 30 megacycle and it i hoped that 
the new unit will operate up to 100 mega
cycles. 

- L. B. ARG IMBA 

STANDARD FREQUENCIES FO R THE MUSICIAN 

• 0 N J U N E 1 , 1 9 3 7, the ational 
Bureau of Standards began a new and 
unique standard-fr quency service. In
tended for musicians, the new transmis
sion consi ts of a 5-megacycle carrier 
modulated at 440 cycles per second, the 
American standard of mu ical pitch for 
A above middle C. 

Experimental tran missions were 
g"ven in August and September, 1936, 
and the interest displayed by mu icians, 
musical organizations, and manufac
turers of musical instruments was suf
ficient to justify their continuance as a 
regular standard-frequency broadcast. 

Both the 440-cycle modulating fre
quency and the 1000-cycle frequency 
used on other standard-frequency trans
mi ions are derived from a tandard-

frequenc oscillator by mean of multi
vibrators supplied by the General Ra
dio Company. 

Figure 1 shows how these frequencie 
are obtained from the standard fre
quency of 200 kc. A frequency of one 
kilocycle is produced by dividing 200 kc 
in three teps of 4, 5, and 10, respec
tively. The output of the I-kilocycle 
multivihrator is :filtered to obtain a pure 
IOOO-cycle voltage whic is then used to 
modulate a tandard frequency trans
mitter. To produce a 440-cycle fre
quency, the 11th harmonic of the I-kilo
cycle m.ultivihrator is selected by means 
of a filter and used to control an 11-
kilocycle multivibrator. Two successive 
reductions by factor of 5, using multi
vibrators of 2.2 kc and 0. 44 kc are then 

www.americanradiohistory.com

www.americanradiohistory.com


100 

(/) 10 
w 
....J 
0 
>-
(.) 
0 
_. 

st: 

0.1 

--- STANDARD FREQUENCY- 200 KC 

MV 
50 KC 

MV 
10 KC 

MV 
I KC 

F I LTER 
I I  KC 

F I LTER 
I KC 

11  EXPERIMENTER 
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I I  KC 

MV 
2.2 KC 

IOOO'V 
OUTPUT 

FI LTER 440r"V 
0.44KC OUTPU T 

FIGURE 1. Block diagram bowing how frequencies of 1000 cy les and 440 cycles are deri ed 
from a 200-kilocycle standard frequency 

necessary to produce the desired 440 
cycles per second. A filter is used to 
eliminate harmonics from the 440-cycle 
voltage. 

The National Bureau of Standards 
is interested in rece1 mg reports of 
methods of use or special applications 
of the standard frequencies. 

MISCEL L ANY 

•AT TH E SUMM E R  CONV E N
T I 0 N of the American. Institute of Elec
trical Engineers held at Milwaukee in 
June, the Best Paper Prize for 1 936 in 
the field of theory and research was 
awarded to Dr. Harold E. Edgerton. of 
M.1.T. for his paper on ��High-Speed 
Motion Pictures" presented at the Win
ter Convention of the Institute in ew 
York in January, 1936. Dr. Edgerton is 
the originator of the Edgerton Strobo-

cope and of the high-speed camera 
manufactured by General Radio. 

e R E C E NT VISIT 0 RS at General 
Radio: Messrs. 1-Lun. Liu and Chao-Chi 
Cheng, radio officers of the Chinese 

avy; Mr.· R. L. Palmer, Laboratory 
Supervisor, International Business Ma
chines, Inc.; Mr. C. G. Motwane of East-

ern Electric and Engineering Company, 
Born.hay, India. 

e M R . H . B . R I C H M 0 N D , Treas -
urer of the General Radio Company, 
sailed with Mrs. Richmond and their 
two hildren on the S. S. Saturnia, on 
July 25, for Venice. He plans to spend 
several weeks in Europe and will visit a 
number of General Radio's foreign rep
resentatives. 

• A N A P 0 L 0 G Y is due our readers for 
the photograph of Figure 5 in our May 
issue. Although diode characteristics are 
not linear for low values of voltage, this 
photo shows e actly linear meter scales. 
Upon inve tigation, we find that the 
meter shown was one of a lot rejected be
cause the scales were incorrect. 
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GENERAL RADIO 12 

e T H A T T H E C U R R E N T building 
boom has already reached General Radio 
is in di ca ted in the ac ompany ing photo 

graph which how a fourth floor being 
add d t the only three-floor unit of our 
fa to1·y. This addition, now ornpleted, 
bring our floor spa e to ov r 75,000 

square fe t in three four-floor u niL 
e TYPE 721-A COIL COMPARATOR 

wa de igned b Dr. W. . Tuttl , 
aut hor of t h  artide d ribing it which 
app ars in th i i ue. The e inslrUinent 
are already in tock and im:mediat 
delivery can be made. 

THE General Radio EXPERIMENTER is mailed without charge each 

rrionth to engineer , scientists, ·technicians, and others interested in 

corrirriunication-freci_uency 1neasure1nent and control probleins. When 
sending requests for subscription and address-change notices please 

supply the following infor1nation: name, company name, corripany ad

dress, type of business company is engaged in, and title or position of 
individual. 

GENERAL RADIO COMPANY 

30 STATE STREET CAM BRIDGE A, MASSACHUSETTS 

BRAN CH ENGINEERING 0 FFIC E - 90 WEST STREET, NEW YORK CITY 
-... ........ 
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