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SCREENED 
EXPERIMENTAL ROOM 

AUTOMATIC TESTING and SORTIN—G. 

•MUCH 
BETTER 
RESULTS 
Modern automatic machinery in practically every 

manufacturing and checking process makes possible 
volume production of Erie Resistors and Erie Sup-
pressors without sacrificing rigid control. A well 
equipped testing laboratory under the direction of 
competent engineers protects the quality of these 
units from raw materials to finished product. 

Write for the booklet "CHECK EVERYTHING". 
It tells why you can depend on Erie products. 

wunnitmi 

ERIE RESISTOR CORPORATION 
 < ERIE, 

Factories in ERIE, PA.-TORONTO, CANADA - LONDON, ENG. 



CINCH 
C-Bias Cell Mountings, -Very Satisfactory--The "Square" 
Plug - -Cinch- Cable Connecting Plug, -The Size of a Quar-
ter-- Mounting Strip, -Just What Was Wanted-- with these 
new improved parts -Cinch- contributes much to the profit 
possibilities of the set. That is the record. Users know that 
when the part is a -Cinch- so is the problem. Ask us for names 
of set manufacturers who can tell you about -Cinch- parts— 
or better still, tell us your problem. 

A brand new metal polarized 
"CINCH" MIDGET PLUG 
designed and constructed to 
fill the need of one manufac-
turer. Perhaps there is some-
thing other than the standard 
plugs that you want. What-
ever the need — ask us. We 
may have something in stock. 

Our complete new catalog is 
now ready. Many practical, 
efficient, and "money-saving" 
Cinch products are featured. 
Send for your copy —today. 
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The "CINCH" C-BIAS CELL 
HOLDERS —Steel cadmium 
plated cell cup and a phospho-
rous bronze spring in conven-
ient mounting strips make a 
doubly efficient unit at a low 
price. The cell cannot be dis-
placed nor lost under any con-
dition due to vibration. Re-
moval for replacement is eas-
ily, quickly and simply made. 
(1) Several holders can be ap-
plied to one strip when more 
than one cell is necessary. In 
each case the cup may be had 
(as illustrated at the left) with 
a soldering lug attached for 
quick soldering of connections. 
(2) Similarly the spring may 
have an attached insulated, in-
dependent lug for wire solder-
ing or (3) may be fastened to 
the mounting lug for ground-
ing when strip is riveted to the 
chassis. 

Cinch and Oak Radio Sockets 
are licensed under H. H. Eby 

socket patents. 

A scientifically matched polarized CINCH 
"SQUARE" PLUG and CHASSIS SOCKET 
(pictured below). Dependable, completely 
shielded; interior of shell insulated with 
sheet fibre, convenient neck on cap for sol-
dering braided cable shield; two bronze 
spring clips, which snap through chassis 
when plug is inserted, grounding plug and 
cable to chassis. This new, serviceable 
"square" plug and socket can be had from 
two up to six prongs. 

A time-saving, low-cost, "revolutionary" pin 
for connecting up of accessories where space 
is limited. The former clumsy method of 
wiring to binding posts is eliminated —con-
nections are quickly made —and disconnec-
tions also, by simply pulling out. The new 
pin can be plugged in while "hot" — it is in-
sulated with a fibre ferrule —and the slight 
flare prevents slipping in handling. It fits 
any contact taking standard size tube prongs. 
A narrow receptacle with five contacts in line 
can be furnished for these insulated prongs. 

CI NCH 
MANUFACTURING CORPORATION 
2335 WEST VAN BUREN STREET  CHICAGO, ILLINOIS 

Subsidiary: United-Carr Fastener Corporation, Cambridge, Mass. 
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A Complete Line of Radio Parts 
of Copper and Copper Alloys 

from a Recognized Source of Supply 

THE Waterbury Brass Goods Corp., as this 
division of The American Brass Company 

was formerly known, has long been a recognized 
source of supply for radio parts of copper and 
copper alloys ... because the high quality of our 

products is combined with prompt and efficient 
handling of orders and inquiries! And our line 

is complete! 

Vacuum tube base pins, grommets, electrodes, 
screw shells, terminals, fuse clips, condenser 
cans, eyelets, contacts, sockets, shells. 
Blanks, stampings, etc., to order. 
On eyelets, for instance, we offer the 

/I\ 
ANACONDA 
/men num to castanet 

largest assortment in America. Rolled flange 
eyelets. Flat flange eyelets. Square barrel eyelets. 
Funnel and reversed flange eyelets. Telescopic 
eyelets. And oval eyelets. Our new Anaconda 
publication, "Tru-Flange Eyelets", will be 

mailed free on request. 

Manufacturers of electrical and radio equip-
ment tell us that our service is ideal. And we 

are determined to keep it that way. May we 
quote on your present requirements or co-

operate with you in designing new 
parts from the standpoint of production 

economy? 

WATERBURY BRASS GOODS BRANCH 

36267 

The American Brass Company 
General Offices: Waterbury, Connecticut 
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EDITORIAL 

RECEIVER DESIGN 

RECEIVER DESIGN  does not end with the 
chassis. For that matter, the design factors 
that meet the eye of the potential purchaser 
are quite often more important than circuit 
features. 
A test of fifteen all-wave receivers of the 

table type—all in the same price range— 
brought out the interesting, but not sur-
prising, observation that one set is about 
as good as the next in so far as practical 
results are concerned.  In most instances 
the little superiorities that showed up in the 
more precise laboratory tests, were not par-
ticularly apparent on listening tests. 
That receivers in the medium-price range 

are about as much alike as peas in a pod is 
not surprising, in view of the fact that 
present-day circuits are pretty well stand-
ardized. This condition does not hold for 
the higher-price receivers—in this instance 
considerable originality is expressed in cir-
cuit design, and the "results" obtained from 
a group of these receivers are not on a com-
mon level, as they appear to be with the 
table-type set. 
We cannot vouch for the authenticity of 

the tests referred to—we can only state that, 
from our own meagre examinations of 
medium-price table-type receivers, and from 
what we have heard from other sources, 
there is an element of truth to the asser-
tion. Be that as it may, the fact remains 
that few receivers in this class are so much 
better than others that the results are suf-
ficiently obvious as to influence the po-
tential purchaser. 
Perhaps a purchaser is influenced prin-

cipally by advertising claims, but it is safe 
to say that he is also influenced by the fea-
tures of the set he can readily understand 
and which are apparent even to the casual 
observer . . . features such as, appearance, 
ease of handling, clearness of dial markings, 
comprehensible waveband indicators and 
readings, etc. If this be so—and we have 
the conviction that it is—more study should 
be given to exterior design and to the prac-
ticability of adding auxiliaries. Because im-

proved appearance, and the inclusion of 
gadgets that add to the convenience of 
operation, should increase the salability of 
a table-type receiver, they should also do 
the same for receivers in all price classes. 
Consider appearance: Table-type cabinets 

are as stereotyped as the circuits of the 
chassis they house. The opinion seems to be 
that it is preferable to have cabinets similar 
to, rather than different from, the cabinets 
of other manufacturers, whereas public 
psychOlogy suggests that the average man 
would prefer to see a bit of variety. His 
house or his apartment may be similar to 
others architecturaly, but the furnishings he 
selects are not copies of the furnishings in 
his neighbor's home. He exercises a power 
of choice, and he is apt to resent any re-
• straint of this power. 
We still believe that a radio cabinet should 

be functional in design. No serious effort 
has been made to develop a design express-
ing the actual character of a radio receiver. 
Yet a departure from standard cabinet con-
struction might well capture the appeal of 
the public. 
Dial design appears to be another prob-

lem. The dial should be either emphasized 
or subdued. To attempt to strike a happy 
medium between the two is to lose an ef-
fectiveness in exterior appearance. At least 
one manufacturer has realized that the two 
principal functions of a dial are, efficient 
operation and readability. As a result the 
dial has been designed to meet these re-
quirements and, as it is necessarily large, it 
has been permitted to dominate the cabinet 
design. This comes nearer to expressing the 
function of a radio receiver than anything 
we have yet seen. It is a step in the right 
direction. 
The loudspeaker or the auxiliary con-

trols of a receiver, also hold interesting de-
sign possibilities. Were they to dominate 
the cabinet, rather than be subdued by it, 
a new note in exterior appearance could be 
created. 
No manufacturer is helping his sales by 

sacrificing operating convenience. Let's see 
more emphasis placed on functional prop-
erties. If this is done, enhanced exterior 
appearance will develop as a natural thing. 
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CLAROSTAT'S 
Manufacturing Facilities 

The Building illustrated above houses one of 
America's most modern and completely equipped 
plants exclusively devoted to the design and produc-
tion of fixed and variable resistors and similar cur-
rent control devices. 

Many thousands of dollars have been invested in new 
mass production testing instruments. These carefully 
check every Clarostat Product prior to shipment. 

The finest and most modern machinery ever designed 
produces Clarostats. Experienced engineers continually 
endeavor to improve the design and efficiency of Claro-
stats. Carefully trained technicians fill the mass of 
orders that have consistently come in from the leading 
Radio Receiver, Electrical Device and Industrial Con-
trol Equipment manufacturers. 

Clarostat offers you complete engineering coopera-
tion. Technical data and samples are sent on request. 

We solicit inquiries on mass production or special resistor prob-
lems, for radio, sound, communication or industrial application. 

CLAROSTAT MFG. CO., Inc. 
287 North 6th Street  Brooklyn, N. Y. 
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Tb Communication and Broadcast 

Engineering 

The monthly journal for engineers and 
executives in the fields of telephony, 
telegraphy, radio broadcasting and 
communication, aeronautical, police 
and marine radio, signalling, etc. 

Recent Numbers of Communication and Broadcast Engineering 
have carried the following articles: 

N. B. C.'s Studio System  by T. H. Phelan 

High Fidelity Remote Pickup Equipment  by John P. Taylor 

Maintaining and Measuring the Frequency of Transmitters  by V. J. Andrew, Ph.D. 

Coupling the Broadcast Antenna to the Transmission Line  by Paul Rosekrans 

An Efficient Remote Amplifier    by J. C. Bailey 

Accounting System for Broadcast Engineers   by R. C. Powell 

WOR's Directive Antenna   by J. F. Morrison 

Design of Pads   by L. W. Barnett 

Ultra High Frequency Police Radio   by Paul F. Godley 

Concentric Transmission Line at KDYL   by John M. Baldwin 

High Fidelity Broadcasting  by John J. Long, Jr. 

Commercial Radio Trends  by Haraden Pratt 

Continuous Aural Frequency Monitoring  by Robert C. Moody 

Temporary Vertical Radiator Construction  by George Brown 

Departments in each number cover New Products and 
Equipment, Federal C. C. Activities and Reports, "Tele-

communication," Maps of Communication and Broad-
cast Systems, etc. 

BRYAN DAVIS PUBLISHING CO., 19 East 47th Street, New York, N. Y. 

Li Enclosed find 25c. to cover mailing costs of one sample copy of 
"Communication and Broadcast Engineering." 

) $3.00 for 1 yr.  
Li Enclosed find  subscription. $5.00 for 2 yrs. ) 

Name (Please Print)   

Address   

Town and State   I  (Foreign and Canada $4.00) 
Name of Company    

Title or Occupation   

Subscription Rate 

$3.00 Yearly 
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A Sound Choice! 
Sound engineers agree that P. A. installations employing 
Racon's newest high-fidelity electro-dynamic speakers, in 
conjunction with the Racon scientifically designed Turret 
Projector, afford greater sound efficiency and better 
"ear-results" than can be otherwise obtained. 

Nearly every P. A. installation is a custom or specification 
job.  Racon has solved your hardest problem, that of 
sound distribution—"no dead spots," "no echo," "no 
frequency voids." There is a properly designed Racon 
sound projector for practically every individual acoustical 
condition with which you may have to contend. Short 
or long "throws"—directional—non-directional—and uni-
directional horns are available—together with efficient, 
properly matched Racon Electro-Dynamic Speaker Units. 

A new, free catalogue illustrates and describes all types. 

I. The BULLET SPEAKER, a new compact sound projector for local area service, 
consists of an all-steel bullet, acoustically padded and having proper release 
for wide response. The driving unit is mounted on a front flange that permits 
quick inspection and simple connection. Can be mounted in any position by 
means of mounting flange holes and mounting hook. Cone opening protected 
by durable screening and gauze. Suitable for indoor or outdoor use consistent 
with life of driving unit under these conditions. 

2. The TURRET PROJECTOR consists of the new RACON high fidelity speaker 
rigidly mounted on the "mechano-acoustic" impedance matching throat element 
and housed in an all steel, acoustically damped bullet back.  They may be 
mounted or hung in nearly any position. 

3. RADIAL HORNS are accurately designed to project sound with even intensits 
throughout the complete 360 degree radius.  Ideal for use on trucks, tower 
equipment, amusement parks, and auditoriums.  There are no "dead spots-

where Radial Horns are used. 

•  Write Dept. R-9 today for catalog 
containing complete details.  • 

R.4 CON electro-dynamic units and horns are manufactured 

1. 
BULLET 
SPEAKER 

2. 
Weatherproof 
TURRET 
PROJECTOR 

3. 
Stormproof 
3600 

RADIAL 
HORN 

under 14 exclusive R.-1 CON patents. 

KAVAN ELEVTIV   52 EAST 19th ST., NEW YORK CITY 
Factories: London, England — Toronto, Canada 
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CALLING ALL CARS • 

Police radio, the longest arm of the law, swiftly 

dispatches our sentries of safety to the scene 

of peril. That such a little thing like radio in-

sulation should fail in this emergency would 

be unthinkable. To the security of fellow men, 

SYNTHANE laminated bakelite adds a relia-

bility for which no price is too great. Yet this 

same reliability—indispensable "in a pinch" 

—is yours at no premium in SYNTHANE. 

SYNT H ANE  LA MINATED  BAKELITE 

SHEETS  • RODS  • TUBES 

FABRIC ATED  PARTS 

Send for Sample Book 

1 

YN-illitANEJ 
CORPORATION S O OAKS • PENNA 
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Cathode-Circuit Degeneration 

By W. D. SHEPARD 

• Relating to the realization of a rising 
high-frequency response in audio cir-
cuits by the control of the cathode 
resistor bypass capacity. Formulas are 

provided. 

AMONG THE REQUIREMENTS of a good audio amplifier, as 
generally set forth, is the condition that the response 
over a certain range of frequency shall be uniform, or 
as commonly stated, that the frequency characteristic 
shall be flat.  For many applications this is ideal, but 
conditions exist where it is desirable to modify the char-
acteristic in various ways.  As an example of this in-
tentional departure from uniform response, we have the 
tone control, by means of which reproduction may be 
made as unnatural as the tastes of the listener may dic-
tate. In many cases, however, a departure from linearity 
is introduced for the purpose of compensating for de-
ficiencies in speakers, lines, or other apparatus, or to 
minimize the effects of poor acoustics in an auditorium. 
For such purposes, a variety of filters and networks 
have been used.  Most of these have been given a fair 
amount of attention by various publications, but the con-
trol of bypass capacity across the cathode-biasing re-
sistor, frequently used to obtain a rising high-frequency 
response, is usually overlooked. 

THE BYPASS CONDENSER 

It is generally assumed that all resistances in the 
cathode circuit should be well bypassed in order to avoid 

SEPTEMBER, 1935 

losses due to degenerative feedback.  Because of the 
usual low resistance employed for biasing purposes, it is 
necessary to use either a very large condenser or a re-
sistance-capacity filter.  We commonly meet with the 
statement that the use of too small a bypass condenser 
results in an undesirable loss of low-frequency response. 
As a matter of fact, the form of rising characteristic 
obtainable by this method finds considerable practical 
application, and lends itself quite readily to predetermina-
tion. 

DERIVATION OF FORMULAS 

In order to make clear the nature and pcssibilities of 
such circuits, it is desirable to outline the derivation of 
formulas suitable for purposes of design.  Considering 
the quantities designated in Fig. 1, we may write the 
following three equations, all quantities in which are 
vectorial. 

E=Eir + E k 

EL =  A E1 21./  R p  ZL Zk) 

E k =  g Eg Za/( R, Z. Zk) 

(1) 

(2) 

(3) 

Fig. I. Functional circuit. 
Fig. 2. Circuit with resistor added in series with bypass condenser. 
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Cuives derived from the application of equation (9). 

Combining these, we obtain 
EL = AZLE(' — isZkAR, + ZL + Zk (1 ± µ) j  +  + Zk) 
The amplification, a, is then 

a = EL/E 
=  Zli[ Rp  ZL  Zig (1 + A) I  (4) 

If, now, Zk consists of a parallel resistance and capacity. 
at the higher frequencies Zk =  0, and the amplification 
becomes 

= AtZL/ (12p  ZL) 

At low frequencies the bypass is ineffective, and 
Zk =  R k.  The ratio of high- to low-frequency amplifica-
tion is therefore 
ao/a = [14 + RL  Rk(1 +AO +iX,]/(12, -1- R1. + jXL)  (5) 

In the case of a resistance-coupled amplifier. this re-
duces to 

ao/a = 1 + [Rk(1 + A)/(R,' + ROI  (6) 
which approximates any case in which the load is princi-
pally resistive.  It will be noted that certain factors. 
such as inter-electrode capacities, have been neglected, 
as the slight increase in accuracy hardly justifies the re-
sulting complicati(m in formulae. 

EQUALIZATION 

The correction or equalization obtainable may be 
written in db as follows: 

db = 20 logkoao/a  (7) 
For the sake of ease in design, a set of curves may be 

plotted showing the variation of this quantity with fre-
quency and circuit constants. For this purpose we write 
equation (4) in slightly different form, using the case 
of resistance coupling for simplicity. 

a = thRL/[R„ + R. + R'k (1 + Ak) + j X 'k (1 + 

where the equivalent series resistance and reactance of 
the parallel cathode resistor and condenser are 

Writing 

and 

R 'k =  Rk Xk2/( Rk2 X i') 

X 'k =  X k Rk2/( Rk2 X kt) 

X k =  1/2Wi Ck 

in  = Xk/Rk = 1/221CkRL 
we obtain as an expression for loss 

1 + m2(1 + k) 
db = 10 logo.   (8) 

1 + 
Graphs plotted by the substitution of various values 

for m and k in the formula indicate that certain definite 
values hold for frequency and amplification, dependent 
on circuit constants that are not easily changed.  In 
order to afford additional control in design, a resistor is 
occasionally added in series with the bypass condenser, 
as shown in Fig. 2. The derivation for this case is en-
tirely similar to that given above. Using n = rk/Rk for 
the ratio of this series resistor to the biasing resistor, the 
following expression may be derived. 

fin (n +1) + m2] + k (n2 + In') }2 + 
db=10 log,,   

(9) [n (n + 1) + m12 + m2 
The accompanying curves result from the application 

of this formula.  This method of calculation may be 
applied to a number of similar circuits. In general, the 
results obtained will hold quite closely for resistive cir-
cuits, and as a first approximation for some circuits in-
volving transformers. 

TWO NEW SPEEDCRAFT 
STRIPPER MODELS 

THE WIRE STRIPPER CO., E. Cleveland. 
Ohio, specialists in insulated wire strip-
ping machines, have just placed on the 
market two new models of their entirely 
redesigned Speedcraft Strippers. Both 
are of the rotary knife type action, but 
one is a semi-automatic machine with 
electric operation instead of the usual 
foot-pedal operation. 

Several years 
investigation of 
problems under 
ditions resulted 
these machines, 
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of intensive study and 
all kinds of operating 
actual production con-
in the new design of 
the many new features 

of which have increased their efficiency 
and have reduced the time required for 
servicing the knives, etc. These ma-
chines are said to represent the great-
est improvements in insulated wire strip-
pers since the motor-driven wire strip-
per was introduced. 
Some of the features of these new ma-

chines are as follows: A new operating 
head with non-breaking coil springs and 
properly-designed long-wear bearings 
for knife levers. Knives can be hand-
honed without removing from the head. 
A new knife setting has been per-

fected.  Quick change guide bushings 
that guide the wire on center can be 
locked in place with a simple twist. 
A hinged cover that has just one 

thumbscrew makes the operating head 
,nstantly accessible. Also, no chips fall 
into the mechanism; they all fall clear 
of it. 

On the semi-automatic model (the one 
illustrated) there is still easier opera-
tion, less fatigue, greater speed and 
larger production. 

A new bulletin has been issued de-
scribing these and the other types of 
wire strippers which the company manu-
factures. It will be sent free on request. 

• 

RADIO BOOSTER CLUB 
At a regular meeting of the Radio 

Booster  Club,  Southern  California 
Branch No. 1, on August 5th, the fol-
lowing officers were elected: 
President, J. T. Hill; Vice-President, 

J. J. Perlmuth; Secretary-Treasurer, 
Harry A. Lasure; Directors, Carl Stone 
and Don Wallace. 
The Radio Booster Club is composed 

of Radio Manufacturers Agents and 
other executives engaged in the distri-
bution of parts, sets, and accessories, 
with the object of close co-operation 
among its members, and between manu-
facturers. wholesalers and dealers for the 
general betterment of the radio industry. 

The address of the Secretary, Mr. H. 
A. Lasure, is 1406 South Grand Ave., 
Los Angeles, Calif. 
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Operation of the 6L7 

as a Mixer Tube 

.111E 6L7 is A 6.3-volt metal-shell tube 
intended for use as a mixer (first de-
tector) in superheterodyne receivers, al-
though its characteristics enable it to 
perform other functions. It is the pur-
pose of this article to discuss operation 
of the 6L7 as a mixer, the discussion 
being based on data collected in the 
RCA Radiotron Laboratories. 
The pentagrid-converter tube now in 

general use is a good  frequency-
converting device at medium radio fre-
quencies. When a tube of this type is 
operated at frequencies higher than 15 
or 20 megacycles, however, its conver-
sion conductance is substantially less 
than that in the standard broadcast 
band, even though the oscillator voltage 
is maintained at a satisfactory value 
throughout the frequency range of the 
receiver. The cause of this decreasing 
conversion conductance with increasing 
frequency has been traced to an undesir-

(H) HEATER 

(K) CA THOOE 

(GI) CONTROL GRID 
(SIGNAL GRID) 

(02) SCREEN 

able effect produced by space-charge 
coupling between oscillator and signal 
grids. This phenomenon is inherent in 
the operation of this type of tube and 
is serious when the ratio of signal fre-
quency to intermediate frequency is very 
large. 

PENTAGRID-CONVERTER SHORTCOMINGS 

Variations in potential of the oscil-
lator grid of a pentagrid converter 
modulate the electron stream from the 
cathode.  These cause corresponding 
variations in the space charge surround-
ing the signal grid. If the intermediate 
frequency is low compared to the signal 
frequency, so that the impedance of the 
signal circuit is appreciable at oscillator 

SEPTEMBER,  1935 

FIG. 2 

02.04 

PLATE 

NEATER 

SHILL 

BOTTOM VIEW OF  BASE  

Connections of 6L7 as a mixer. 

frequency, this varying space charge 
will cause a voltage of oscillator fre-
quency to be developed across the signal 
circuit. This generated voltage will be 
180° out of phase with the oscillator-
grid voltage when the oscillator fre-

(P) PLATE 

(GS) SUPPRESSOR 

(04) SCREEN 

(G3) CONTROL GRID 
(OSCILLATOR GRID) 

FIG. I 

Relative posi-
tion  of  elec-
trodes  oi the 
6L7 tube. 

quency is higher than that of the signal 
circuit; it will be in phase with the 
oscillator-grid voltage when the oscil-
lator frequency is lower than that of the 
signal circuit.  Since the oscillator is 
usually adjusted for the higher-fre-

Functional  curves  of 
6L7. 

FIG. 3 

TO I LI 

-F TUBE 

CAP • IS GI 
GS 

HEATER 

queue) setting in order to obtain a rea-
sonably high tuning ratio, the combined 
effect of the oscillator-frequency volt-
ages on the two grids is to reduce the 
conversion conductance of the tube. This 
effect increases with frequency because 
of: (1) the increasing ratio of signal 
frequency to intermediate frequency, and 
(2) the increasing value of L/C as the 
receiver is tuned toward the high-fre-
quency end of a band.  The use of a 
separate oscillator tube coupled to the 
normal oscillator grid does not reduce 
this space-charge variation phenomenon, 
because, as previously pointed out, this 
effect is inherent in the operation of 
pentagrid converter tubes. 

SECOND DISADVANTAGE 

A second disadvantage of operating a 
pentagrid converter tube at high radio 
frequencies is the shift in oscillator fre-
quency which occurs when the signal-
grid bias is varied.  This frequency 
shift is due to a trans-conductance he-

2 SrK, CuRvE(o)  - 

CURvE (R)  = 

- OSCILLATOR VOLTAGE = E0 
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given signal strength, then sm, must be 
varied by the oscillator in such a man-
ner that smo is a maximum.  The ideal 
relation between sm, and Er0 for maxi-
mum smo is shown by curve (a) of Fig. 
3; for this case, 

2 sm, (max.) 
smo =   

If the relation between sm, and Eco is 
linear, as shown by curve (b), then. 

sm, (max.) 
Smo = 

2 
The conversion conductance (sr) of a 

mixer tube is defined as 
I (i-f) 

se =   
Es 

so that Eq. (1) becomes 
smo 

so = 
2 

For curves (a) and (b) of Fig. 3, 
then, s. is as follows: 
Curve (a) 

Curve (b) 

s,,,, (max.) 
so =   

Sr = 

sm, (max.) 

4 

CHARACTERISTICS OF 6L7 

The table of characteristics (Table I) 
recommends for a given plate voltage of 
250 volts two screen voltages, 100 and 
150 volts.  Although the space-charge 
phenomenon discussed previously is very 
small in the 6L7, it has been found that 
electrons repelled by the oscillator grid 
during its negative voltage excursions 
enter the vicinity of the signal grid and 
cause a current to flow in that circuit. 
At high radio frequencies, where this 
effect is appreciable, the signal-grid bias 
must be increased to —6 volts to pre-
vent the flow of this current. The screen 
voltage may be raised to 150 volts in 
order to compensate for the consequent 
decrease in conversion conductance. For 
all-wave receivers, it is preferable to 
maintain the screen voltage at 150 volts 
and the minimum signal-grid bias at —6 
volts in all bands. 
Fig. 4 shows the relation between 

plate current Io and Ec, for the two 
recommended values of screen voltage. 
Grid No. 1 is seen to have a remote-
cut-off characteristic so that it may 
readily be controlled by the avc system. 
Fig. 5 shows the relation between con-
version conductance (so) and Eci for 
the same two values of screen voltage. 
These curves show how the gain of the 
converter stage varies with avc volt-
age.  The variation of sm, with Be, is 
depicted in Fig. 6. The actual variation 
of sr with Eco for different oscillator 
voltages is shown in Figs. 7 and 8; these 
families of curves are probably the most 
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TABLE I 

Heater Voltage (a-c or d-c)   
Heater Current   
Plate Voltage   
Screen Voltage (Grids No. 2 and No. 4) • • 
Signal-Grid Voltage (Grid No. 1)   
Oscillator-Grid Voltage (Grid No. 3)   
Peak Oscillator Voltage (Min.)   
Plate Current   
Screen Current (Grids No. 2 and No. 4)   
Conversion Conductance   
Signal-Grid Voltage for Conversion Con-
ductance of 5 Micromhos   
Plate Resistance   
Maximum d-c Resistance in G. Circuit   
Direct 1nterelectrode Capacitances 

(Approx.) :* 
Grid No. 1 to Plate   
Grid No. 1 to Grid. No. 3   
Grid No. 1 to All Other Electrodes   
Grid No. 3 to Plate   
Grid No. 3 to All Other Electrodes   
Plate to All Other Electrodes   

ioo 
—3 
—10 
12 
2.4 
6.2 
350 

6.3  Volts 
0.3  Ampere 
250 max. Volts 
150 max. Volts 
—6 min. Volts 
—15  Volts 
18  Volts 
3.3  Ma 
8.3  Ma 
350  Micromhos 

—30  —45 
Greater than 1 

50000  50000 

Volts 
Megohm 
)1inis 

0.0005 max. mmfd 
0.12  mmfd 
8.5  mmfd 
0.25  mmfd 
11.5  mmfd 
12.5  mmfd 

• Shell connected to cathode. 

interesting from an application stand-
point. 
Considering only the solid-line curves 

for the moment, it is seen that the opti-
mum value of sr increases rapidly with 
small oscillator voltages and slowly for 
larger voltages.  It is also well to note 
that the highest values of sr are ob-
tained when the oscillator voltage is 
much higher than the bias; of course. 
current then flows in the Go circuit of 
the 6L7.  Because of the shape of the 
high oscillator-voltage curves in the re-
gion of Era= 0 comparatively constant 
gain may be expected within this region 
from the converter stage for varying 
oscillator voltages.  Practically. this 
means that, for nearly constant bias on 
the oscillator grid, the conversion gain 
will remaimbubstantially constant as the 
oscillator ft equency is varied over a 
given tunipg band. The minimum oscil-
lator  voltage in any  tuning band. 

therefore, should be large enough to 
give nearly maximum &. 
COUPLING CIRCUITS 
The foregoing analysis is based on 

the assumption that the oscillator volt-
age is obtained independent of Ec.o. 
Although this condition may be realized 
with some sircuits, it is more practical 
to use either of the coupling circuits 
shown in Figs. 9 and 10. In the circuit 
of Fig. 9, Go of the 6L7 connects to 
ground through a 50000-ohm resistor; 
it also connects to the grid of the oscil-
lator tube through the blocking con-
denser C. The voltage developed across 
the grid leak of the oscillator tube, there-
fore, appears across R and modulates 
the electron stream to produce the i-f 
component of plate current.  If the 
oscillator voltage app d to Go is high, 
rectification takes pia  in the Go cir-
cuit, just as in a diode, and a rectified 

(Continued on page 16) 

I-F  TRANS. 

FIG. 9 
(350  OHMS FOR EC1 =  3 

Rb= 
500 OHMS FOR EC! = - 6 

R = 50000 OHMS (MAX.) 

C =100 1.1,1-L f 

Coupling circuit for 6L7 in which the total bias on Gs is a function of the oscillator voltage. 
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The Cathode-Ray 
Oscillograph 
PART II (Continued from June issue) 

By WILLIAM F. DIEHL 
Engineering Department RCA MANUFACTURING CO., Inc. 

MODULATION ANALYSIS 

THE CATHODE-RA Y OSCillOgraph is in-
valuable for analyzing the waveform of 
a modulated radio-frequency transmitter. 
Fig. 27 illustrates one method of meas-
uring percent modulation. In this case 
the modulated r-f output of the trans-
mitter is applied to the vertical plates 
of the cathode-ray oscillograph either 
directly or through the amplifier, de-

Emu.  

Fig. 29.  A 60,000-cycle car-
rier modulated at 400 cycles, 

25% modulation. 

Fig. 34.  Showing 25% 
modulation. 

Page 14 

pending on the frequency range. In 
using this method neither the timing 
axis oscillator nor the horizontal am-
plifier are required, the instrument func-
tioning as illustrated in Fig. 12-B 
(Part 1). 
A second method of measuring per-

cent modulation is illustrated in Fig. 28. 
In this method the modulated r-f is ap-
plied to the vertical plates of the oscil-
lograph either directly or through the 
amplifier (depending on the frequency 
range) and the timing axis oscillator is 
set to a frequency corresponding to the 
modulation frequency, or a sub-multiple 
thereof. The number of complete cycles 
appearing on the screen will then be 

Fig. 27.  No  timing  axis  supply.  Percent 
E Max. — E Car. 

X 100. modulation 
E Car. 

• 

Fig. 30.  A 60,000-cycle car-
rier modulated at 400 cycles, 

75%, modulation. 

Fig. 35.  Showing 50% 
modulation. 

Fig. 28.  R-F modulated at 1000 cycles. 
Timing axis supply: 500-cycle saw-tooth. 
Percent modulation -= 

E Max. — E Min. 

E Max. --1- E Min. 
X 10 0. 

equal to the modulation frequency di-
vided by the frequency of the timing 
axis oscillator. Figs. 29, 24 (Part 1), 

Fig. 33.  Modulating signal as timing axis 
supply.  Percent modulation 

E Max. — E Min. 

  X 100. 
E Max.  E Min. 

30 and 31 illustrate 25-, 50-, 75- and 
100-percent  modulation,  respectively. 
Fig. 32 illustrates over-modulation. 
A third method of measuring percent 

modulation is illustrated in Fig. 33. In 

s 

Fig. 31.  A 60,000-cycle car-
rier modulated at 400 cycles 

100% modulation. 

c•• ••In! ..) 

Fig. 32.  Modulated carrier 
showing over-modulation. 

Fig. 36.  Showing 100% 
modulation. 

RADIO ENGINEERING 



Fig. 37.  Showing over-  Fig. 39.  Carrier only.  Zero 
modulation.  modulation. 

Fig. 42.  Showing 75% 
modulation. 

Fig. 46.  Modulated trapezoid 
showing extreme phase distor-

tion. 

4VM 

Fig. 50.  Tone-modulated. 
Inadequate r-f excitation to 

modulated stage. 

.1VW 

Fig. 54.  Output of "square-
wave" alternator with funda-
mental  and  fifth  harmonic 

present. 

• 

Fig. 43.  Showing over-
modulation. 

Fig. 47.  Overmodulation with 
a-f distortion on positive peaks 

due to overloading. 

•  V  •  • 

amp 4/. =/• 1///• MA•••// /8/•••ii/ Milit ft 

•  •  •  ft • 

Fig. 51.  Modulated tone out-
out of facsimile equipment. 

Fig. 40.  Showing 25% 
modulation. 

Fig. 44.  Showing 100% 
modulation. 

Fig. 48.  Tone-modulated. 
Overmodulation but with re-
serve a-f to maintain good 
waveform on positive peaks. 

fV1 

Fig. 52.  Output  of small 
"square-wave" alternator. 

Fig. 55.  Output of "square-  Fig. 56.  Output of "square. 
wave" alternator with fifth and  wave"  alternator;  practically 
higher  harmonics  removed;  all harmonics filtered out, bay. 
fundamental and third present.  ing fundamental only. 

Fig. 41.  Showing 50% 
modulation. 

gol• 

.1•11 1ml  1=1  • 

•to 

Fig. 45.  Tone-modulated. 
Overmoculated due to over-
loading end insufficient r-f grid 

excitation. 

<XX 

Fig. 49.  Tone-modulated. 
Tank  ci-cuit  of  modulated 
stage der-tined from resonance, 
showing phase distortion. 

ainV 

Fig. 53.  Output of small 
"square-wave" alternator; third 

harmonic removed. 

Fig. 57.  Composite wave of 
60-cycle pickup and commut-

ator ripple. 



this case the modulated r-i is applied to 
the vertical input, while the modulation 
frequency is applied to the horizontal 
input either directly or through an am-
plifier, depending on the sensitivity re-
quired. Since the modulation frequency 
may be obtained, from the output of any 
stage of the modulator, the gain control 
on the horizontal amplifier may be used 
effectively to adjust the horizontal width 
of the image. Figs. 34, 35, 23 (Part 1) 
and 36 illustrate 25-, 50-, 75- and 100-
percent modulation, respectively. Fig. 37 
illustrates over-modulation. 
A fourth method of measuring per-

cent modulation is illustrated in Fig. 
38. In this case the modulated r-f is 
applied to both the vertical and the hori-
zontal deflecting plates, but by means 
of a phase-splitting circuit, the hori-
zontal input is arranged to be 90 degrees 
out of phase with the vertical input. 
Fig. 39 illustrates the carrier only (zero 
modulation), while Figs. 40. 41, 42 and 
43 illustrate 25-, 50-, 75- and 100-per-
cent modulation, respectively. Fig. 44 
illustrates over-modulation. 
The cathode-ray oscillograph may 

also be used in conjunction with a radio 
receiver to determine the modulation 
characteristics and to check the percent 
modulation of a distant transmitter. 
For this application, a high-fidelity 

receiver is employed and a separate 
shielded stage of i-f incorporated which 
feeds the vertical plates of the oscillo-

THE 6L7 AS A MIXER TUBE 
(Continued from page 13) 

current will flow through R; the d-c 
component of this current produces a 
d-c voltage across R which contributes 
to the fixed bias developed by RI,. Thus, 
the total bias on G. is a function of the 
oscillator voltage. 
In the circuit of Fig. 10, the d-c 

and a-c components of the voltage• de-
veloped across R by the oscillator tube 
are applied to G.; the d-c component of 

A.V.C. 

FI G. 10 

A 6L7 coupling circuit in which the total bias on 63 is augmented by the a-c component 
of the oscillator voltage. 

Fig. 38. When very near to 100% modu-
lation, the inner circle, while extremely 
minute, will be open in the center. At 
exactly 100% modulation, the inner circle 
will simply be a spot which will increase 

in intensity with overmodulation. 

graph directly. This separate stage of 
i-f is connected in the receiver as a 
branch circuit ahead of the second de-
tector so that the characteristics of the 
receiver are unaltered. This separate 
i-f stage is required in order to in-
crease the i-f amplifier output to a value 
sufficient to give a full-scale vertical de-
flection on the screen of the oscillo-

graph. In most cases the modulated en-
velope can be viewed by properly adjust-
ing the timing axis oscillator. However, 
since the modulation frequency is vary-
ing during the program, more accurate 
results can sometimes be instantaneously 
observed by disconnecting the timing 
axis oscillator and applying the audio 
output of the receiver to the horizontal 
input—using the Trapezoid Figure. A 
receiver equipped with cathode-ray os-
cillograph, as described, should prove 
of great service to station owners, man-
agers and chief engineers, where it is 
desirable to monitor the transmitter 
from their home or other remote point 
and at the same time compare the char-
acteristics of their own transmitter with 
the characteristics of transmitters on the 
same or other carrier frequencies. 

DISTORTION* 

Various forms of distortion are illus-
trated in Figs. 45, 46, 47, 48, 49 and 50. 
Fig. 51 illustrates the modulated tone 

output of a facsimile equipment, while 
Figs. 52 to 56, inclusive, illustrate the 
waveform of a square-wave alternator, 
the output of which has been filtered to 
remove certain harmonics. 
Fig. 57 shows a composite wave: i. e., 

60-cycle pickup, superimposed on com-
mutator ripple. 

Reference.  Waller OST March, 1934.  Figs. 
45 to 50 inclusive. 

(To be continued) 

this voltage plus the fixed voltage across 
Rh equals the total bias on G..  If the 
peak value of the a-c component of the 
oscillator voltage is greater than this 
total bias, rectification will occur in the 
G. circuit of the 6L7; the total bias 
Ec3 will thus be augmented. For these 
considerations, it is clear that, once the 
voltage drop across RI, is fixed, the 
variation of so with Ec0 depends on the 
type of coupling circuit and the char-
acteristics of the oscillator used.  The 

I -F TRANS. 

OSCILLATOR 
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. .e50 OHMS FOR ECI. - 3  1 
Rb 

500 01-RAS FOR Eci = -6 

R= 50000 OHMS  (MAO.)  !  -  

dotted curves of Figs. 7 and 8 show 
the variation of so with total grid bias 
for two typical circuits of the type 
shown in Figs. 9 and 10. The flat por-
tion of each curve is of greatest im-
portance to the set designer, since it 
determines the minimum oscillator volt-
age required for nearly maximum con-
version conductance.  The minimum 
oscillator voltage in each waveband in 
the receiver should be great enough to 
secure  nearly  maximum  conversion 
conductance; any further increase in 
oscillator voltage, such as may be 
obtained when tuning from the low-
to thc high-frequency end of any band, 
will not materially change the gain of 
the converter stage. 
Consideration should be given to the 

G. input capacitance which shunts the 
tuned circuit of the oscillator through 
the oscillator-grid condenser. The oscil-
lator coils and padding circuit should be 
so designed that the desired tuning 
range can be covered with this capaci-
tance in the circuit. The use of but part 
of the voltage developed across the oscil-
lator coil, the connection of G. to the 
plate instead of to the grid of the oscil-
lator, or the use of the circuit of Fig. 9 
with a smaller value of C, will lower 
the effects of this capacitance. 

RADIO ENGINEERING 



Foreign Radio Markets 
BY ANDREW W. CRUSE 

Chief, Electrical Division,  U. S. DEPARTMENT OF COMMERCE 

AUSTRIA 
NEGOTIATIONS  AMONG  Austrian radio 
manufacturers are reported to have 
made  considerable  progress  recently 
toward the establishment of a radio car-
tel in Austria. It is believed that the 
cartel may become effective by Au-
gust 15. 
It is proposed to confine production to 

certain types of apparatus and equip-
ment, thus reducing production costs. 
No price increases are expected as a 
result of the new cartel, which will 
endeavor to stop price cutting and to fix 
production contingents for individual 
plants. A special endeavor of the new 
cartel will be the promotion of radio 
exports, which, although increasing in 
quantity, have declined relatively from 
30% of total sales three years ago to 
10% of total sales this year. (Gard-
ner Richardson. Commercial .-Ittache. 
l'ienna.) 

BRAZIL (BAHIA) 

The development of the radio market 
in Bahia has been progressing during 
the past two and one-half years. 
The people of Bahia are naturally 

fond of music. Up to a few years ago 
one was certain to find phonographs in 
the most surprising places. such as 
small, dark rooms where the negroes or 
poorer natives lived: today radios are 
as frequently found in the same places. 
There is very little information available 
regarding the development of the radio 
market in Bahia, but it is understood 
that the first radio imported was an 
American battery set in 1924. From 
1924 to 1928 there were practically no 
radios imported into Bahia. and it was 
not until 1930 that any measurable in-
terest was shown in radio. The first 
broadcasting station was founded in 
1925, the second in 1930. and the third 
in 1934. All of these stations use me-
dium waves. 
According to the local laws, all radio 

sets should be registered. On June 30, 
1935, the Telegraph and Post Office de-
partment had registered only 1,086. It 
is estimated, however, that there are be-
tween 3,500 and 4,500 sets in Bahia. 
The market for radios has been very 

good during the past two years in Bahia. 
especially when it is considered that 
over 80 percent of the people are of the 
black race and can buy only the bare 
necessities of life. It is true that the 
high rate of exchange has hindered the 
importati,,•1-  during  the  past  few 
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months. but the retailers state that the 
market is still good and they are looking 
forward to increased sales. There seems 
to be an increased demand for all-wave 
table models of 7 to 9 tubes. 
Most of the radios are sold on time, 

with down payments ranging from 10 to 
30 percent with the rest payable in 
monthly installments of from 10 to 18 
months. Most dealers do not charge in-
terest for the first 10 months. but for 
longer periods a charge of 6 percent is 
made.  ( l'ice  Consul  Lee  II'orley. 
Bahia.) 

CANADA 
Radio manufacturers' sales to dealers 

in June registered an increase of nearly 
500 units over the previous month and 
list value of sales increased WA percent. 
This is entirely accounted for by im-
proved movement of battery sets, par-
ticularly dual-wave units, sales of which 
increased by more than 500 units. The 
sale of alternating-current models was 
smaller than in the previous month. De-
mand  for automobile  sets also fell 

Projected production in the industry 
for the third quarter is placed at 70,203 
units, a consi(ferably higher manufactur-
ing rate than set for June. Output of 
a-c chassis will be chiefly dual-wave and 
all-wave models, each in excess of 22.-
000 units. Only 4,554 standard band sets 
are forecast. 
Demand for all-wave battery sets has 

been relatively light recently. but it is 
significant that in the third quarter pro-
duction schedule manufacture of nearly 
5.000 of these units is projected. It is 
also significant that jobbers' inventory 
and projected production of automobile 
sets is only 500 greater than sales re-
ported in June. (Asst. Trade Commis-
sioner .-Ivery F. Peterson. Ottawa.) 

IRISH FREE STATE 
According to official figures there 

were 69,500 licensed receiving sets in 
the Irish Free State on June 30, 1935. 
as compared with 54,000 in October. 
1934, 45,000 in December. 1933, and 
30,000 in December, 1932. 

POLAND 
The annual congress of the "Union 

Internationale de Radio Diffusion" was 
held in Warsaw from June 18 to 29. 
Representatives from 22 European coun-
tries and from European offices of two 
American broadcasting companies par-

ticipated in the conference. 
It was announced at the conference 

that the number of radio listeners had 
increased during the last year to about 
200 millions at the beginning of June, 
as against 180 millions a year previously. 
Among the more important resolu-

tions passed at the conference was one 
inviting national and international radio 
organizations of all countries and conti-
nents to participate in the inter-conti-
nental conference of 1936, to discuss the 
organization of a World Radio Federa-
tion. 
On the initiative of the "Polskie 

Radio." the Union decided to create a 
new series of lectures, which would 
establish contact between leading repre-
sentatives of science, literature and art, 
and the listeners of all broadcast stations 
belonging to the Union. The selection 
of speakers as well as of subject would 
be made with the cooperation of national 
and international academic institutions. 
It was further agreed that a concert 

of students' choirs from all countries 
belonging to the Union would be organ-
ized on October 27. The Union resolved 
to take part in the work of the newly 
organized International Union for Pro-
motion of the Workers' Recreation, the 
Institute for intellectual Cooperation in 
Paris, and the International Film Edu-
cational Institute in Rome. 
The delegates discussed the technical 

development of the Union's laboratory 
and of the Central Bureau for Wave 
Measurement. in Brussels. It was re-
ported that the wave stability of the 
European broadcast stations had consid-
erably improved during the last 10 
years. and that the former fluctuations. 
which in some cases were as high as 
1000 to 3000 cycles, had been reduced 
to one cycle. 
The Congress approved the text of a 

resolution on the Berne-Rome Conven-
tion concerning copyright; to be pre-
sented at the Conference in. Brussels 
in 1936. (Commercial Attache Clayton 
Lane, Warsaw.) 

SWITZERLAND 
Switzerland has six broadcast sta-

tions : Beromunster. Basel Bern. for 
the German part of Switzerland. Sottens 
and Geneva for French Switzerland. and 
Monte Ceneri for Ticino. the Italian 
canton, all under the control of the Fed-
eral Post and Telegraph Department. 
For German Switzerland the three sta-
tions alternate in giving programs and 
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the same is true of Sottens and Geneva 
for French Switzerland. With three 
principal languages, French, German, 
and Italian, one national broadcast sta-
tion would not meet the needs of this 
country, as continuous broadcasting in 
all three languages is required. No com-
mercial broadcasting is permitted in 
Switzerland and no use is made of this 
medium for advertising or political 
propaganda. 
As a result of the severe import re-

strictions established in 1932, Swiss pro-
ducers have been able to fill about one-
half of the demand.  Some domestic 
firms have put on the market a fairly 
satisfactory product. It cannot be said, 
however, that Switzerland really has a 
radio industry of its own, since the man-
ufacturers are still largely dependent on 
foreign parts, notably Philips. Most of 
the cabinets are now made in Switzer-
land. 

Imports of Radios and Parts 

Prior to 1933 radios and parts were 
not classed in customs statistics sepa-
rately from telephones and telegraph 
parts, and therefore the statistics as to 
imports of radios in previous years can 
only be estimated. The figures for im-
ports from the United States, however, 
are considered substantially correct in 
the earlier years, because it is under-
stood that this country did not import 
American telephones and telegraph ap-
paratus. 
Imports have steadily declined since 

1932 under the severe Government re-
strictions and American trade has es-
pecially suffered in this curtailment. In 
the boom year of 1931, when trade was 
unfettered, American radios represented 
one-third of the total value of imports, 
and probably over one-half in the actual 
number of sets, as many small radios 
were imported at that time from the 
United States. In 1932 American trade 
shrank one million francs. The follow-
ing year it dropped again by more than 
two-thirds. In 1934 it had declined to 
about one-tenth of the total trade, and 
during the first six months of the cur-
rent year the value of American radios 
was only 9 percent of the total imports. 

Import Restrictions 

On April 1, 1933, the first restrictive 
measures on radio imports were taken 
by increasing the duty on radios and 
parts from 60 to 200 francs for 100 
kilograms gross weight. Although this 
was an increase of over 300 percent, it 
was not a serious handicap for the sale 
of American radio sets, as a duty of 2 
francs per kilo is only a minor factor in 
the final sale price of American radios. 
which have always been sold for several 
times the American retail price. The 
principle of large sales and small profit 
has not been practiced in the radio busi-
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ness. There have always been too many 
dealers in the field and they have had 
to figure on a large margin of profit on 
each transaction to pay expenses, and 
this system flourishes under monopolis-
tic conditions. 

Further Restrictions 

Notwithstanding the high duty and 
the quota restrictions, it was found that 
at the end of 1933 large numbers of 
small radios were still being imported, 
with resulting severe competition to na-
tive production, and on January 1, 1934. 
a new restrictive measure was imposed 
the effect of which was practically to 
bar further importation of small and 
miniature sets from the United States. 
This new measure provided that, while 
the quotas are still dependent upon 
weight, it was arbitrarily arranged that 
each radio or chassis would be consid-
ered to weigh 12.5 kilograms in other 
words, eight chassis imported by a 
dealer would reduce his contingent by 
100 kilograms.  It did  not  matter 
whether the chassis weighed more or 
less than 12.5 kilograms, only eight units 
could be imported for 100 kilograms of 
quota contingent. In the case of a radio 
with a cabinet, the weight was arbi-
trarily fixed at 16 kilograms, which 
meant that the Swiss dealer could bring 
in six of these units for a contingent 
of 100 kilograms. 
In 1934 Switzerland imported 49,236 

kilograms of radio products from the 
United States. About 25 percent of this 
total was probably tubes and other radio 
parts imported by dealers and Swiss 
manufacturers. After this deduction the 
figures indicate a total of about 37,000 
kilograms for sets, and averaging seven 
sets to each 100 kilograms, the total 
number of American sets imported in 
1934 approximates 2,600. Actual sales 
of American sets in 1934 are estimated 
between 4,000 and 5,000 sets, the dif-
ference representing radio sets imported 
by dealers in previous years. Judging 
by the imports of the first six months 
of 1935, imports for the current year 
will probably not much exceed 2,000 
sets. 

Radio Tubes and Prices 

Radio tubes are also subject to quota 
restrictions, being treated in the same 
way as radio sets and parts. The Fed-
eral Department of Economics, in ap-
portioning the import allotments at the 
beginning of the year, deducts 10 per-
cent from the quota granted to each 
dealer as a reserve to apply to tubes and 
other parts. If the importer does not 
utilize this reserve for the importation 
of tubes and accessories he is allowed to 
use it up at the end of the year for the 
importation of sets and chassis. Im-
porters apparently have had no diffi-
culty in filling their need for tubes, as 

the 10 percent reserve is adequate to 
cover the requirements of sets imported. 
However, it is not possible for a dealer 
to specialize in the sale of tubes because 
of the 10 percent limitation. Conse-
quently, the dealers in radio sets pro-
vide the replacement tubes for their cus-
tomers. The customs duty on tubes and 
accessories is the same as for radio sets. 
The retail prices of tubes vary little 

between the different makes, but as 
American tubes cost less the dealers can 
make a greater margin of profit on the 
American tubes.  Whereas the profit on 
the Philips and Telefunken tubes ranges 
from 33Y2 to 40 percent, the American 
product yields a gain of from 60 to 80 
percent. It is apparent, therefore, that 
dealers prefer to sell American goods 
and are only restrained by quota restric-
tions and threats of litigation.  (Consul 
General .1. C. Frost, Zurich.) 

UNITED KINGDOM 
British Television Notes 

The following report, which has just 
been received from Mr. Henry E. Steb-
bins, Assistant Trade Commissioner, in 
the office of the Commercial Attache in 
London, is to me most interesting. Here 
we have a picture of the stage being set 
for the inauguration of high-definition 
television in England. The atmosphere 
is becoming tense, "The air is still filled 
with rumors," efforts are being made 
to calm the nerves of the radio manufac-
turers and the motion picture interests, 
both of which have been jittery over the 
possible effect on their business ever 
since the publication of the report of 
the Television Committee in January of 
this year. Only the actual presentation 
of the proposed teleyi,lon programs 
from the Alexandra Palace transmitters 
of E. M. I. and Baird will clarify the 
situation and answer the questions now 
being asked regarding the future of tele-
vision for entertainment. I can only 
repeat what I have said before, and that 
is, that, in my opinion, after having seen 
both the Baird and E. M. I. systems in 
operation, I feel that the entire future 
of British television depends entirely 
upon the ability of the British Broad-
casting Corporation to present programs 
which will be enthusiastically received 
by the public. Technically, both the 
transmitting and receiving equipment is 
adequately satisfactory to introduce this 
service at this time, but the unknown 
factors are—program material and pro-
gram presentation. Will the novelty of 
this new aft be sustained after the nov-
elty has worn off? We, in the United 
States, can learn many valuable lessons 
which may later save us many dollars 
by patiently watching this development 
of the British television picture. 
Mr. Stebbins is very well qualified to 

(Continued on page 21) 
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An "A-F Broadcast Chain" 

THE OFFICIAL public-address system of 
the California-Pacific International Ex-
position now open in Balboa Park, San 
Diego, California, is a complete West-
ern Electric System possessing many 
features not heretofore attempted on an 
installation of this scope and size. In 
effect it is the exact counterpart of a 
radio broadcast chain with the exception 
that the releasing stations are audio fre-
quency instead of radio frequency. 

BROADCASTING STUDIOS 

The  system  was  engineered  and 
installed by the C. C. Langevin Com-
pany, of California, and it is oper-
ated tinder their supervision.  It in-
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eludes two broadcating studios, Stu-
dio A and Studio B. especially con-
structed, of the live and dead end type. 
and each having its own speech-input 
equipment, together with a bridged 
monitor amplifier. The output of these 
studios is fed into the main control room 
for distribution either to any of the 
broadcast stations or to either the Na-
tional Broadcasting or Columbia Broad-
casting chains. 
Also installed in the main control 

room is reproducing equipment which 
makes it possible to play records over 
any or all of the various loudspeaker 
audio stations. In addition to this, pro-
gram loops are brought in from many 
points throughout the grounds. At these 
points remote programs are picked up, 
amplified and sent over the loops to the 
main control room, from which place 
they are routed either to the ether or 
over audio channels within the grounds. 

SEVEN -AUDIO" STATIONS 

There are seven audio broadcast sta-
tions which supply both announcements 
and music to practically every square 
yard of the Exposition grounds. Five of 
these stations are wide-range set-ups. 
the speaker banks consisting of horn 
projector: equipped with moving-coil 
units for the higher frequencies and 
dynamic loudspeakers equipped with 
baffles to cover the low-frequency end 
of the audio spectrum. The division of 
frequency between the middle and high 
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range, and the low range, occurs at 800 
cycles. 
The other two audio stations are 

largely intended for use as individual 
public-address stations and originatiw.z 
points. These two stations are locat:,1 
at the Organ Amphitheatre and at the 
Ford Bowl. Permanent remote-control 
equipment is installed for picking up 

programs from the Cafe of the World, 
the Ford Music Bowl and the Patio of 
the Ford Building, as well as the 
Spreckles Amphitheatre. From these lo-
cations programs are regularly picked 
up and broadcast both over the air and 
over the audio chain within the grounds. 

PROGRAM LOOPS 

In addition to these permanent pick-
up points, there are some twelve or four-
teen others from which programs are 
occasionally picked up. Program loops 
and private telephone loops are perma-
nently installed at these spots, but porta-
ble pickup equipment is installed only 
when programs are to originate there. 
All incoming program loops as well as 
outgoing loops are grouped in a number 
of patching strips whereby any incom-
ing program, either from a remote posi-
tion or from Studio A or B. or from 
the transcription equipment, can be 
transmitted to any one or all of the loud-
speaker audio stations. 
In addition to the above sources of 

programs, a radio receiver is installed 
so that radio programs may likewise be 
transmitted over any of the channels. 
It will be noted from the accompany-

ing block diagrams that wide-range 
equipment is used throughout. The pro-
gram amplifiers and monitoring ampli-
fiers in every instance are of the latest 
type. 

FREQUENCY-DIVIDING SYSTEM 

In the case 01 the audio stations, the 
pr grain  led over loops into an inter-

A rear view of the loudspeaker clusters installed in the tower of the Foods and Beverage 
Building.  The low-frequency speakers are installed underneath the horns in the enclosed 
structures.  The insides of these structures are acoustically treated to prevent resonance. 
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mediate amplifier, which in turn feeds 
the power amplifier, in the case of two 
of the stations, one in the Arch of the 
Future in the Plaza del Pacifico and the 
other on top of the I Iollywood Hall of 
Fame Building, a slightly different fre-
quency-dividing arrangement is utilized. 
More audio power is required at these 
stations. The incoming loop feeds an 
amplifier, and an 800-cycle dividing net-
work is fed by this amplifier through an 
auto transformer. The high-frequency 
end of this dividing network then leads 
into a power amplifier, the output of 
which  supplies  the  high-frequency 
speakers. The low-frequency end of this 
network is likewise fed into an amplifier 
which  supplies  the  low-frequency 
speakers through a 1000-cycle, low-pass 
filter. The object of the filter is, of 
course, to limit high-frequency har-
monics generated in the low-frequency 
amplifier should the overload point be 
approached at any time. 

LAYOUT OF SYSTEM 

The accompanying block diagrams 
give the entire layout. In Fig. 1. in the 
upper left-hand corner is shown the 
equipment installed in Studio A.  Di-
rectly below it. that in Studio B. Di-
rectly below Studio B are the various 
remote program loops incoming into the 
main control room.  In the top right-
hand corner of Fig. 1 are shown the 
cutgoing loops to both Columbia and 
the National Broadcasting Company, as 
well as to the Telephone Company Toll. 
Directly below that are shown the loops 
to the various audio loudspeaker sta-
tions within the grounds.  All jacks 
shown, together with patch cords, are 

VICTORY ARCH IN 
THE PLAZA DEL 
PACIFICO.  Within 
this arch are located 
twelve speaker units 
working with eight 
exponential horns: 
also twelve low-fre-
quency units. Sound 
is distributed in four 

directions. 

located altogether in four patch bays. 
Fig. 2 shows the block diagrams of 

the audio stations at three locations. 
Fig. 3 shows the equipment at three 

remote radio pickup stations. 
Programs at the Exposition start at 

10 A. M. and conclude at 11 P. M. 
There are no quiet periods. The pro-
cedure of operation is exactly the same 

as in chain broadcasting. Change-overs 
are made to the second with the usual 
cues and announcements. 
The management of the Exposition, 

as yell as the Associated Oil Company 
which has sponsored this system, have 
actually received thousands of compli-
mentary comments. both written and 
oral, about the system. 

FOREIGN RADIO MARKETS 
(Continued from page 18) 

observe television developments for us 
in England. He accompanied me on all 
my visits to the various laboratories 
during my stay in connection with this 
subject. He knows the engineers who 
are doing the work—he knows the man-
ufacturers who are making the receiv-
ing equipment—he knows the people at 
B. B. C. who will present the programs. 
While the General Post Office is still 

considering the tenders of Baird Tele-
vision Co., Ltd., am! the Electrical and 
Musical Industries, Ltd.. for the con-
struction of the two stations to be 
erected at the Alexandra Palace, the air 
is still thick with rumors as to how far 
and how soon the public broadcast of 
television will progress. Each company 
directly interested in television is han-
dling its affairs in its own particular 
way with little or no reference to each 
other. 
Although it is now known that the 

Alexandra Palace. London. has been 

SEPTEMBER,  1935 

definitely chosen as the site of the high-
definition television station for the Lon-
don area, and thatAtwo different systems 
are to be given an opportunity of dem-
onstrating their capabilities, it is impor-
tant that the facts in regard to television 
should be clearly presented. Otherwise 
there i5 likely to be a good deal of dis-
appointment; there is also danger that 
an imperfect realization of the true posi-
tion may have an adverse effect on the 
manufacture and sale of sound-broad-
casting receivers in the immediate fu-
ture. 
The two systems to be tried at the 

Alexandra Palace will be the Baird. 
using 240 lines, 25 picture traversals 
and 25 complete frames per second, and 
the Marconi-E. M. I., with 405 lines, 25 
pictures, interlaced to give 50 frames 
each 202%2 lines per second. Schemes 
for  ultra  short-wave,  high-definition 
television services have been based on 
the belief that radiation on wavelengths 
below eight meters have optical char-
acteristics. There is. however. reason 

to doubt whether this assunquiun is fully 
justified.  Experiments made by the 
Marchese Marconi in the Mediterranean 
tirst suggested that the range of ultra-
short waves was a good deal greater 
than the limit of optical visibility. Nov: 
it seems that British Post Office engi-
neers are picking up and resolving the 
Berlin television transmissions and that 
these have even been received in Buenos 
Aires. The theory of propagation of 
radio waves would appear to be still in 
need  )1 rev i sii .n—whether  another 
ionized layer above the Appletin is at 
work, or whether there is some other 
cause for the distant reception of ultra-
short xvaves has yet to be ascertained. 
Whatever the reason may be. It is evi-
dently necessary to discover it, nature 
and the manner in which it may be ex-
pected to affect reception on ultra-short 
wavelengths before it will h 5afe to 
proceed with the erection of a number 
of transmitters using- the same wave-
length—a scheme which seemed quite 
practicable heretofore. 
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Purchasing Guide 
rhe following pages contain information which 
't is believed will be of value to executives, engi-
neers and purchasing agents.  The companies 
listed are recognized sources of supply whose 
products thru past and present acceptance and 
use by the radio and allied industries, have 
achieved a reputation for merit and satisfactory 
performance. 

In presenting this information, Radio Engineering 

assumes no responsibility for omissions.  We 

have tried to give comprehensive and accurate 
information. We have tried to make the infor-

mation usable and as complete as possible.  If 
we have unintentionally overlooked or omitted 

information, we'll be only too glad to have it 

brought to our attention and will make any 
needed additions in a following issue of the 
publication. 

For the purpose of brevity and convenience, the listings are 

grouped in rather broad classifications which include groups 
of related materials or components. See Index below. 

INDEX 

BROADCASTING  4ND  PUBLIC  ADDRESS 
EQUIPMENT—Amplifiers, Attenuators, Crystals. 
Decade  Boxes.  Microphones,  Mixers,  Radio 
Towers end Miscellaneous Equipment   23 

COILS AND COIL FORMS—Radio Frequency  26 

CONDENSERS. FIXED — Dry Electrolytic, Wet 
Electrolytic, Mica and Paper    27 

CONDENSERS, VARIABLE    27 

INSULATION, MOLDED AND LAMINATED— 
Molding Powders   27 

RESISTORS, CONTROLS AND RHEOSTATS— 
Fixed and Variable Resistances,  Carbon sad 
Wire-Wound Volume and Tone Controls, Volt-
age Regulators, Suppressors, etc   28 

SOCKETS, DIALS. SWITCHES, JACKS, PLUGS, 
ESCUTCHEONS,  NAMEPLATES,  BINDING 
POSTS, KNOBS, ETC.   30 

SPEAKERS  AND  HEADPHONES — Dynamics, 
Magnetic, Crystal Types   30 

TRANSFORMERS AND CHOKES—Speaker Coils 32 

TESTING INSTRUMENTS—For Manufacturing, 
Broadcasting, Service and Laboratory   32 

TUBES—Receiving and Transmitting, Photo Cells 
and Cathode Ray Tubes   34 

TUBE MACHINERY    36 

TUBE  PARTS  AND  MATERIALS —Including 
Wire   36 

WIRE—Antenna, Hook-up, Magnet, etc  38 

MISCELLANEOUS EQUIPMENT--
Antennae   
Auto-Radio Vibrators   
Cabinets and Cabinet Ornaments   
Ceramics 
Diaphragms for Speakers   
Felt 
Flexible Shafting    
Foil 
Fuses   
Graphite 
Laminations and Stampings   
Lacquers and Varnishes   40 
Lugs and Terminals   

Metals—Aluminum, Phosphor Bronze and Nickel 
Silver, Brass, Copper, Nickel and Steel 

Mica    42 
Motors, Motor Generators, Turntables and Rec  
ord Changers   42 

Oil Tubing, Saturated Sleeving, Varnished Cloth 42 
Paper for Condensers   42 

Paper Tubes    42 
Relays    42 
Shielding    42 

Screws    42 
Solder and Soldering Irons  42 
Stop Nuts    42 
Tape     42 
Transportation    42 
Washers   42 
Waxes, Cement, Battery Compounds  42 

38 
38 
38 
38 
40 
ao 
40 
40 
4e 
4e 
40 

40 

40 

OUR READERS ARE CORDIALLY INVITED TO COMMUNICATE WITH US AT ANY TIME CON-

CERNING PRODUCTS WHICH THEY ARE INTERESTED IN PURCHASING. WE WILL BE GLAD 

TO GIVE PROMPT, UNBIASED INFORMATION REGARDING SOURCES OF SUPPLY. 
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Broadcasting and Public Address Equipment 
Amplifiers,  Attenuators,  Crystals,  Decade 
Boxes. Microphones, Mixers, Radio Towers 

and Miscellaneous Equipment 

ALLOY TRANSFORMER CO. (See page 32) 
136 Liberty St., New York City.  Equalizers, Chokes. 

AMERICAN BR'DGE CO. 
Pittsburgh, Pa.  Radio Transmitter Towers. 

AMERICAN MICROPHONE COMPANY 
Los Angeles, Calif. Microphones of All Kinds. New York Office: 27 Park 
Place, N. Y. C. 

AMERICAN TRANSFORMER COMPANY 
175 Emmet Street, Newark, N. J. 

Date of Organization: 19(1). 

PRODUCTS 
Standard and Special Transtormers for Audio, Plate, Filament. Power 

and Modulation Circuits; Audio and Filter Reactors; Transformers and 
Reactors for use in Laboratories and with Special Electronic Devices; 
Power Distribution and Special Industrial Transformers; Testing Sets 
for Oil, Paper, Cable and Insulation; Spot Welding Machines. 

EXECUTIVES 
Thomas M. Huntt  President and Sales Manager 
J. L. Schermerhorn  Vice President 
Walter Garlick  Engineer in Amplifier Design 
A. A. Emlen  Engineer, Dry-Type Transformer Design 
J. R. Gaston  Engineer, Oil-Immersed Transformer Design 
F. H. Canfield  Advertising Manager 
E. H. Bard  Purchasing Agent 

AMPERITE CORPORATION 
561 Broadway, New York, N. Y. 

PRODUCTS 
Current and Voltage Regulators; Velocity Microphones; Pre-Amplifiers; 

Microphone Stands. 
EXECUTIVES 

President  Elliot Leeds  Chief Engineer...Samuel Ruttenberg 
Vice- President .... Wm Ruttenberg  Purchasing Agent  Murray Simon 

Advertising Mgr  Furman Gold 

BRANCH OFFICES OR REPRESENTATIVES 
W. S. Trinkle, Philadelphia, Pa 
S. B. Darmstader, Chicago, Ill. 
D. C. Wallace. Long Beach, Calif. 
E. K. Seyd, Hartford, Conn. 
J. W. McCarthy, Cedar Rapids, Iowa. 
R. R. Bean, Seattle, Washington. 
N. W. Kathrinus, St. Louis, Mo. 
H. B. Parke, Pittsburgh, Pa. 
R. W. Mitscher, Buffalo, N. Y. 

ASTATIC MICROPHONE LABORATORY, INC. 
40 Hubbard Road. Youngstown, Ohio. 

PRODUCTS 
Crystal Microphones, Contact Micropohnes, Phono. Pickups, and 

Cardiaphones. 

EXECUTIVE 
F H. Woodworth  General Mgr  C. E. Semple, Jr. 

Vice Pre,ident. Lug-ince,  NI. Chorpening 

BRANCH OFFICES OR REPRESENTATIVES 
C. C. Baines Sales Co., 4107 River Park Drive, Louisville, Ky. 
R. L. Cooper, 3917 Morrell Ave.. Kansas City. Mo. 
Merton A. Dobbin, 407 Postal Bldg., Portland. Oregon. 
B. J. Fitzner Company, 153 E. Elizabeth St., Detroit, Mich. 
M. E. Foster Company, 601 Cedar Lake Road. Minneapolis, Minn. 
General Engineers. 2201 Laws Street, Dallas, Texas. 
Walter V. Gearhart, Volunteer Bldg., Atlanta, Ga. 
L. H. Jackman, 2043 E. 77th St.. Cleveland, Ohio. 
D. R. King. King Sales Co.. 2203 W. Clyborn St., Milwaukee, Wis. 
Conrad R. Strassner. 1764 N. Fairfax, Los Angeles, Calif. 
James H. Southard. 420 Market Street, San Francisco, Calif. 
Wesley S. Scharp. 67 W. 44th St., New York, N. Y. 
G. 0. Tanner. 1104 Standard Life Bldg., Pittsburgh, Pa. 

EXPORT 
C. 0. Brandes. 5716 East Euclid Ave., Cleveland, Ohio. 

President 

AUDAK COMPANY 
,on Fifth Ave., New York City. Pickups. 

BEACON MICROPHONE CO. 
590 Sumner Street, Akron, Ohio.  Microphones. 

BELL SOUND SYSTEMS, INC. 
61 E. Goodale St.. Columbus, Ohio. Portable P-A Equipment. 

BLA W-KNOX CO. 
Pittsburgh, Pa.  Radio Towers. 

BLILEY ELECTRIC COMPANY 
237 Union Station Bldg., Erie, P 

PRODUCTS 
Piezo-Electric quartz crystals. holders and ovens for transmitters, re-

ceivers, monitors and standards. 

EXECUTIVES 
President  F D. Bliley  Sales Manager  G. E. Wright 
General Manager.. .F. Dawson Bliley  Cluet Engineer  C. C. Collman 

Advertising Mgr  A. K. Shenk 

BRUNO LABORATORIES 
20-22 West 22nd Street, New Yoik, N. Y. 

PRODUCTS 
Velocity  Microphones and  Broadcast  Equipment for Studio, Public 

Address, Sound Picture Recording Studio, Police Radio and Facsimile 
Applications. 

BRANCH OFFICES OR REPRESENTATIVES 
Chicago, Ill.  Boston, Mass. 
Philadelphia, Pa.  San Francisco, Calif. 

Los Angeles, Calif. 

BRUSH DEVELOPMENT CO. 
E. 40th & Perkins Ave., Cleveland, Ohio. 

PRODUCTS 
Microphones; Loudspeakers; Tweeters; Headphones; Crystal Elements; 

Special Consulting Work. 
EXECUTIVES 

President  A. L. Williams  Vice-President  C. B. Scott 

BRANCH OFFICES OR REPRESENTATIVES 
A. H. Baler, Cleveland, Ohio. 
C. C. Baines Sales Co., Louisville, Ky. 
A. F. Blinn, Hollywood, Calif. 
R. L. Cooper, Kansas City, Mo. 
M. A. Dobbin, Portland, Ore. 
The Foster Co., Minneapolis, Minn. 
Walter V. Gearhart Co., Atlanta, Ga. 
King Sales Co., Milwaukee, Wis. 
W. S. Scharp, New York, N. Y. 
James H. Southard, San Francisco, Calif. 
General Engineers, Dallas. Texas. 
H. E. Walton, Detroit, Mich. 
Brush Crystal Products, Toronto, Ontario. 

EXPORT 
C. 0. Brandes, Export Manager. 

BUD SPEAKER CO. 
1112 Jackson Street. Toledo, Ohio—Microphones. 

THE ALLEN D. CARDWELL MANUFACTURING CORP. 
Factory and Sales Offices-81 Prospect Street, Brooklyn, N. Y. 

Established 1920 

PRODUCTS 
Variable and Fixed (air and oil dielectric) Condensers for Receivers. 

Transmitters; Telegraph Equipment; Relays; Line-Voltage Regulators; 
Duralumin Work, Welding, Folding in all its branches. 

EXECUTIVES 
President  Allen D. Cardwell  Production Mgr  William Smith 
Sales Mgr  C M. Sherwood  Chief Engineer... Allen D. Cardwell 

Advertising Mgr.  C M  Sherwood 

EXPORT 
Ad. Auriema, Inc., 116 Broad Street, New York, N. Y. 

CARRIER MICROPHONE CO. 
525 S. Commercial Street, Inglewood, Calif.  Microphones. 

CLOUGH-BRENGLE CO. (See page 32) 
1134 W. Austin Ave., Chicago.  Amplifiers, P•A Equipment. 

S. H. COUCH CO., INC. 
North Quincy, Mass.  Amplifiers. 

DOOLITTLE & FALKNOR 
1306 W. 74th Street, Chicago, Ill.  Frequency Monitors, B. C. Equipment. 

EASTERN MIKE-STAND CO. 
56 Christopher Avenue, Brooklyn. N. Y.  Microphones and Stands. 

EASTERN RADIO SPECIALTY CO. 
1845 Broadway. New York City.  Radio-Telephone Monitors. 

ELECTRIC SPECIALTY CO. 
Stamford. Conn. Dynamotor Power Supplies for Aircraft. 

FEDERAL TELEGRAPH CO. 
200 Mt. Pleasant Avenue, Newark, N. J. Transmitting Tubes. 

FEDERATED PURCHASER 
25 Park Place, New York City.  P-A Equipment. 

FOX SOUND EQUIPMENT CORP. 
3120 Monroe Street. Toledo. Ohio. 

PRODUCTS 
Theatre  Sound  Equipment,  Electrodynamic  Units.  Fox  Aluminum 
Horns, Portable P-A Systems, Aircraft Equipment, High-Fidelity The-
atre Reproducers, Special Apparatus. 

EXECUTIVES 
President  John Kendricks  General Mgr  Horace N. Rowe 

EXPORT 
Ad. Auriema, Inc. 
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MIRROR RECORDING CORP. Broadcasting and Public Address Equipment  58 %V. 25th Street, New York City.  Aluminum Disc. 
(('ontinued) 

GATES RADIO & SUPPLY COMPANY 
Main Office and Factory—Quincy, Illinois. 

PRODUCTS 
Broadcast Station Apparatus. Public-Address Equipment. Centralized 
Sound Apparatus, Talking Picture Equipment and other Apparatus in 
The Sound Communication Field. 

EXECUTIVES 
Gen. Mgr. & Chief Eng  P. S. Gates  Secretary  C B. Gates 
Asst. Eng. Charge Production.. P L. Tourney  Comptroller  T Otto 

GENERAL ELECTRIC CO. 
Schenectady, New York. 

GENERAL RADIO COMPANY 
30 State Street, Cambridge, Mass. 

PRODUCTS 
Radio and Electrical Laboratiry Apparatus and Accessories. 

EXECUTIVES 
President  Melville Eastham  Chief Engineer.. Melville Eastham 
Vice-President  E. H. Locke  Production Mgr  F H. Locke 
General Mgr  H. H. Richmond  Purchasing Agent.W. II. Sherwood 
Sales Mgr  C. T. Burke  Advertising Mgr ..... J. M. Clayton 

BRANCH OFFICES OR REPRESENTATIVES 
M. T. Smith, General Radio Co. , 90 %Vest  St.,  New  York  City.  
C.  Langevin Company. 274 Brannan Street, San Franci,-. Calif. 

HAMMARLUND MANUFACTURING COMPANY, INC. 
424 West 33rd Street. New York City. 

Established for over a quarter of a century. 

PRODUCTS 
Midget condensers, Midline and Straight Line capacity types; dual 
Midget condenser., all type.; transmitting condensers; standard Midline 
condensers; flexible couplings; short-wave and ultra-short-wave coil forms 
and kits; lsolantite sockets; tube shields; "air-tuned" I-F transformers 
and oscillator units; heavy duty transmitting chokes; high impedance 
and shielded R•F chokes; adjustable padding condensers. Midget trimming 
condensers and equalize,-s. Com. t "Pro" Superheterodyne receivers for 
high frequency and all frequency coverage.  Other special units are 
Western Unitm Call-boxes and other precision devices. 

EXECUTIVES 
President  Oscar Hammarlund  Production Mgr..H. B. Macartney 
Treasurer  Joseph Lush  Chief Engineer  D. K. Oram 
Sales Mgr. .Lloyd A. Hammarlund  Publicity Director., .Lewis Winner 

Asst. Sales Mgr  e F Stevens 

BRANCH OFFICES OR REPRESENTATIVES 
1438 North 13th Street, Philadelphia, Pennsylvania. 
55 Kilby Street, Boston, Massachusetts. 
9 South Clinton Street, Chicago, Illinois. 
159 East Elizabeth Street, Detroit, Michigan. 
1400 West 25th Street, Cleveland, Ohio. 
945 East Pico Street, Los Angeles, California. 
1264 Folsom Street, San Francisco. California. 
917 South West Oak Street, Portland, Oregon. 
Box 4101, Station "A," Dallas, Texas. 

EXPORT 
Roche International Co., 15 Laight Street, New York City. 
White Radio Co., Canadian Representat ive , 41 West  Avenue.  North.  
Hamilton, Ontario, Canada. 

HARVEY RADIO LABS. 
12 Boylston St.. Brookline, Mass.  high-Frequency Equipment. 

HEINTZ AND KAUFMAN, LTD. 
311 California Street, San Francisco, California.  Transmitting tubes. 

INT'L BROADCASTING EQUIPMENT CO. 
3112 W. 51st Street, Chicago, Ill.  Frequency Monitors—Amplifiers. 

THE INT'L DERICK & EQUIPMENT CO. 
890 Michigan Ave.. Columbus. Ohio. Radio Towel.. 

JENKINS & ADAIR, INC. 
3333 Belmont Avenue, Chicago, Ill. Monitors—Microphones, etc. 

KELLOGG SWITCHBOARD & SUPPLY CO. 
1066 W. Adams Street, Chicago, Ill. Microphones. 

KENYON TRANSFORMER CO., INC. (See page 32) 
s40 Barry St.. New York City.  Equalizers, Clad., Etc. 

LEAR DEVELOPMENTS, INC. 
12.5 W. 17th St., New York City. Aircraft Equipment. 

MACY ENGINEERING CO. 
1452 39th St., Brooklyn, N. Y.  Directional Baffles. 

MEYER KOULISH CO., INC. 
64 Fulton St., New York City. . Recording Needles. Stylii. 

MORLEN ELECTRIC CO. 
100 Fifth Avenue, New York City. 

PRODUCTS 
Amplifiers and P-A Equipment. 
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D. W. ONAN & SONS 
503 Royalston Ave., Minneapolis, Minn. Power Plants, 

OPERADIO MFG. CO. 
St. Charles, Ill, Amplifiers—Sound Equipment. 

PHILCO RADIO & TELEVISION CORP. 
Philadelphia, Pa, Amplifiers, Sound Equipment. 

B. A. PROCTOR CO., INC. 
17 W. 60th Street, New York City.  Recording Equipment. 

PRESTO RECORDING CORP. 
139 W. 19th Street, New York, N. Y. 

PRODUCTS 
Recording Equipment—Instantaneous. Amplifiers, Tuners, Playback ,la-

chines. (7hrmically Coated Disc for Instantaneous Recording. 

EXECUTIVES 
President  Sol Sholes  Electrical Engineer. .George Saliba 
Vice-President  M M. Gruber  Advertising Mgr  S Smiles 

EXPORT 
W. J. Witte, 1878 Manuela Pedroza, Buenos Aires, Argentina. 
Export inquiries direct to main office in New York City. 

RACON ELECTRIC CO., INC. (See page 30) 
32 E. 19th Street, New York City. P-A Equipment 

RADIO INSTRUMENT CO. 
22 Wooster Street. New York City. 

PRODUC1S 
ti,cilloscopes, Oscillators. 

RADIO RECEPTOR CO., INC. 
106 Seventh Avenue, New York City. 

PRODUCTS 
Microphones. P-A Equipment. 

THE RADIART CORP. 
Shaw Avenue, Cleveland, Ohio. Amplifiers. 

RADIOTONE RECORDING COMPANY 
(103 Melrose Ave., Hollywood. Calif. 

PRODUCTS 
Portable Recorders, Studio Recorders. Acetate Recording Discs. Cutting, 

Stylii and Reproducing Needles, Recording Amplifiers. 

EXECUTIVES 
President  W  H. Snow  Chief Engineer  W. H. Snow 
General Mgr  F. H. Brown  Production Mgr..C. E. Butterworth 

EXPORT 
Ad Auriema, Inc., 116 Broad Street. New York. N. Y. 

RADIO TRANSCEIVER LABS. 
86-27 115th Street, Richmond Hill, N. Y. Transceivers. 

RAYTHEON PRODUCTION CORP. 
DELTA DIVISION 

Newton, Mass.  Rectifier-

RAWSON ELECTRICAl.. INSTRUMENT CO. 
School Street, Cambridge, Mass.  Meter - 

RCA MANUFACTURING CO., INC. (See page 34) 
RCA RADIOTRON DIVISION 

RCA MANUFACTURING COMPANY, INC. 
RCA VICTOR DIVISION 

Camden. N. J. 

PRODUCTs 
Radio Receivers; Radio-Phonograph Combinations and Records.  Somid 

Reinforcement and Centralized Sound Systems. Radio Communication Equip-
ment for Naval. Merchant Marine. Commercial. Aviation and Police Serv-
ice.  Photonhone Sound Motion Picture Equipment for Recording and Re-
producing Portable and Stationary.  Industrill and Laboratory Equipment. 
Radio Parts and Antenna systems; 16 millimeter Amateur Sound Movie 
Cameras; Portable Projection Equipment for Home and Industrial Use: 
Electrical Transcriptions for Broadcasting: Sound Trucks;  Slide-Film 
Projectors: Multiple Antenna Systems for apartment house, lintels and 
business buildings. 

EXECUTIVES 
Chairman  David Sarnolf  Asst. to President.  . 
President  F T. Cunningham  G. K. Throckmorton 
Executive Vice-President.  Vice-President in Charge of En. 

C. K. Throckmorton  gineering and Research. 
Lewis M. Clement 

REMLE4 COMPANY, LTD. 
2101 Bryant Street. San Francisco, Calif. 
Transmitting Equipment—Microphones. 

SCIENTIFIC RADIO SERVICE 
124 Jackson Avenue, University Park, Hyattsville, Md. Crystals. 

SHALLCROSS MFG. CO. 
Collingdale. Pa. 

Testing Equipment—Attenuator,, Decades, etc. 

RADIO ENGINEERING 
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11 
Panorama of WOR 50101" Broadcast Station 

ISOLANTITE PLAYS AN IMPORTANT ROLE 
IN THE MODERN BROADCAST TRANSMITTER 

The  50K W Transmitter  recently  built  by 
Western Electric for Station WOR employs 
ISOLANTITE liberally. 

In this up-to-date station are strain insulators, con-
centric transmission line spacers and end seals, 
stand-offs,  switches,  shafts,  inductance  supports, 
power and rectifier tube supports, condenser cases, 
pedestals and many other parts of ISOLANTITE. 

To improve your equipment, specify ISOLANTITE 
insulation.  Is°lantite Inc., 233 Broadway, New 
York, N. V. Factory a( Belleville, N. .1. 

Represented by GRAYBAR ELECTRIC CO. 

antit 
  1 
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Broadcasting and Public Address Equipment 
(Continued) 

SHURE BROTHERS COMPANY 
215 West Huron Street, Chicago, Illinois. 

PRODUCTS 
General Purpose Diaphragm and High-Fidelity (Wave-Equalized) Sound-

Cell Type Crystal Microphones;  General Purpose and High-Fidelity 
(Wave-Equalized) Condenser Microphones; Single- and Double-Button 
Carbon Microphones (Voice to high Quality types); Power Supplies; Pre-
Amplifiers; Microphone Stands and Accessories; Mixing and Input Trans-
formers; Microphone Cable. 

EXECUTIVES 
President  S N. Shure 

BRANCH OFFICES OR REPRESENTATIVES 
R. R. Bauman, 2168 Ann Arbor St., St. Paul, Minn. 
W. T. Croysdill, 966 Lafayette Ave., Buffalo, N. Y. 
Howard P. Hardnsty, 356 East Grand Blvd., Detroit. Mich. 
R. C. James, c/o Northwestern Agencies, 3rd Ave. & Vine St., Seattle. 
Wash. 

Leonard C. Kohn. 422 Wilkinson Bldg., Omaha, Nebraska. 
S. K. MacDonald. 217 Riggs Bank Bldg., Washington, D. C. 
H. B. Parke. 5(18 Third A, e., Pittsburgh. Pa. 
F. Edwin Schmitt, 136 Liberty St., New York, N. Y. 
0. H. Smith, 215 \V. Huron St., Chicago, 111. 
J. A. Wherry. 424 Camp Street, New Orleans, La. 
L. M. Wood. Wood & Andercin Co., 915 Olive St., St. Louis, Mo. 
J. P. Kay, Kay Sales Co., 314 S. Cincinnati, Tulsa. Oklahoma. 
Clawson. care Harry W. Gelihard, 55 Kill)). St., Boston, Mass. 
Henry W. Burwell, 393 Peachtree St., N. E., Atlanta, Ga. 
C. H. Do!fuss, Jr.. Film Exchange Bldg., 21st St. & Payne Ave., Cleve-
land, Ohio 

W. Bert Knight. 115 W. Venice Blvd.. Los Angeles, Calif. 
J. Earl Smith, P. 0. Box 1805, Dallas. Texas. 
A. C. Simmonds, 218-228 Front St.. E., Toronto 2, Ontario, Canada. 

EXPORT 
Through own Export Department. 

SOUND ENGINEERING CORP. 
412 N. Leavitt Street, Chicago, Ill.  Amplifiers. 

SOUND SYSTEMS, INC. 
1311 Terminal Tower, Cleveland. Ohio. 

PRODUCTS 
Amplifiers;  Pre-Amplifiers;  P.  M.  Speakers; 

Automatic Turntables; Complete Sound Systems for 
hotels; Portable Systems for all types of work: 
Electro-Dynamic Units; Excitors. 

EXECUTIVES 
President  F,lward L. Gove  Chief Engineer....E. K. Ackerman 
Vice-President  C A. Hyde  Production Mgr  A. Korb 
General Mgr  K. J. Banfer  Purchasing Agent.., .K. J. Banfer 
Sales Mar  P. R. Bans  Advertising Mgr  P. R. Bans 

BRANCH OFFICES OR REPRESENTATIVES 
Wesley W. S. Scharp, 67 West 44th Street. New York City. 
J. H. Southard, 420 Market Street. San Francisco, Calif. 

EXPORT 
C. 0. Brandes, Export Manager. )716 Euclid Ave., Cleveland. Ohio. 

Crystal  Mice. 'phones; 
schools, hospitals, and 
Aluminum Trumpets; 

STROMBERG-CARLSON TEL. MFG. CO. 
Rochester, New York.  Sound Equipment—Amplifiers. 

THOMASTON LABS., INC. 
220 \V. 42nd Street, New York City.  Microphones. 

TRUSCON STEEL CO. 
Youngstown, Ohio.  Radio Transmitting Tower.. 

TURNER COMPANY 
700 3rd Avenue, Cedar Rapids, Iowa.  Microphones. 

UNITED ELECTRONICS CO. 
42  Spring Street. Newark, N. J. Transmitting Tubes. 

UNITED TRANSFORMER CORP. (See Page 32) 
72-78 Spring Street, New YoT1, ('it, 

UNIVERSAL MICROPHONE COMPANY, LTD. 
424 Warren Lane, Inglewood, Calif. 

PRODUCTS 
Microphones—all types for broadcasting, amateur and sound uses. 

EXECUTIVES 
President  Tames R. Fouch  Advertising Mgr  Ralph L. Power 

THE WEBSTER COMPANY 
3827 W. Lake Street, Chicago. Ill. Amplifier, 

WEBSTER ELECTRIC COMPANY 
Racine. Wisconsin.  Amplifiers. Pickups. 

WESTERN ELECTRIC COMPANY, INC. 
195 Broadway, New York City. 

Founded in 1869. Since 1882 it has been the manufacturer of communica-
tion apparatus for the Bell Telephone System. Its research and engineer-
ing are conducted hv the renowned Bell Telephone Laboratories. The 
Company has three principal manufacturing plants located at Chicago. II!.. 
Baltimore. Mr!. and Kearny. N. J. 
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PRODUCTS 
Radio broadcasting transmitting equipment. Police radio-telephone trans-

mitting equipment. Marine  radio-telephone  equipment. Aviation com-
munication equipment. Point-to-point radio-telephone equipment. Speech 
input equipment. Microphones (carbon button, condenser, dynamic types). 
Vacuum tubes and photo-electric cells. Public address equipment. Music 
reproducing systems. Program  distribution  systems. Radio frequency 
distribution systems. Radio frequency monitoring equipment. Telephone 
systems, apparatus and cable.  Railway Train Dispatching Equipment. 
Vacuum thermocouples, cathode ray oscillographs.  Audiometers, hearing 
aids, electrical stethoscope. Talking picture equipment. 

WESTINGHOUSE ELEC. & MFG. CO. 
E. Pittsburgh, Pa.  Broadcast Equipment. 

WESTON ELEC. INST. CORP. (See page 34) 
Newark, N. J.  Meters. 

WHOLESALE RADIO SERVICE CO. 
100 Sixth Avenue. New York City.  Amplifims. 

Coils and Coil Forms 
Radio Frequency 

(For Cho.,-s, Speaker Coils, etc., see listings under Transformers) 

ALADDIN RADIO INDUSTRIES, INC. 
4049 Diversey Avenue, Chicago. 

PRODUCTS 
Radio Coils. 

COILS, INC. 
1229 Chapman Street, Providence, R. I. 

ELECTRICAL WINDING CORP. 
22.26 Wooster Street, New York City. 

PRODUCTS 
Radio Coils. 

EXECUTIVE 
President  Benjamin Vilkeinerson 

FERROCART CORP. 
1229 RCA Building, New York City. 

GENERAL MANUFACTURING CO. 
8066 S. Chicago Avenue, Chicago, Ill. 

EDWIN I. GUTHMAN & CO., INC. 
1036 \V. Van Buren Street, Chicago, Ill. 

PRODUCTS 
Radio Coils, Chokes, Oscillators, I-F Transformers, R-F Amplifier and 

Antenna Coils. 
EXECUTIVES 

President  Edwin I. Guthman  Chief Engineer  I L. Glerum 
Vice-Pres  Seymour  Rothschild  Production Mgr  W  Roberts 
General Mgr...Edwin I. Guthman  Purchasing Agent, 
Sales Mgr  B. J. Funk  Seymour Rothschild 

Advertising Mgr  J B. Rubin 

BRANCH OFFICES OR REPRESENTATIVES 
P. Saltier, 27 Warren St., New York City, N. Y. 
M. Friedman, 6030 Christian St., Philadelphia, Pa. 
The Heimann Co., 2142 Berkeley St., St. Paul. Minn. 
L. H. Jackman, 2043 E. 77th St., Cleveland, Ohio. 
R. Smith, 912 Commerce St., Dallas. Texas. 
G. 0. Tanner, 600 Grant St., Pittsburgh, Pa. 
R. A. Adams, 9440 Dexter St., Detroit, Mich. 
Geo. D. Norris, 303 E. Pike St., Seattle, Wash. 

EXPORT 
M. Siznons & Son Co., 25 Warren St., New York City, N. N. 

HAMMARLUND MFG. CO. (See page 24) 
424 W. 33rd Street, New York City. 

MEISSNER MFG. CO. 
522 S. Clinton Street, Chicago, Ill. 

SICKLES COMPANY 
300 Main Sheet. Springfield. 

PRODUCTS 
Radio Coils. 

BRANCH OFFICES OR REPRESENTATIVES 
Edward Spiegler, 254 West 31st Street, New York, N. V. 
Harry Gerber, 94 Portland Street, Boston, Mass, 
P. Mack, 1603 So. Michigan Ave., Chicago, Ill. 
G. 0. Tanner, 345 Fourth St., Pittsburgh, Pa. 

Charlotte, N 
Atlanta, Ga. 
Philadelphia, Pa. 

UNIVERSAL WINDING CO. 
Boston. Mass. 
DRODUCTS 

Coil Winding Machines. 
EXECUTIVES 

President  R. A. Leeson  Purchasing Agent.,. .F. C. Potter 
Vice-president  E. 0. Smith  Advertising Mgr.., R. L. Chishohn 

Sales Mgr  R. Leeson, Jr. 
BRANCH OFFICES OR REPRESENTATIVES 
C. New York City, N. Y. 

Utica, N. Y. 
Springfield. Mass. 

Providence, R. I. 

RADIO ENGINEERING 



poses. 

President 

Condensers, Fixed. 
Dry Electrolytic, Wet Electrolytic, 

Mica and Paper 

ACME WIRE COMPANY (See page 38) 
New Haven, Connecticut. Paper Condensers and Condenser Parts. 

AEROVOX CORPORATION 
sti Washington Street, Brooklyn, N. 1. 

PRODUCTS 
All T> pea of Condensers. 

CONDENSER CORP. OF AMERICA 
259 Cornelison Avenue, Jersey City, N. J. All types. 

CORNELL-DUBILIER CORP. 
4377 Bronx Boulevard, New York City. 

PRODUCTS 
Oil Condensers; Mica Condensers; Dry Electrolytic Condensers; Wet 
Electrolytic Condensers; Power Factor Condensers; Paper Tubular Con-
densers; Paper Bypass Condensers; Paper Filter Condensers; Transmitting 
Condensers; Automobile Radio Condensers. 

EXECUTIVES 
President  0. Blake  Sales Mgr  L. Adelman 
Vice-President  Wm. Dubilier  Chief Engineer  W m. Bailey 
General Mgr  II. Beyer  Purchasing Agent  J Roth 

BRANCH OFFICES OR REPRESENTATIVES 
115 W. Venice Blvd., Los Angeles. Calif. 
761 Cole St., San Francisco, Calif. 
2319 Second Ave., Seattle, Washington. 
-2317 Calumet Ave., Chicago, Ill. 
763 Tacoma Ave., Buffalo, N. Y. 
31 Main Street, Cambridge, Mass. 
220 Riggs Bank Bldg., Washington, D. C. 
907 American Bank Bldg., Pittsburgh, Pa. 
2126 Lee Road, Cleveland, Ohio. 
2007 Calumet Ave., Toledo, Ohio. 
Fourth and Keo Way, Des Moines, Iowa. 
526 N. Vandeventer Ave., St. Louis, Mo. 
316 Ninth Street, N. E., Atlanta, Ga. 
918 Union Street, New Orleans, La. 
137 S. Montclair St., Dallas. Texas. 

EXPORT 
Rocke International Electric Co., 15 Laight St., New York. N. 

CONTINENTAL CARBON, INC. 
13912 Lorain Avenue, Cleveland, Ohio. 

CURTIS CONDENSER CORP. 
3088 W. 106th Street, Cleveland. Ohio. 

PRODUCTS 
Electrols tic Condensers for Radio, Telephone and Motor Starting pur-

EXECUTIVES 
J T. Curtis  Production Mgr  Cecil Curtis 

Purchasing Agent  E. J. Well 

BRANCH OFFICES OR REPRESENTATIVES 
J. J. Perlmuth, 225 E. Pico St., Los Angeles, Calif. 
W. W. Boyd, 9 S. Clinton St., Chicago, Ill. 
D. M. Kasson. 140 Washington St., New York, N. Y. 

EXPORT 
R. de Pasquale. 135 Liberty St., New York, N. Y. 

DUMONT ELECTRIC CO., INC. 
45.5 Broome Street, New York City. 

MAGNAVOX CO., LTD. 
2131 Bueter Road, Fort Wayne, Ind. All types. 

P. R. MALLORY & CO. 
31;e9 E Washington Street, Indianapolis, Ind.  All types. 

MICAMOLD RADIO CORP. 
1087 Flushing Avenue, Brooklyn, N. Y. All types. 

THE MUTER COMPANY 
:255 So. Michigan Avenue, Chicago, Illinois. 

PRODUCTS 
Candohm Armored Wire Wound Resistors for set manufacturers; Muter 

Certified Resistance Bridge; Interference Filters; Midget Knife Throw 
Switches; Resistance Indicator; Voltage Safety Regulator; 32-Volt "A" 
Battery Eliminator: Telaire Thermometer-Hygrometer. 

EXECUTIVES 
President  Leslie F. Muter  Production Engineer.C. M. Kraemer 
Vice President  A. A. Dailey  Production Mgr. Joseph C. Nasturski 
General Manager. .Leslie F. Muter  Purchasing Agent  A. A. Dailey 
Sales Manager  J R. Scanlan  Advertising Mgr  M. A. Berry 

Research Engineer  K. E. Rollefson 

BRANCH OFFICES OR REPRESENTATIVES 
L. Freed, 145 W. 45th Street, New York, N. Y. 
F'. W. Churchill, 923 Belmont Ave., Collingswood, N. J. 
L. J. Smith. 425 E. Pico St., Los Angeles, Calif. 

EXPORT 
S. Ginsbury. 57A Blvd. Botanique. Brussels. Belgium. 

SEVISON MAGNETO ENG. CO. 
379-401 Phillips Avenue, Toledo, Ohi, 

PRODUCTS 
Small paper condensers. 

SOLAR MFG. CORP. 
599-601 Broadway, New York City. 

PRODUCTS 
Wet and Dry Electrolytic Condensers; Paper Condensers; Mica Con-

densers; Trimmer and Padding Condensers;  Elim-O-Stats; Condenser 
Testers. 

EXECUTIVES 
President  Otto Paschkes  Chief Engineer  Paul Iletenyi 

Production Mgr  J A Poitras 
Purchasing Agent.. .George Sexton 

 Sylvan Wolin 

Vice-President  Paul Hetenyi 
Sales Mgr  W. C. Harter 

Advertising Mgr 

SPRAGUE SPECIALTIES CO. 
No. Adams, Massachusetts.  All types. 

SANGAMO ELEC. CO. 
Springfield, Illinois.  Mica Condensers. 
TOBE DEUTSCHMANN CORP. 

Canton, Massachusetts.  Paper Condensers, Filters, etc. 

Condensers, Variable 

ALLEN D. CARDWELL MFG. CO. (See page 23) 
81 Prospect Street, Brooklyn, N. Y. 

DEJUR-AMSCO CORP. 
95 Morton Street, New York City. 

GENERAL INSTRUMENT CO. 
225 Varick Street, New York City. 

GENERAL RADIO CO. (See page 24) 
30 State Street, Cambridge A. Mass. 

HAMMARLUND MFG. CO. (See page 24) 
42,4 W. 33rd Street, New York City. 

OAK MFG. CO. 
711 W. Lake Street, Chicago, Ill. 

PRECISE MFG. CO. 
254 Mill Street, Rochester, N. Y. 
RADIO CONDENSER CO. 

Davis Street & Copewood Avenue, Camden, N. J. 

RELIANCE DIE AND STAMPING CO. 
1260 Clybourne Avenue, Chicago, Ill. 

SCOVILL MFG. CO. 
Waterbury. Conn. 

UNITED SCIENTIFIC LABS. 
510 Sixth Avenue, New York City. 

Insulation, Molded and Laminated 
(Molding Powders) 

BAKELITE CORPORATION 
247 Park Avenue, New York, N. 1 

PRODUCTS 
Plastic Materials, including Transparent Resins. Molding Materials 

Laminating Materials, Baking Type Varnishes, Lacquers, Cements, and 
Enamels, Synthetic Resins for Air-Drying Finishes, Resinoids for Bonding 
Abrasive Products and for Waterproofing Fabrics. 

BRANCH OFFICES OR REPRESENTATIVES 
Main Office-247 Park Avenue, New York. 
Research and Office-230 Grove Street, Bloomfield, N. J. 
Plant and Office—River Road. Bound Brook, N. J. 
Office-7016 Euclid Avenue, Cleveland, Ohio. 
Office-43 East Ohio Street, Chicago, Illinois. 
Office-410 Asylum Street, Hartford, Connecticut 

CONTINENTAL DIAMOND CO. 
Newark, Delaware. 

FORMICA INSULATION CO. 
4614 Spring Grove Avenue, Cincinnati, Ohio. 

GENERAL ELECTRIC CO. 
Schenectady. New York (Textolite) 
GENERAL PLASTICS, INC. 

North Tonawanda, N. Y.  Durez. 

MICA INSULATOR CO. 
200 Varick Street, New York, N. Y. 

PRODUCTS 
Built-Up Mica Plate (Micanite) for transformers and the like; Raw 

Mica Fabricated Parts, such as Condenser Films, Tube Supports, etc.; 
Varnished Fabric and Paper; Varnished Cambric Tubing; Laminated 
Bakelite Sheets, Tubes. Rods and Fabricated Parts. 

EXECUTIVES 
President  M. A. Chapman  Vice President  C. H. Bell 

Purchasing Agent  Q. F. Jardine 

BRANCH OFFICES OR REPRESENTATIVES 
Mica Insulator Co., Sales and Executive offices, 200 Varick Street, New 
York, N. Y. 

Mica Insulator Co.. Branch Offices in Chicago and Cleveland. 
Electric Specialty Co.. San Francisco, Los Angeles, and Seattle. 
Ebbert & Kirkman. Birmingham. Alabama. 
New York Insulated Wire Co., Boston, Mass. 
D. M. Fraser Co.. Ltd., Toronto. and Montreal 

NAT'L VULCANIZED FIBRE CO. 
Wilmington, Delaware. 
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EXECUTIVES Insulation, Molded and Laminated (Continued)  tsidcnt   Controller  John J. Mucher Chief Engineer  Gecrge ,Mucher 
Victor Mucher  Production Mgr Stephen Mucher 

RESINOX CORPORATION 
Sales Offices—Terre Haute, Indiana. 

SYNTHANE CORPORATION 
Oaks, Pa. (near Philadelphia) 

Organized in 1928 
New plant constructed and production started during March 1929. 

PRODUCTS 
Synthane Laminated Bakelite; Sheets; Rods; Tubes; Fabricated Parts; 
ilent Stabilized Gear Material; Synthane Radioform Tubing; Syntho-
graphic Process for making parts. The Synthane Corporation will furnish. 
or on demand fabricate. Laminated Bakelite for the following: Coil Forms 
f. r Broadcast and Short- Wave Coils; Coil Forms for Transformer Coils 
(power .1- audio): Terminal Strips for connection blocks; Plug Bases for 
Speaker Connections; Antenna Switch or Plug Plates with markings 
stamped or printed; Trimmer Condenser Bases: Fixed Condenser Bases; 
Strips for winding Resistance Coils; Panels and Subpanels; Insulating 
Washers and Bushings: Gears; Fuse Bases; Dial Light Mountings; Ton-
ing Dials; Light Diffusing Discs; Plug and Pin Bases; Forms for Mount-
ing R-F Choke Coils; Short- Wave Switch Stator and Rotor Mountings: 
4.. 5.. 6-, 7-. and 8-Prong Tube Sockets: Loudspeaker Plug Sockets; 
Volume Control Strips for Resistance Coils: Insulated Arms; Bases for 
Volume or Tone Controls; Heat Resisting Bakelite Strips; Loudspeaker 
Coil Forms; Voice Coil Bobbins: Speaker Spiders; Terminal Strips; Field 
Coil Separators; Condenser Stator Brackets. Washers. Bases. Bakelite 
Tops. Insulating Washers for Metal-Tube Control Grid. 

EXECUTIVES 
R. R. Titus President   

Vice-President and Secretar)  Jacob B. Rittenhouse 
Chief Engineer  S. W. Place 

BRANCH OFFICES OR REPRESENTATIVES 
Synthane Corporation is represented in all the principal cities in the 

country. Immediate and persona l serv ice  on  a national scale is a feature 
of this organization. 

EXPORT 
Export shipments largely to Europe and Asia are handled through the 

New York and San Francisco offices. 

WESTINGHOUSE ELEC. & MFG. CO. 
E. Pittsburgh. Pa. (Micarta) 

WILMINGTON FIBRE CO. 
Wilmington. Del. 

Resistors. Controls and Rheostats 
Fixed and Variable Resistances, Carbon 
and Wire-Wound-Volume and Tone 

Controls, Voltage Regulators, Suppressors, Etc. 

AEROVOX CORP. (See page 27) 
0 ..hitigton Si., Brooklyn. N. 

ALLEN-BRADLEY COMPANY 
•  :26 West Greenfield Avenue, Milwaukee, Wisconsin. 

PRODUCTS 
Fixed Radio Resistors. Spark Plug 46uppressors, Bradleyometers. and 

other Variable Resistor's. Filament Rheostats. Adjustable Grid Leaks. 
Relays, and a complete line of Industrial Electric Controlling Apparatus. 
such as Motor Starters, Controllers, Contactors. Relays, etc. 

EXECUTIVES 
President  Lynde Bradley  Purchasing Agent...Theron Childs 
Vice President...Harry L. Bradley  Production Mgr  R. Whitmore 
General & Sales Mar.. F. F. Loock  Advertising Mgr.. .A. H. Fensholt 
Chief Engineer  G. 0. Wilms 

BRANCH OFFICES 
in all leading cities. 

EXPORT 
Rocke International Electric Corp.. 
15 Laight Street. New York. N. Y 

AMPERITE CORP. (See page 23) 
561 Broadway. New York City. 

CENTRALAB 
900 East Keefe Avenue. Milwaukee, Wisconsin, 

PRODUCTS 
Variable Resistors and Fixed Resistors manufactured primarily for radio 

service.  Power Rheostats. 

EXECUTIVES 
President  E R. Stoekle  Advertising Mgr  If E. Osmun 
Vice-President  H. E. Osmun  Chief Engineer  F R. Stoekle 
General Mgr  J. D. Wanuig  Production Mgr. ...... C. I.. Nadon 
Sales Mgr  H. E. OSI111111  Purchasing Agent ... A r. Rohde 

CLAROSTAT MANUFACTURING COMPANY 
285 N. Sixth Street. Brooklyn. N Y. 

Established in 1928, succeeding the American Mechanical Labs. 

PRODUCTS 
Wire Wound Volume Controls. Potentiometers, Fixed Resistors. Ballast 

Resistors, Tone Controls. Hum Controls. Flexible Resistors, Noise Sup-
pressors — Composition Element Volume Controls. Potentiometers, Tone 
Controls —Compression Type Rheostats — Fractional Horse Power Motor 
Speed Controls. 
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BRANCH OFFICES OR REPRESENTATIVES 
L. G. Cushing Co., 9 S. Clinton Street, Chicago, Ill. 
A. M. Baehr, 1400 W. 25th Street, Cleveland, Ohio. 
B. L. Moore, 191 Starin Avenue, Buffalo, N. Y. 
J. J. Perlmuth, 225 E. Pico Street, Los Angeles, Calif. 
W. I. Otis, 905 Mission Street, San Francisco, Calif. 
J. M. Cartwright, 1349 Vincon Avenue, Memphis, Tenn. 

EXPORT 
M. Simons & Son, 25 Warren Street. New York City. 

CONTINENTAL CARBON. INC. 
Lorain Avenue, Cleveland, Ohio. Resistors and Stappre--

CHICAGO TELEPHONE SUPPLY COMPANY 
(H. H. Frost, Inc.—Sales Division) 

1142-1228 W. Beardsley Avenue, Elkhart, Ind.  Volume Controls. 

ELECTRAD, INC. 
175 Varick Street, New York City. Resistors, Suppressors and Controls. 

ERIE RESISTOR CORPORATION 
644 W. 12 Street, Erie. Pa. 

PRODUCTS 
Fixed and Variable Carbon  R. -,-!  Molded Carbon Re....t. ,rs and 

Molded Carbon Suppressor R. 

EX EC U TI V ES 

President  G. P. hyling  Chief Engineer  B. B. Minn ium  
Vice-President  G R. Fryling  Sales Mgr  W. If. Fryling 
Purchasing Agent... .C. M. Emery  l'roduction Mgr  H. C. Sherk 

General Manager  H. C. Sherk 

BRANCH OFFICES OR REPRESENTATIVES 
W. S. Block. Jr.. 15 E. 26th Street, New York City. N. Y. 
E. E. Mills Co., 205 W. Wacker Drive. Chicago, Ill. 

EXPORT 
Erie Resistor of Canada. Ltd.. 49 Bathurst Street, Toronto. (—:• ,i. 
Erie Resistor, Ltd., Carlisle Road. London. England. 

GLOBAR CORP. 
Niagara Falls, New York. 

HARDWICK, HINDLE, INC. 
40 Hermon Street, Newark. N. J.  Wit,  

INTERNATIONAL RESISTANCE CO. 
2100 Arch Street, Philadelphia, Pa. 

PRODUCTS 
I.R.C. Fixed  and Variable Resistors, I.R.C.  Volum e Controls and 

Potentiometers, I.R.C. Motor-Radio Suppressors, I.R.C. Precision Wire 
Wound Resistors, I.R.C. Heavy Duty Power Wire Wotan! Resistors. 
Metallized Resistors  

EXECUTIVES 
President  Ernest Searing  Chief Engineer  .Te"..e Marsten 
Vice-President  Fred D. Williams  Production Mgr...M. W. Weiscopf 
Sales Manager.. Daniel J. Fairbanks  Purchasing Agt   .1 Bethany 

Advertising Mgr  Dan. J. Fairbanks 

BRANCH OFFICES OR REPRESENTATIVES 
Dallas, Texas.  Denver, Colorado. 
Cleveland, Ohio.  Portland. Oregon. 
Buffalo. New York.  St. Louis, Missouri. 
Chicago. Illinois.  New Orleans. La. 
Detroit. Michigan.  Atlanta, Ga. 
Cedar Rapids. Iowa.  Kansas City'. Mo. 
Boston. Mass.  New York City. N. V. 
Philadelphia, Pa.  Pittsburgh, Pa. 
San Francisco. Calif. 

EXPORT 
International Resistance Co.. Ltd.. Toronto. Canada. 
International Resistance Co.. London. England. 
International Resistance Co., Copenhagen. 
International Resistance Co.. France. 
International Resistance Co.. Italy. 
Other Offices in Australia. New Zealand. South America.  . 
most countries. 

LYNCH MANUFACTURING CO., INC. 
405 Lexington Avenue, New York City. 

P. R. MALLORY & CO. (Yaxley Div.) 
3029 E. Washington Street, Indianapolis, Ind. 

MICAMOLD RADIO CORP. 
1087 Flushing Avenue, Brooklyn, N. Y. 

THE MUTER CO. (See page 27) 
1255 S. Michigan Avenue, Chicago, Ill. 

OHIO CARBON COMPANY 
12508 Berea Road. Cleveland. Ohio. 

OHMITE MFG. CO. 
627 N. Albany Avenue. Chicago, Ill 

PRECISION RESISTOR CO. 
•.;4 Badger Ascot', Ne,sok•  N. 

(Coptinned mt page 301 
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zi o va i te i t i o 

•  We invite you to benefit by our experience gained in the design and 

manufacture of 6, 12, 32 and 110 volt power units for all makes of radios. 

Our experienced engineering staff along with a well equipped laboratory 

and a modern, up-to-date plant enables us to offer you the same efficient 

service and quality workmanship we have been able to render others. 

•  As the world's largest exclusive manufacturer of vibrators and 

vibrator power supplies, we are in a position to be of valuable assistance 

to radio engineers, designers, and manufacturers and solicit the opportunity 

to offer helpful suggestions in radio power supply problems. Please vvrit2 

for complete details. 

ELECTRONIC LABORATORIES, INC. e r 
122  WEST  NE W  YORK  STREET,  INDIANAPOLIS,  INDIANA 

H A M M A R L U N D 
Trimming, Padding 
and I. F. Tuning 
CONDENSERS 
A MOST complete line of small adjustable con-
- 1 densers—the result of ten years of specializa-
tion on the exacting requirements of the radio 
industry. 

Isolantite or Bakelite bases; air or mica dielectric; 
phosphor bronze spring plates; brass. self-aligning 
adjusting screws; in a large variety of sizes, shapes 
and ratings.  Actual minimums are lower and actual 
maximums are higher than stated ratings. Individually 
tested for capacity range. power factor and for break. 
down at 500 volts D.C. 

Special models made to specifications. 

If  want condenser quality at interesting prices. 
put your problems up to HAMMARLUNI). 

it 30N, Boxtot 
a m m a rl u n d 

P R ODU CTS 

See the Difference Good Design Makes 
• 

Write Dept. RG-35 for Complete Catalog. Send specifications 
for quotation on  pedal desio18. 

HAMMARLUND  MFG.  CO. 

424-438 W. 33rd St., New York 
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Resistors, Controls, Rheostats, Etc. (Continued) 

pay, 28) 

PRODUCTS 
Wire-wound Resistors exclusively. 

EXECUTIVES 
Production Manager  A. H. Melick 

SHALLCROSS MFG. CO. 
700 Parker Avenue, Collingdale, Pa. (Wire-wound). 

SPEER RESISTOR CORP. 
St. Marys, Pennsylvania 

STACKPOLE CARBON CO. 
'Tannery Street, St. Marys, Pennsylvania. 

PRODUCTS 
` bon Radio Resistors, Suppressors, Volume and Tone Controls. Car-

bon, Graphite and Metal Brushes for Motors, Generators, Slip-Rings. 
Magnetos and Distributors. Carbon, Copper-Graphite and Silver-Graphite 
Contacts.  Welding and Battery Carbons, Graphite Anodes for Electro-
lytic Cells and Electrodes for Electric Furnaces.  Carbon Crucibles and 
Carbon Specialties, 

EXECUTIVES 
President  H. C. Stackpole  Chief Engineer  J V. Dobson 
Vice President & Gen. Mgr.,  Production Manager 

H. S. Conrad  A. A. Haberberger 
Sales Manager  H. S. Conrad  Purchasing Agent.....L. F. Joyce 

BRANCH OFFICES OR REPRESENTATIVES 
Arthur C. Beckert, 1512 Durand Street, Saginaw, Michigan W. S. 
J. R. Benge, Otis Bldg., Rm. 709, 16th and Sampson Streets, Philadelphia. 
C. 0. Benson, 1413 Dobson Street, Evanston, Ill. 
Ingram Ferguson Co., 4452 Cass Avenue, Detroit, Mich. 
A. T. Kelly, 522 Hyde Avenue, Ridgway, Pa, 
W m. C. Laing, 626 Broadway, Cincinnati, Ohio. 
I. H. Lewis. 106 Orange Avenue, Cranford, N. J. 
H. A. Merris, 19450 Shrewsbury Drive, Detroit, Mich. 
G. W. Milld, 508 Broome Street. New York City. 
Electrical Specialty Co., 1575 Folsom Street, San Francisco. 
H. Weissinger, 1805 Spring Garden Street, Philadelphia, Pa. 
Joseph Sprung, 225 Varick Street, New York City. 
Electrical Specialty Co. of Southern Calif., Los Angeles. 

SOLAR MFG. CORP. (See page 27) 
599 Broadway, New York City. 

TECH LABORATORIES 
703 Newark Avenue, Jei ey City, N. J. Resistors, Volume Controls. 

S. S. WHITE DENTAL MFG. CO. 
10 East 40th Street, New York City. 

PRODUCTS 
Molded Resistors; Flexible Shafting for Remote Controls 

WARD LEONARD ELECTRIC CO. 
Mt. Vernon, New York. 

WIRT COMPANY 
$221 Greene Street, Philadelphia, Pa. 

Sockets, Dials, Switches, Jacks, Plugs, 
Escutcheons, Nameplates, Binding Posts, 

Knobs, etc. 

THE D. L. AULD COMPANY 
5th Avenue and 5th Street, Columbus, Ohio 

ALDEN MANUFACTURING CO. 
Carnpello Station, Brockton, Mass. 

BASTIAN BROS. CO. 
1600 N. Clinton Avenue, Rochester, N. Y. 

BEST MANUFACTURING CO. 
1200 Grove Street, Irvington, N. J. 

CINCH MANUFACTURING CORPORATION 
2335 W. Van Buren Street, Chicago, III-

CROWE NAME PLATE & MFG. CO. 
1749 Grace Street, Chicago, Illinois. 

PRODUCTS 
Tuning Units, Escutcheons (Embossed and Etched), Remote Controls 
(Auto Radio), Grills and Metal Trim for Cabinets, Dials and Scales, 
Nameplates (metal), Radio Cabinets (metal). 

EXECUTIVES 
President  E. C. Coolidge  Purchasing Agent.. .G. C. Hass 

Radio Sales Manager... .Winslow C. Goodwin 

THE H. H. EBY MFG. CO. 
2066 Hunting Park Avenue, Philadelphia, Pa. 

EDDIE MFG. CO. 
9 W. Illinois Street, Chicago, Ill. 

GENERAL RADIO CO. (See page 24) 
30 State Street, Cambridge, A, Mass, 

INSULINE CORP. OF AMERICA 
23 Park Place, New York City. 

President 
General M u 

PRODUCTS 
Radio Parts— Sockets, Jacks, Phone Plugs. Short- Wave Coils, etc. 

EXECUTIVES 
President  Samuel J. Spector  Production Mgr...B. Z. Moskowitz 
Chief Engineer  Alex G. Helle, Purchasing Agent... H. H. Smith 

Advertising Mgr  S J. Spector 

HOWARD B. JONES 
2300 Wabansia Avenue, Chicago, Ill. 

KAY PRODUCTS OF AMERICA, INC. 
1036 Bedford Avenue, Brooklyn. N. Y. 

PRODUCTS 
Remote Controls and Dials for Auto Radio and Home Receivers. 

EXECUTIVES 
J Heller  Sales Mgr  L P. Karlin 

I P. Karlin  Chief Engineer  N. A. Karlin 

P. R. MALLORY CO. (Yaxley Div.) 
Indianapolis, Ind. 

THE MUTER CO. (See page 27) 
1255 S. Michigan Avenue, Chicago, Ill 

OAK MANUFACTURING CO. 
711 W. Lake Street, Chicago, Ill. 

SORENG-MANEGOLD CO. 
1901 Claybourne Avenue, Chicago, Ill. 

D. L VAN LEUVEN 
410 E. 15th Street, New York City.  Meter Dial Scales. 

Speakers and Headphones 
(Dynamics, Magnetic, Crystal Types) 

BEST MANUFACTURING CO. 
1200 Grove Street, Irvington, N. J. 

BRUSH DEVELOPMENT CO. 
F.. 408 Perkins Avenue, Cleveland, (Hu 

ALBERT W. FRANKLIN MFG. CORP. 
137 Varick Street, New York, N. Y. 

PRODUCTS 
Sockets for all tubes; Switches; Terminal Insulation Strips 

EXECUTIVES 
President  Albert W. Franklin  Chief Engineer   Bredesen 
General Mgr  A. W. Franklin  Production Mgr  E. V. Gluck 

Purchasing Agent  M. R. Pearlman 
EXPORT 

Rocke International Electric Co., 15 Laight St., New Y,Irk. N. Y. 

C. F. CANNON CO. 
Springwater, New York. 

CHICAGO TEL. SUPPLY CO. (H. H. Frost, inc..1 
Elkhart. Indiana. Headphones. 

ELECTROPHONE CORP. 
Philadelphia, Pennsylvania. 

JENSEN RADIO MFG. CO. 
6601 S. Laramie Avenue, Chicago, Ill 

MAGNAVOX CO., LTD. 
Fort Wayne, Indiana 

MORLEN ELECTRIC CO. (See page 24) 
Ica Fifth Avenue, New York City. 

OPERADIO MFG. CO. 
13th & Indiana Street, St. Charles, Ill. 

OXFORD RADIO CORPORATION 
350 W. Huron St., Chicago, Illinois 

PRODUCTS 
Electro-Dynamic and Magnetic Loudspeaker.. 

EXECUTIVES 
President  Paul H. Tartak  Ass't Sales Mgr—Jerome S. Gartner 
General Manager.  Paul H. Tartak  Purchasing Agt..Alexander M. Arnt 

BRANCH OFFICES OR REPRESENTATIVES 
W. S. Scharp, New York, N. Y.  Stanley Wallace, Lutz, Florida. 
W. Pray. Boston, Mass.  R. I. Campion. Dallas, Texas. 
R. W. Blitscher. Buffalo, N. Y.  J. P. Kay, Tulsa, Oklahoma, 
I.. H. Jackman, Cleveland, Ohio.  I. I. Aaron, Milwaukee. Wis. 
j. O. Olsen, Pittsburgh, Pa,  L. E. Jacques. University City, Mo. 
Martin Friedman, Philadelphia, Pa.  R. C. Merchant. Detroit, Mich, 
Don H. Burcham, Portland, Ore.  Southern Sellers, New Orleans. La. 

PHILCO RADIO & TEL CORP. 
Philadelphia, Pennsylvania. 

RCA MFG. CO. (See page 24) 
Camden, New Jersey. 

RACON ELEC. CO., INC. 
52 East 19th Street, New York City. 

(Continued on page 32) 
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SAVES THE DRY  A UNIQUE MATERIAL 
Not a rough and tumble player, either 
. . . but a smooth article, this hero of 
a million touchdowns. 

If it's tough going in the "service 
game", change to CENTRALAB and 
watch your score go up. 

For CENTRALAB Controls (a mere 
handful) do the trick with practically 

every set ever built. 

Centralab smoothness results 
from the patented Centralab 
non-rubbing contact whereby 
a strip of polished metal 
rocks on the resistor so that 
the only rubbing action is be-
tween an oilless wood bear-
ing and the polished metal. 

1141 r Radio Szrrur 1  
deuld to.••••.J.r. 4 she 

i....... .1 ito , 4••••• 7,... 

Centralab 
MILWAUKEE, WIS. 

RADIOHMS  SUPPRESSORS 
FIXED RESISTORS 

WITH WHICH TO WORK 

In the fields of radio and electronics, "dag"* 
Brand colloidal graphite when dispersed in 
water is proving of great value.  This is true 
particularly in cases where coatings are desired 
which are electrically conductive, homogeneous, 
chemically inert and photo-electrically poor. 
These characteristics have been utilized to 
produce coatings (i) for resistance strips in 
volume and tone controls; (2) on the grids of 
radio tubes to retard secondary emission; (3) on 
the interior of the glass envelopes of various 
cathode ray tubes as a ray focusing anode 
material. Technical Bulletins No. All, C31 and 
Dig1 give in detail information concerning the 
above applications. We will be glad to forward 
you copies of these Bulletins gratis on request. 
Our Research Department is ready and eager 
to cooperate in any problems which you feel 
might be aided by the use of colloidal graphite. 

COLLOIDS CORPORATION 
FOUNDED  1908: AS ACHESON OILDAG CO MPANY 
PO R T  HU R O N  MI C HI G A N 
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speaker,' and Headphones (Continued) 

(Continued from Page 30) 

PRODUCTS 
Loudspeaker Horns, Electro-dynamic Horn Units,  Dynamic Cone 
Speakers, Public-Address Equipment. 

EXECUTIVES 
President  A. I. Abrahams  General Mgr  Samuel Davis 
Sales Mgr  C. J. Brown  Production Mgr  S. Davis 
Chief Engineer... .A. I. Abrahams  Purchasing Agent.A. I. Abrahams 

Advertising Mgr  C. J. Brown 

BRANCH OFFICES OR REPRESENTATIVES 
Philadelphia. 
Boston, Mass. 
Tampa. Florida. 
Louisville, Ky. 
St. Paul, Minn. 
Los Angeles. Calif. 

San Francisco. Calif. 
Denver, Colo. 
Seattle, Wash. 
Chicago. III. 
Saginaw, Mich. 
St. Louis, .Mo. 

Buffalo, N. Y. 

THE ROLA COMPANY 
2530 Superior Avenue, Cleveland. Ohio. 
•  PRODUCTS 

Loudspeakers for all kinds of receiving sets and public-address equip-
ment. 

EXECUTIVES 
President  B. A. Engholm  Sales Mgr  L. Golder 
Vice-President  H. S. Tenny  Chief Engineer  13 A. Engholm 

Purchasing Agent  K. Phillips 
BRANCH OFFICES OR REPRESENTATIVES 
205 East 42nd Street. New York, N. Y. 

EXPORT 
Al Aiiriema, Inc., 116 Broad Street, New York, N. Y. 

STROM BERG-CARLSON TEL MFG. CO. 
Rochester, New York. 

TRIMM RADIO MFG. CO. 
1528 Armitage Avenue, Chicago, Ill. Headphones only. 

UNITED PRESSED PRODUCTS CO. 
407 S. Aberdeen Street, Chicago, Ill. 

PRODUCTS 
Pressed and Moulded Forms and Foundations in Paper—Cloth—Composi-
tion—Speaker Diaphragms. 

EXECUTIVES 
President   Harry Raffles  Chief Engineer  Frank Raffles 
Vice•President  Frank Raffles  Production Mgr  Frank Raffles 

Sales Manager  Frank Raffles 
EXPORT 

The M. Simons & Sons, 25 Warren St., New York. N. Y. 

UTAH RADIO PRODUCTS CO. 
820 Orleans Street, Chicago, Ill. 
VICTORY SPEAKERS, INC. 

7131 East 14th Street, Oakland, Calif. 

VOICE OF THE AIR CO. 
730 Phillips Avenue. Toledo, Ohio. 

PRODUCTS 
Speaker Units and Trumpets. 

WESTERN ELECTRIC CO. (See page 26) 
195 Broadway. New York City. 
WRIGHT-DE COSTER, INC. 
University, St. Paul, Minnesota. 

Transformers and Chokes 
(Speaker Coils) 

THE ACME ELEC. & MFG. CO. 
1440 Hamilton Avenue, Cleveland, Ohio. 

PRODUCTS 
Radio Transformers: Neon Transformers ; Television Transformers. Volt-
age Adjustors; Industrial Transformers. 

EXECUTIVES 
President  G. R. Hillstrom  Sales Manager  C H. Bunch 
Vice-President  J A. Comstock  Chief Engineer... .J A. Comstock 
P —chasing Agent..J. A. Comstock  Production Mgr  Wm. Radon 

BRANCH OFFICES OR REPRESENTATIVES 
Adolph Friedman, 220 E. 23rd St., New York. N. Y. 

ALLOY TRANSFORMER COMPANY 
135 Liberty Street. New York City. New York. 

PRODUCTS 
Audio Transformers. Power Transformers. Audio and Power Chokes, 
Equalizers, Castings, Laminations. 

EXECUTIVES 
President  I  eon J. Littrnann  Sales Mgr  James R. Lone 

AMERICAN TRANSFORMER CO. (See page 23) 
175 Emmet Street, Newark, N. J. 

CHICAGO TRANSFORMER CORP. 
2626 W. Washington Boulevard, Chicago, Ill. 
DONGAN ELECTRIC MFG. COMPANY 
2087-3001 Franklin Street, Detroit, Michigan 
GENERAL TRANSFORMER CORP. 
5025 S. Throop Street, Chicago, Ill. 
THE HALLDORSON COMPANY 
4500 Ravenswood Avenue, Chicago, Ill. 

JEFFERSON ELECTRIC CO. 
Bellwood, Illinois. 

KENYON TRANSFORMER CO., INC. 
840 Barry Street, New York, N. Y. 

PRODUCTS 
Chokes, Equalizers, Transformers and Reactors. 

RCA MFG. CO., INC. (See page 24) 
Camden. New Jersey. 

THE RADIART CORPORATION 
Shaw Avenre at 133rd Street, Cleveland, Ohio. 
STANDARD TRANSFORMER CORP. 
866 Blackhawk Street, Chicago. 111. 
THORDARSON ELEC. MFG. CO. 
500 W. Huron Street. Chicago. Ill. 

UNITED TRANSFORMER CORP. 
72.7S Spring Stieet. New York Cit!.. 

PRODUCTS 
Specialty Transformers for rectifiers, battery chargers, medical in 
struments. lighting and signalling circuits, instruments; Dry and Oil 
Type Power Transformers; all grades and types Audio Transformers; 
Reactors; Voltage Regulators; Filters; Rectifiers; Amplifiers; Power 
Amplifier Kits. 

President 
EXECUTIVES 

I A. Mitchell  Vice President  S L. Barar 

BRANCH OFFICES OR REPRESENTATIVES 
Seattle. Wash.— Third Ave. at Vine St. 
Boston. Mass.-94 Portland St. 
St. Louis. Mo.-3800 North Grand Boulevard. 
Atlanta, Ga.-316 Ninth St. N.E. 
Pittsburgh, Pa.-600 Grant St. 
Saginaw. Mich.-2021 Stark St. 
I.os Angeles. Calif.-1341 S. Hope St. 
(leveland, Ohio-2015 E. 65th St. 
Dallas. Texas-2201 Laws St. 
Louisville, Ky.-4107 River Park Drive. 
: yractice. N. V —Hotel Hilton. Segar. 

Testing Instruments 
(For Manufacturing, Broadcasting, Service 

and Laboratory) 

APPARATUS DESIGN CO. 
Little Rock, Arkansas.  Tube Testers. 

ALLEN B. DU MONT LABORATORIES 
542 Valley Road, Upper Montclair, N. J. 

PRODUCTS 
Cathode-Ray Tubes and Oscillographs, Cathode-Ray Modulation Indi-
cators, Power Supplies, Sweep Circuits, Mercury-Vapor Discharge Tubes, 
and All Accessories Pertaining to Cathode-Ray Tubes and Oscillographs. 

EXECUTIVES 
President  Allen B. Du Mont  Sales Manager  H. C. Holmes 

BOONTON RADIO CORP. 
Boonton. N. J. Q-Meters, Etc. 

BUD RADIO, INC. 
1937 E. 55th Street, Cleveland. Ohio. Test Leads. 

BURTON ROGERS CO. 
755 Boylston Street. Boston. Mass. Oscillators. Etc. 

CLOUGH-BRENGLE CO. 
1134 NN'est Austin Avenue, Chicago, Illinois. 

PRODUCTS 
Laboratory and Test Equipment; Radio Service Equipment; Radio-
Frequency and Audio. Frequency Oscillators; Cathode-Ray Equipment: 
l'ublic-Address and Theatre Amplifiers. 

BRANCH OFFICES OR REPRESENTATIVES 
R. A. Adams, 9440 Dexter Ave.. Detroit, Mich. 
Howard P. Allen, 704 Lincoln Avenue. Bellevue. Pa. 
R. L. Cooper, 3916 Morrell Ave.. Kansas City, Mo. 
W. T. Croysdill. 966 I.afayette Ave.. Buffalo. N. Y. 
M. A. Dobbin, 407 Postal Building. Portland. Ore. 
T. M. Forshay, 27 Park Place. New York. N. Y. 
R. J. H. Gregory. 1209 Greenfield Ave.. Nashville. Tenn. 
W. B. Knight, 113 W. Venice Blvd.. Los Angeles, Calif. 
R. Hines, 761 Cole Street. San Francisco. Calif. 
T. U. McCarthy, 2424 Bever Ave.. Cedar Ranids. Iowa. 
Mountain States Sales Co.. 3610 Dexter St., Denver, Colo. 
Murphy & Cota. 289 Peachtree St.. Atlanta, Ga. 
E. P. Scott, 3277 DeSota Ave.. Cleveland. Ohio. 

(Continued on Pane 341 
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THE MOST COMPLETE 

LINE OF TRANSFORMERS 
ON THE MARKET 

Assure yourself of matched and balanced per-
formance by purchasing all of your units from 
one manufacturer. There is a UTC Transformer 
for every transmitter. receiver, transceiver, test 
set, power amplifier or power supply. 

UTC Linear Standard Amodio Units 
arc  the  finest  quality transformers 
available regardless of price.  Each 
transformer is housed in a high per-
meability cast iron shield.  The trans-
former illustrated is a high power out-
put transformer.  These transformers 
are individually  calibrated and the 
response is in accordance with the 
most rigid requirements of outstand-  I 
ing High Fidelity Broadcast Stations. 

Write for the l'1100 B bulletin describ-
ing the use of Linear Standard Units in 
amplifier circuits having an output of from 

watt to 1,000 watts.  Also includes 
Decibel. Reactance and Resistance data 

• 

UTC Transmitter Components are used 
by discriminating commercial organiza-
tions and experimentors to obtain su-
perior, long lasting results.  The unit 
illustrated is an output transformer de-
signed to match Class B 203's or A 
Prime 845's to a 6,500, 5,000 or 3,500 
ohm load. 

• 

A typical value in the 
new CIIROMSHIFED 
Fir. AMP sr Trans-
formers. outer shields 
chromium p I t ed - - 
bakelite terminal 
strips -vrith new type 
solder or screw ter-
minals.  Will handle 
4-83's in bridge rec-
tifier circuit, insula-
ted for 5.00(1 

CHROMSHIELD Stepdown A typical CHROM. 
SHIELD lower power 
Plate Transformer--
800 volts each side 
of center at 150 M.A. 

Many other types are 
deccribed in the new 

CS-1 Bulletin. 

• 

Write for nefrils. 

9 

Transformers 220 - 240 
to 110-120 volts, 50-
60 cycles. Available in 
85. 125, 175. 250. 500 
and  1000  watt  ca-
pacities. 
Some outer mechanical 
arrangements also used 
in new type Isolation 
transformers  to  filter 
out any trace of noise 
coming  from  the  in-
coming line.  Consists 
of a complete trans-
former with a double 
electrostatic shield and 
a multiple  reactance, 
capacitance filter struc-
ture. Available in 75, 
125 and 175 watt sires. 

UNITED TRANSFORMER CORP. 
72-74 SPRING STREET  NEW YOFK, N. Y. 
 Export Division, 15 Laight St., New York City   

UNIFOR MITY OF RESPONSE 

WE S TON DB indicators 

ozcleci.s # 

b&  ? 1  2 
1.73v 

44 

OLC ,1/ 
ai m 

• MIL 

oCCIBEL  + 

0  2 

1.73 it 

gicyo,ra ref 
/(40.0W*9 L .LL 

30. 0.55 

•-•  Of . 4 1, 

"Controlled pointer action" . . . i the way sound 

engineers compliment the unvarying response of 

Weston DB indicators. Skillful engineering, and years 

of experience ill the manufacture of DB meters, 

accounts for this uniformity. Also, it explains the 

widespread use of Weston DB indicators by com-

munication engineers, companies manufacturing 

monitoring control, and amateur broadcasters . . . 

everywhere. The line consists of three types... High 

Speed — Low Speed — and General Purpose . . . to 

meet all requirements. Full details available in bul-

letin form . . . Weston Electrical Instrument Corpo-

ration. 612 Freling,huysen Ave., Newark, New Jersey. 

WE S TQN 
hisirtanerds 
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Testing Instruments (Continued) 

(Continued from page 32) 
J. E. Smith, P. 0. Box 1805, Dallas, Texas. 
Trade Contract Corp., 25 Huntington Ave., Boston, Mass. 

EXPORT 
J. Koelig, Jr., P. O. Box 2113, Havana, Cuba. 
Frazer & Co., Ltd., 7 Front St., San Francisco, Calif. 
S. Ginsbury, 57A Blvd. Bontanique, Brussels, Belgium. 
F. M. Neckrock, 56 Woodleigh Ave., Hamilton, Ontario, Canada. 
Pan-American Trading Co., 25 S. William St., New York, N. Y. 
Taylor & Pearson, Ltd.' Edmonton, Alberta, Canada. 
Lincoln Export Co., 41 Water St., New York, N. Y. 

FERRIS INSTRUMENT CORP. 
Fairview Avenue, Boonton. N. J. Micro-Volters. 

GENERAL ELECTRIC CO. 
Schenectady, New York.  Meters. 

GENERAL RADIO CO. (See page 24) 
30 State Street, Cambridge, A. Mass. 

HICKOK ELEC. INST. CO. 
10;1 2 DuPont Avenue. Cle‘eland. Ohio.  Tube Te,t, 

INTERNATIONAL RESISTANCE CO. (See page 28) 
Philadelphia, Pa.  Volt-Ohmmeters. 

JACKSON ELECTRICAL INST. CO. 
430 Kiser Street, Dayton, Ohio. Tube Tester, Etc. 

KALTMAN & ROMANDER 
62 Court Street, Newark, N. J. Cathode-Ray Oscilloscopes. 

LAMPKIN LABORATORIES 
Bradenton, Florida.  Monitors. 

L & L. ELECTRIC CO. 
336 Madison Avenue, Memphis, Tenn. Tube Testers, Etc. 

PREMIER CRYSTAL LABS., INC. 
55 Park Row, New York City. Impedance Measuring Devices. 

RCA MFG. CO. (See page 24) 
Camden, New Jersey . 

RADIO CITY PRODUCTS CO. 
28-30 W. Broadway, New York, N. Y. Radio Testing Equipment. 

RADIO CONSTRUCTORS LABS. 
136 Liberty Street, New York City.  Signal Generators. 

RADIO DEVICE MFG CO. 
142 \\ aOlington Street, New York Cu>.  Condenser Testers. 

RADIO INSTRUMENTS CO. 
22-26 Wooster Street, New York City. 

PRODUCTS 
Cathode-Ray Oscilloscopes, Oscillators. 

RADIO PRODUCTS CO. 
145 Sunrise Place, Dayton, Ohio. Tube Tester s. 

RADIO RESEARCH CO., INC. 
9th & Kearny Streets, N. E., Washington, D. C. 

Special Instruments to Order. 
RAWSON ELEC. INST. CO. 

90 Windsor Street, Cambridge, Mass. 
Voltmeters. Electrical Measuring Tnstruments. Thermocouples, etc. 

READRITE METER WORKS 
177 College Avenue, Bluffton, Ohio.  Meters. 

SHALLCROSS MFG. CO. 
Couingdalc,  Whcatsone liridge—Decades. Etc. 

SUPREME INSTRUMENTS CORP. 
Greenwood, Mississippi.  Tube Testers. 

THE TEST-RACK CO. 
2035 E. 96th Street, Cleveland, Ohio. Test Racks. 

THE TRIPLETT ELECTRICAL INST. CO. 
49 Main Street, Bluffton. Ohio.  Tube Testers, etc. 

TRIUMPH MFG. CO. 
4017 W. Lake Street. Chicago.  Tube Testers 

WESTERN ELECTRIC CO. (See page 26) 
195 Broadway. New York City. 

WESTINGHOUSE ELEC. AND MFG. CO. 
East Pittsburgh, Pa. Meters. 

WESTON ELECTRICAL INSTRUMENT CORP. 
614 Frelinghuysen Avenue. Newark, N. J. 

(Established in 1888) 

PRODUCTS 
Electrical Measuring Instruments of all types and for all raises of 

service and "Photronic" Photoelectric Cell. 

EXECUTIVES 
President  Edward F. Weston  Chief Electrical Engineer 
Vice. President  Caxton Brown  W. N. Goodwin. Jr. 
Sales Manager  Production Manager.. .R. R. Lambe 

H. Leigh Gerstenberger  Purchasing Agent  A. R. Briggs 
Advertising Manager... .Sidney Cassey 

BRANCH OFFICES OR REPRESENTATIVES 
In all principal cities. 

EXPORT 
In all principal cities in all foreign countries. 
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Tubes—Receiving and Transmitting 
Photo Cells—Cathode Ray Tubes 

ARCTURUS RADIO TUBE COMPANY 
Newark, New Jersey 

CHAMPION RADIO WORKS, INC. 
90 Holten Street, Danvers, Mass. 

HERMAN A. DEVRY, INC. 
.37 E. Wacker Drive, Chicago, Ill. 

ALLEN B. DU MONT LABORATORIES (See page 32) 
9 Bradford Way, Upper Montclair, N. J. 

FEDERAL TELEGRAPH COMPANY, INC. 
203 Mt. Pleasant Avenue, Newark, N. J. 

G-M LABORATORIES, INC. 
1731 Belmont Avenue, Chicago, Ill.  Photo-cells 

GENERAL ELECTRIC CO. 
Schenectady, New York. 

GENERAL SCIENTIFIC CO. 
4828 S. Kedzie Avenue, Chicago, Ill.  Photo-cells 

GOLD SEAL MANUFACTURING CO., INC. 
127 S. 15th Street, Newark. N. .7. 

HEINTZ AND KAUFMAN, LTD. 
311 California Street, San Francisco. 

HYGRADE SYLVANIA CORPORATION 
500 Fifth Avenue, New York City. 

PRODUCTS 
Receiving Tubes of all Types. Incandescent La m), 

EXECUTIVES 
President  B. G. Erskine  Advertising Manager, (Tubes) 
Chairman of the Board..E. J. Poor  P. S. Ellison 
Vice-President in Charge of  Advertising Manager (Lamps) 
Manufacturing  W. E. Poor  R. A. Poor 

Sales  Manager  SJobber-Dealer  Export Manager.... W. A. Coogan 
Sales) Receiving Tubes and In.  Manager Equipment Sales 
candescent Lamps..S. N. Abbott  C. W. Shaw  
Sales Supervisor..  C. G. Pyle  Chief Tube Egr  R. M. Wise 

BRANCH OFFICES OR REPRESENTATIVES 
Plants located at Emporium, Pennsylvania. Salem, Massachusetts, St. 

Marys, Pennsylvania. 
Offices located at Emporium. Pennsylvania; 500 Fifth Avenue, New 

York City; 10 Post Office Square, Boston. Massachusetts; 520 N. Michi-
gan Ave., Chicago, Illinois, and 3440 South Hill Street. Los Angeles. Cali-
fornia. 

HYTRON CORP. 
Salem. Mass. 

THE KEN-RAD CORPORATION 
Owensboro, Kentucky. 

PRODUCTS 
Radio Receiving Tubes; Incandescent Electric Lamps. 

EXECUTIVES 
President  T. E. Sandridge  Chief Engineer  G. W. Bain 
Exec. Vice-President..Roy Burleu  Works Manager... .H S. Dunning 
Vice-Pres. & Gen. Mgr.,  Purchasing Agent. ..C. G. Johnson 

C. J. Hollatz  Sales Mgr  C. C. Mathews 
EXPORT 

Leonard L. Mmthorzie Co., 116 Broad St., New York. N. V. 

NATIONAL UNION RADIO CORP. 
570 Lexington Avenue, N. Y. C 

RCA MANUFACTURING COMPANY, INC. 
RCA RADIOTRON DIVISION 

Harrison, N. J. 
PRODUCTS 

RCA Radio Tubes of Glass and Sealed-in-Steel All-Metal Types, Trans-
mitting Tubes, Cathode-Ray Tubes, and Amateur Radio Tubes. 

EXECUTIVES 
Chairman of the Board  Vice President & General Mgr.. 

David Sarnoff  J. C. Warner 
President  E T. Cunningham  Asst. to President on Sales 
Executive Vice President  Tudson S. Sayre 

G. K. Throckmorton 

RCA MFG. CO., INC. (See page 24) 
Camden, New Jersey. 

RAYTHEON PRODUCTION CORP. 
30 E. 42nd Street. N. Y. C. 

TELEPHOTO & TELEVISION CORP. 
133 W. 19th Street, N. Y. C. 

TRIAD MANUFACTURING CO., InNC. 
Pawtucket, Rhode Island. 

TUNG-SOL RADIO TUBES, INC. 
95 Eighth Avenue. Newark, N. J. 
UNITED ELECTRONICS CO. 
42 Spring Street, Newark, N. J. 

WESTINGHOUSE ELEC. & MFG. CO. 
E. Pittsburgh, Pa. 

WESTERN ELECTRIC CO. (See page 26) 
195 Broadway. N. Y. C. 
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freit‘ial 4erta talk 

‘OtclialetridaeJeStackpole 
aido ta%:e 

High voltage discharges from the ignition system are no 
longer a hazard to auto radio reception on the most sensitive 
sets if you equip your sets with these STACKPOLE CARBON 
AUTO SPARK SUPPORTERS. 

(A) 
Standard  Spark  Plug Type  for 
cable and snap on connection. 

(C) 
Standard Split Cable 
Type for main  dis-
tributor lead al,. 

al mosassor 

11 
(B) 

1 
Standard Type with 
right  angle  connec-

t ion. 

(D)  (E) 
Designed especially to effectively suppress the high voltage discharge of 
automobile ignition on any car.  Stackpole Suppressors consist of a resistor 
unit molded Into • bakelite housing with connections molded into the bake - 
lite at the same time . . . assures a solid, unified structure unaffected be 
heat, high humidity, vibration or rough usage.  Direct electrical contact 
made from terminal to resistor element, eliminating troublesome steel wool 
and springs.  Note cuts I) and E above.  Standard units hare resistance 
value of ',OP& 10,000 and 20.000 ohms. 

A N N O U N C I N G 
Two New Models 

SPEEDCRAFT WIRE STRIPPERS 

The Biggest Advance in Wire Stripping Machines 
in Recent Fears 

Scientifically designed to meet every requirement on produc-

tion  jobs,  these  machines  have  improved  operating  heads, 

easily accessible mechanism, a new knife action, quick change 

guide  bushings,  alu minu m castings,  etc.  They  are  precision 

built throughout. 

THE  SE MI-AUT O M ATI C  M ODEL  is entirely  different  from 

any stripper on the market.  It has easier operation, causes 

less fatigue, has greater speed and increased production.  It 

must be seen in operation to be appreciated. 

Both models are guaranteed by 

FREE TRIAL IN YOUR PLANT 

Write for literature and prices on these and our 
other types of Insulated Wire Strippers. 

THE WIRE STRIPPER CO. 
1725 Eastham Ave., E. Cleveland, Ohio 

SEPTEMBER, 1935 

Available in 
1, 5 and 20 lb. spool. 

1. 
2. 
3, 

4. 
5. 

The new STACKPOLE improved 
paper type RADIO VOLUME 

and TONE CONTROL 

4 3 

5,1 

The Bakelite hub which carries the cont.'',. tally insulates the moving con-
tact and resistance element from bushing and shaft . . . wary necessary in 
• great number of applications. 
The Switch-Operating cam Is fastened directly to the bakelite hub and 
therefore, fully insulated from the resistance element. 
Uniform contact pressure is maintained by a specially designed coil spring 
carried within  the  bakelite hub —always maintains the correct contact 
pressure. 
The newly designed contact maintains a true line contact with the resistance 
element, thus eliminating any possibility of noise due to contact resistance. 

New Type "P" resistance element made by depositing carbon on high grade 
paper.  Element is fired at high temperature making it permanent and 
unaffected by cluing, of loonl ,ilt V unit irroperator” 

Stackpole Fixed Molded Carbon Resistors 
Non-inductive . . . unaffected by humidity . . . 
the standard of comparison in the radio and 
electrical fields . . . designed for voltage re-
ducers, cathode bias resistors, grid leaks and 
suppressors, tube plate loads and all radio and 
audio circuits. 

Write for descriptive catalogue 

M iiii. M . M.111 .1111 = M 

STACKPOLE CARBON COMPANY 
*  *  ST.  M ARYS,  PA.  *  * 

ardiner 
ROSIN -CORE SOLDER 

insures faster and cleaner ‘sork. Its uniformis high quali-
ty permits experienced mechanics to obtain better results 
and inexperienced help to do expert work. 
It is available in various alloys and core sizes and in 

gauges as small as 1/32 of an inch.  Also in ribbon type. 
The flux is made of Extra W ater W hite Rosin with no 

added solvent — will not 
sputter. Positively non-
corrosive and non-conduc-
tive. 
While modern production 

methods permit a price for 
Gar diner Rosin-Core 
Solder that is less than or-
dinary solders, it conforms 
to the most rigid specifica-
tions. The use of Gardiner 
Solder will give better re-
sults at ft lower production 
cost. 
We also make a complete 

line of solid wire and bar 
solders, casting and dipping 
metals.  We invite corre-
spondence regarding solder-
ing requirements  nd 
proble ms. 

4819 SO. CA MPBELL AVENUE  CHICAGO, ILL. 
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Tube Machinery 

CENTRAL SCIENTIFIC CO. 
460 E. Ohio Street, Chicago, Ill. 

EISLER ENGINEERING CO. 
740-770 South 13th Street, Newark, N. J. 

PRODUCTS 
Incandescent Lamp Machinery, Radio Tube Machinery. Radio Tube Parts. 

Neon Tube Machinery. Neon Tube Parts and Supplies, Laboratory Equip-
tnent, Glass Working Machinery. High-Vacuum Pumps, Electric Spot 
Welding Machines, Oil Burners, Gas Burners, Oxygen Burners. Butt 
Welding Machines, Air Pressure Blowers, Ampule Exhaust Machines. 
Bombarders, Blast Torches, Carbonizing Machines. Electric Furnaces. 
Frosting Machines. Gas Boosters and Regulators. Glass Apparatus. Gas 
Purifiers, Motorized Drives, Hooks of all kinds. Nickel Tubes, Lead-
wires. Copper Clad Wire. Tungsten Wire, Wire Drawing Machines. Wire 
Cutting Machines. Wire Welding Machines, etc. 

EXECUTIVES 
President  Charles Eisler  Chief Engineer  Charles Eisler 
Vice-President I A. Morick  Purchasing Agent.. ..J. A. Morick 

THE ENGINEERING CO. 
57-59 Branford Street, Newark, N. J. 

PRODUCTS 
All types Aluminum-Brass Bases and Caps.  Combination Tungsten 

Welds. Products for Electronic Tubes. 

INT'L MACHINE WORKS, INC. 
927 Van Wagenen Place, N. Bergen, N. J. 

KAHLE ENGINEERING CO. 
320 Manhattan Avenue, Union City, N. J. 

LEPEL HIGH FREQUENCY LABS. 
39 W. Will Street. N. V. 

PRODUCTS 
Bombarding Apparatus, !Ugh- Frequency Coils.  • Frequency Induc-

tion Furnaces. 
EXECUTIVES 

President  E. Von Lepel  Vice- l'resident  A. Von Lepel 
General Mgr  F R. Capita 

Tube Parts and Materials 
(including Wire) 

THE AMERICAN BRASS COMPANY 
(Waterbury Brass Good Branch) 
26 Crane Street, Waterbury, Conti. 

PRODUCTS 
Eyelets; Radio Base Pins; Screen Grid Caps; Grommets; Soldering 

Terminals; Cups and Shells; Blanks and Stampings; Washers; Rivets; 
"Holtite" Brazing Solder. 

EXECUTIVES 
Vice President ...... ...H. W. Coe 

Sales Manager  A. L. Davis 

BRANCH OFFICES OR REPRESENTATIVES 
25 Broadway. New York, N. Y. 
1326 West Washington Blvd., Chicago, Ill. 
131 Dorrance Street, Providence. R I. 
803 Architects Building, Philadelphia, Pa. 
925 Euclid Ave., Cleveland. Ohio. 

Manager  A. W. Miner 

AMERICAN ELECTRO METAL CORP. 
Lisbon St., Lewiston, Maine. 

PRODUCTS 
Molybdenum and Molybdenum Tungsten Alloys in all forms—Grid Wire. 

Support Wire, Furnace Wire, Molybdenum Contact Rods. 

EXECUTIVES 
President,... Dr. Paul Schwarzkopf  Vice. President  Rudolf Lowit 

General Mgr  Rudolf I.owit 

EXPORT 
N. V. Molybdenum Co., Amsterdam, Holland. 
Deutsche Gluehfadenfabrik. Berlin, Germany. 
Metallwerk Plansee Ges.m.b.H., Reutte, Austria. 
Technisches Bureau Willi Schwarzkopf, Vienna. Austria. 

AMERICAN LAVA CORPORATION 
1411 Williams Street, ChattatiomTa, Tt I  ',•1'. 

Established 1933. 

PRODUCTS 
Insulating parts for receiving tubes and broadcasting tubes. For these 

parts, specially treated Lava. Magnesia and Alumina, form the raw ma-
terials. Also a new ceramic insulating body to which through derivation 
from its constituent materials, is given the name of "Alsimag." "Alsi-
mag" combines high dielectric strength with a low loss factor and 
unusual mechanical strength, while porosity tests show only 0.02 per cent 
absorption by weight. The coefficient of expansion at 900° C. has tested 
as low as 2.93 x 10—°. In practice "Alsimag" is being used advan-
tageously, not only in highly specialized applications. hut in all ordinary 
appliance work where it insures against current leakage. 
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EXECUTIVES 
President  Paul J. Kruesi  Production Mgr—Harold R. Sinartt 
Vice-President. Warren A. Jeffords  Advertising Mgr  G. E. Richter 
Sales Manager  Gus E. Richter  Chief Engineer.. Frank J. Stevens 

Research  Engineer  Hans Thin-natter 

BRANCH OFFICES OR REPRESENTATIVES 
J. F. Morse, 80 Federal St., kin. 223, Boston. Mass. 
C. H. Carey, 1112 Merchandise Mart. Chicago, Ill. 
C. E. Wistar, Newman Stearns Bldg., Cleveland. Ohio. 
J. H. Mills, Globe Indemnity Bldg., Newark. N. J. 
R. H. Geiser, 1123-29 Washington Ave.. St. Louis, Mo. 
A. P. Bartley, 163 Second St., San Francisco. Calif. 
H. S. Glasby. 1107 Real Estate Trust Bldg., Philadelphia, Pa. 

ART WIRE & STAMPING CO. 
16 Boyden Place, Newark, N. J. 

CALLITE PRODUCTS CO. 
540 39th Street, Union City, N. J. 

PRODUCTS 
Tungsten and Molybdenum Products in shape of rods, sheet and wire 

filament; Tungsten and Refractory Contacts; Radio Products, Refractory 
Carbide Tools and Dies; Lead-in wire, Kulgrid wire, etc. 

EXECUTIVES 
President  C A. Laise  Chief Enginecr  G. Wheeler 
Vice- President  C H. Kratt  Production Manager•••• M. A. Fox 
General Manager  C. A. Laise  Purchasing Agent  Geo. Dewe) 
Sales Manager  J Kurtz  kdvertisimt Manager....J. Storrs 

EXPORT 
R. G. McLeod, London, England. 
Guilden Shokai. Tokyo, Japan. 
Carl Bondy & Co., Vienna, Austria. 

CLEVELAND WIRE CLOTH & MFG. CO. 
3573 E. 78th Street, Cleveland, Ohio 

HENRY L CROWLEY & COMPANY, INC. 
1 Central Avenue, West Orange. N. J. 

DRIVER-HARRIS COMPANY 
Harrison. New Jersey.  Alloy wires. 

FANSTEEL PRODUCTS COMPANY, INC. 
46 West 22nd Street. North Chicago. Illinois. 

WILBUR B. DRIVER CO. 
Newark, N. J. 

GOAT RADIO TUBE PARTS, INC. 
314 Dean Street. Brooklyn, N. Y. 

PRODUCTS 
Radio Tube Parts, Radio Tube Shields, 

EXECUTIVES 

President  Walter Goat  Sales Mgr  E. 
Vice-President ....J. N. Mortensen  General Mgr....Edward 

BRANCH OFFICES OR REPRESENTATIVES 
Fred Garner, 43 East Ohio Street. Chicago. 
Frank Emmet Co., 200 N. Edgemont Ave.. Los Angeles. Calif. 

KING LABORATORIES, INC. 
237 W. Division Street, Syracuse, N. Y. 

NEWARK WIRE CLOTH COMPANY 
351 Verona Avenue, Newark, N. J. 

PEQUOT WIRE CLOTH CO., INC. 
S. Norwalk, Connecticut. 

GEORGE W. PRENTISS & COMPANY 
439 Dwight Street, Holyoke, Massachusetts. 

STUPAKOFF LABS., INC. 
t4.17 Hamilton Avenue. Pittsburgh, l'a. 

F. 
F. 
Stayer 
Stayer 

PRODUCTS 
Filament Insulating Material; Insulated Filainent Wires; Folded Fila-

ments to Specifications; Rods, Single and Multiple Hole Cathode In-
sulators, Ceramic Spacers for Receiving and Power Tubes; Radio Set 
Insulators; Refractory Oxides; Conductive Ceramics; Thermocouple and 
Electric Appliance Insulators. 

EXECUTIVES 
President  Semon H. Stupakoff  Vice-President  G. S Friesell 

Sales Manager  R. R. Sloan 

BRANCH OFFICES OR REPRESENTATIVES 
11. H. Reynolds- New England. 

EXPORT 
England, France. Italy, Germany 

SUMMERILL TUBING COMPANY 
Bridgeport (near Philadelphia). Pa. 

Established 1899 

PRODUCTS 
Seamless Tubing; Mechanical Tubing Specialties; Special Tubing for 

Radio Industry, Aircraft; Diesel Injector Tubing; Needle Tubing; Golf 
and Fishing Rods, Industrial Instruments; Heat Transfer. 

(Contreuell  3Q) 
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A FRANK MESSAGE 
from 

FEDERATED PURCHASER 

HEN choosing your wholesale 
source of supply, you naturally 
want to know something about 

the firm which solicits your business. What is their 
price policy? Do they cooperate or compete with 
you? Are they a large organization able to carry 
comprehensive stocks of standard merchandise for 
immediate delivery? 

Federated's price policy guarantees world's lowest 
prices. We meet all competition. 

Trade where you never overpay!  

Federated does a wholesale business. No business 
is solicited from the general public. A set and sound 
equipment List Price Catalog is issued for dealer's 
profit protection and selling convenience. 

Trade where your rights are respected! 

Federated is the world's largest W HOLESALE 
organization with 8 branches for speedier service. 
Instant teletype puts stocks of all branches at your 
disposal.  Federated's pick-up Shopping Service 
avoids the bother of "Splitting" orders. 

Trade where you get what you want. .  

when you want it!  

Nebvratrb (Eretb 
• ALWAYS to he the lowest priced wholesale house in the 
industry. 

• ALWAYS to cooperate with the dealer, serviceman, amateur 
and experimenter. 

• ALWAYS to guarantee the satisfaction of every customer by 
hacking every product with our own name and reputation. 

• kLWAYS to merit your confidence. 

NEW YORK  CHICAGO, ILL.  ATLANTA, GA. 
25 Park Place  1331 So. Michigan Ave.  546 Spring St. N.W. 

PITTSBURGH 
343 Blvd. of the Allies 

NEWARK, N. J. 
224 Central Ave. 

PHILADELPHIA  BRONX, N. Y.  JAMAICA. L. I. 
120 North 7th St.  ;34 E. Fordham Rd.  92-26 Merrick Rd. 
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IS AN EXCLUSIVE 

SHAKEPROOF FEATURE 

ONLY Shakeproof can give you th.e positive and 
powerful locking action of the multiple twisted 

tooth design. When you turn a nut down on a Shake-
proof Lock Washer, you get a different kind of action 
than is possible by any other locking method. Each 
twisted tooth bites into both work and nut surfaces and 
the spring tension of the twisted tooth forces the biting 
edges in deeper as vibration trys to loosen the nut. That's 
why a nut locked with Shakeproof is really locked and 
why vibration —no matter how severe —will never loosen 

it. Prove this on your own product and 
in your own shop—send for free testing 
samples today! 

NE W CATALOG 
..reoti bf auh. Pee ccr 
Just off the press—our new 1935 catalog tells 
you how to solve your locking problems. Also 
illustrates and explains other patented Shake-
proof products—a truly valuable book— send for 
your free copy today! 

SHAKEPROOF 
Lock Washer Company 

Distributors of Shakeproof Products 
Manufactured by Illinois Tool Works 

2509 N. Keeler Ave.  Chicago, Ill. 

Type 12.  Type 11.  Type 1 5.  Type 20. Locking 
Internal  External  Countersunk  Terminals 

U.S. Pat. 1,419.564-1 M1,12-1.697.964 -1752,357-Other Pat. Pending-Foreign Pat. 
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Tube Parts and Materials (Continued) 

(Continued from page 3 6) 

EXECUTIVES 
President  E. L. Parker  Sales Manager 
Vice-President  N. H. Wolf  Chief Engineer  R. R. Lawson 
General Manager  N. H. Wolf  Production Min* 

Purchasing Agent... .Ross Saylor 

BRANCH OFFICES OR REPRESENTATIVES 
Edgar T. Ward's Sons Company of: Boston, Mass.; Buffalo, N. Y.; 
Chicago.  III.;  Cleveland,  Ohio;  Detroit,  Mich.;  Milwaukee.  Wis.; 
Philadelphia, Pa.; Pittsburgh, Pa.; Newark, N. J.; Hartford, Conn.; 
Indianapolis, Ind.; Rochester, N. Y.; Rockford, Ill.; St. Louis, Mo.; and 
St. Paul, Minn. 

Foucar, Ray and Simon. Inc.. San Francisco, Calif. 
California Panel and Veneer Co., Los Angeles, Cali). 

SUPERIOR TUBE CO. 
Norristown, Pa. Seamless Tubing. 

J P. Dods 

Theodore Heske 

SWEDISH IRON & STEEL CORPORATION 
17 Battery Place, New York City. 

PRODUCTS 
SVEA METAL Ribbon and SVEA METAL. Wire ior internal vacuum 

tube parts such as Plates. Getter Cups. Screens. Grids, Mica Strapping, 
Welds, Lead-Ins, etc. Also Electrode Shells for Neon Lights; Non-Mag-
netic Iron for Core Parts, Armatures, etc., in Relays, Loudspeakers, 
Switches, Signals. 

EXECUTIVES 
President  Victor H. Todd 
Vice-President  Harold C. Todd 
Sales Manager  John W. Lipp, Jr. 
Chief Engineer  Lauren L. McMaster, Jr. 

BRANCH OFFICES OR REPRESENTATIVES 
29 South LaSalle Street, Chicago, III. 
(4 Rutledge Street, Brooklyn. N. Y. 

EXPORT 
R. G. McLeod, Ltd., 30 Gordon Street, London, W. C. 1, England. 
Ad Auriema, Inc., 116 Broad Street, New York City.  (General export 
except Great Britain and Canada.) 

Wire—Antenna, Hook Up, Magnet, etc. 

ACME WIRE COMPANY 
New Haven. Connecticut. 

PRODUCTS 
Condensers and Condenser Parts, Magnet Wire, Coils (Litz), Varnished 
Insulations (Cambric, Paper, Silk) and Aerial Wire. 

EXECUTIVES 
President  T. G. Nee  Chief Engineer  J G. Kries 
General Mgr.  T G. Nee  Production Mgr  C. G. Ives 
Sales Mgr  H. B. Bassett  Adveitising Mgr  H. B. Bassett 

Purchasing Agent  C J. Schnelle 

ANACONDA WIRE & CABLE CO. 
20 N. Wacker Drive, Chicago, Ill. 

AMERICAN ENAMELED MAGNET WIRE CO. 
Port Huron, Michigan. 

BENTLEY, HARRIS MANUFACTURING CO. 
Hector & Lime Streets, Conshohocken, Pa. 

BELDEN MANUFACTURING COMPANY 
4647 W. Van Buren Street, Chicago, Ill. 

CORNISH WIRE COMPANY, INC. 
30 Church Street, N. Y. C. 

ESSEX WIRE CORPORATION 
37 Manchester Avenue, Detroit, Mich. 

ELECTRO-METALS, INC. 
1880 E. -11,th St., Cleveland, Oho, 

GENERAL CABLE CORPORATION 
420 Lexington Avenue, New York City. 

HOLYOKE COMPANY 
720 Main Street, Holyoke, Mass. 

LENZ ELECTRIC MANUFACTURING CO. 
1751-1757 North Western Avenue, Chicago, Ill. 

PRODUCTS 
Push Back Wire, Indoor Aerial, Auto-Radio Cable, Microphone Cable, 

Short Wave Lead-ln, Shielded Wires and Cables, Speaker and Head Set 
Cords, Battery and Speaker Extension Cable, Flexible Rubber-Covered 
Lead-in Wire. 

EXECUTIVES 
President  J Mayo Lenz  Secretary  Harry 
Vice President  Phillip C. Lenz  Sales Mgr....Raymond 

BRANCH OFFICES OR REPRESENTATIVES 
C. H. Anderson, Box 307, Fort Madison, Iowa. 
H. W. Burwell, 413 Le Bron Ave., Montgomery, Ala. 
R. M. Campion, Box 4101, Station A, Dallas, Texas. 
J. M. Cartwright, 1288 Vinton Ave., Memphis, Tenn. 
M. A. Dobbin, 407 Postal Bldg., Portland, Oregon. 
Frank A. Emmet, 741 S. Burnside Ave., Los Angeles, Calii 
H. P. Hardesty, 356 E. Grand Blvd., Detroit, Mich. 
S. K. MacDonald, 217 Riggs Bank Bldg., Washington, D. C 
W. T. McGary, 3800 N. Grand Ave., St. Louis, Mo. 
E. H. Pratt, 4110 E. 51st Terrace, Kansas City, Mo. 
W. F. Seeman, 763 Tacoma Ave., Buffalo, N. Y. 
H. F. Smith, 259-265 West 14th St., New York, N. Y. 
G. 0. Tanner, 345 Fourth Ave., Pittsburgh, Pa. 
Trade Contact Corp., 25 Huntington Ave., Boston, Mass. 
F. C. Valentine, 4337 Drury Lane, Fort Wayne, Indiana. 

PHELPS DODGE COPPER PRODUCTS CORP. 
(Inca Manufacturing Division) 

Fort Wayne, Indiana. 
JOHN A. ROEBLING SONS CO. 

Trenton, New Jersey. 
SPARGO WIRE COMPANY 

Rome, New York. 

F. Racine 
G. Zender 

Wire—Resistance 
DRIVER-HARRIS CO. 
Harrison, New Jersey. 
WILBUR B. DRIVER CO. 

NeNsark, N. •I. 
HOSKINS MANUFACTURING CO. 

Detroit, Michigan. 
GEORGE W. PRENTISS AND CO. 

Holyoke, Mass. 

Wire Strippers 

THE WIRE STRIPPER COMPANY 
1729 Easiliant Avtutu. E. Cle‘elan,l, Ohio. 

PRODUCTS 
Speedcrait Semi-Automatic Knife-Type Wire Stripper; Speedcraft Foot. 

Pedal Knife-Type Wire Stripper; Brush-Type Wire Stripper; Bar Clean-
ing Stripper. 

EXECUTIVES 
President  Frank  Lamed 

MISCELLANEOUS EQUIPMENT (See Index, Page 22) 

Antennae, Interference Filters, Etc. 
BIRNBACH RADIO CO. INC. 
145 Hudson Street, New York City. 
ARTHUR H. LYNCH, INC. 

227 Fulton Street, New York City. 
PORCELAIN PRODUCTS, INC. 

Findlay, Ohio. 
RIVARD MANUFACTURING CO. 
1014 Madison Avenue, Toledo, Ohio. 
TECHNICAL APPLIANCE CORP. 

:r7 26 Jackson Avenue, Long Island City, N. Y. 

Auto-Radio Vibrators 

ELECTRONIC LABORATORIES, INC. 
122 W. New York St., Indianapolis, Indiana. 

PRODUCTS 
Vibrators and Vibrator Power Supplies. 

EXECUTIVES 
President  Norman R. Revers  Vice-President— Wm. W. Gat,tang 

Chief Engineer  W m. W. Garstang 

Cabinets and Cabinet Ornaments 

CROWE NAMEPLATE & MFG. CO. (See page 30) 
1749 Grace Street, Chicago. Ill 

Page 38 

THE EXCEL WOODCRAFT CORP. 
Columbus Road at Leonard St., Cleveland, Ohio. 

PRODUCTS 
Wood Radio Cabinets 

EXECUTIVES 
President  Carl Soros  Sec. & Tress k Kest 

Ceramics 

AMERICAN LAVA CORP. (See page 36) 
1411 William Street, Chattanooga, Tenn. 

THE COLONIAL INSULATOR CO. 
Akron. Ohio 
PRODUCTS 

Electrical and Heat Resisting Porcelain; Porcelain Forms for Dipped 
Rubber Goods. 

EXECUTIVES 
President  Jas. R. Hemphill  Secretary  R. W. Hernphill 

Treasurer  W. H. Motz 
BRANCH OFFICES OR REPRESENTATIVES 

1800 Grace Street, Chicago, Illinois. 

HENRY L CROWLEY & COMPANY, INC. 
I Central Avenue, West Orange, N. J. 

ISOLANTITE, INC. 
343 Cortlandt Street, Belleville. N. J. 

PRODUCTS 
Specialty Ceramics of all kinds, Strain Insulators, Standoffs. Spacers. 

(Cootholued on page .101 
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Not•min t 
- - 

.-.,.RESISTAIIC Oil ... 
An accurate Bridge with ruggedness, flexibility and 
wide range. Its remarkably low cost allows a labor-
atory to own several of them without overloading 
the budget. Thoroughly practical for use on pro-
duction lines. Write Dept. K-9 for illustrated circu-
lar giving complete specifications. 

" 7-*  • 
r 

List  Prise 

$49.50 
Net Price 

$29.70 

CO. 
12.55 South Michigan Avenue, Chicago, Illinela 

II 
ENAMELITZ 

( LITZ WIRE WITHOUT A FABRIC COVERING ) 

REDUCES 
MANUFACTURING 
COSTS  iinFtheanpdrodRu.crtionccfs 

1—Lower wire cost 
2—More coils per pound 
3—Less space . . . 

Greater safety 
Write for Sample and Technical Bulletin 

Other ACME WIRE CO. Products 
MAGNET WIRE (All Insulations) 
COILS (Magnet Wire Wound) 
VARNISHED INSULATIONS (Cambric, Paper, Silk, Tape) 
PARVOLT CONDENSERS (Filter, By-pass, 

Power Factor Correction 

AERIAL WIRE (Stranded or Solid. Bare or Enameled) 

THE ACME WIRE CO. 
NE W HAVEN, CONN. 

For over 30 years, suppliers to the largest 
radio and electrical manufacturers 

SEPTEMBER,  1935 

New Metal Tube 

SOCKETS  

The New All Metal Tube 
is a highly efficient tube. 
Why limit its efficiency 
with an inferior socket? 

We have been in production on Sockets 
for the New All Metal Tubes since their 
development and are supplying the 
leading manufacturers of radio sets 
using these tubes. 

Franklin has forged the link between 
tube and circuit elements with a socket 
scientifically designed to secure maxi-

mum results. 

• Bronze Alloy Contacts 
for dependable long life 

• Silver Plated 
for easy soldering and low resistance 

• Bakelite Edges Sealed 
to prevent moisture absorption 

• Straight Line Wiping Contacts 
maintain resiliency indefinitely 

The above are only a few of the features found in the 
new type No. 39 Franklin Socket. If you have not already 
secured samples, it will be to your advantage to have your 
Engineering Department test these sockets in your new 
sets and compare their performance. 

Ask about the "prong" test. 

ALBERT W. FRANKLIN MFG. CORP. 

137 Varick St.  New York, N. Y. 

FRANKLIN 
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Ceramics (Continued) 
Bushings, Washers, Coil Bodies, Radio Tube Bases and Parts, Trimmer 

C out i mi d from page 38) 
and Padder Bases. Radio- Frequency Concentric Transmission Lines and 
Accessories, Resistor Tubes, Oil Burner Ignition Insulators and Assem-
blies, Thread Guides, Chemical Tower lacking, Ceramic Valves and 
Nozzles for chemical uses. 

EXECUTIVES 
President  W. D. Waltman  Chief Engineer  N. H. Snyder 
Vice- President  R. S. Bicknell  Production Mgr  Paul Mouraud 
General Manager... .R. S. Bicknell  Purchasing Agent E. J. W. Riess 
Sales Manager  H. G. Beebe  Advertising Mgr  H. G. Beebe 

BRANCH OFFICES OR REPRESENTATIVES 
New York Sales Office, 233 Broadway. New York. N. Y. 
C. E. White, Bulkley Building. Cleveland. Ohio. 
Graybar Electric Co., 420 Lexington Ave., New York City. 

Diaphragms for Speakers 
HAWLEY PRODUCTS COMPANY 

St. Charles, Illinois. 
MASLAND MANUFACTURING CORP. 
Amber & Willard Streets, Philadelphia, Pa. 

UNITED PRESSED PRODUCTS CO. (See page 32) 
407 S. Aberdeen Street, Chicago, Ill. 

Felt 
AMERICAN FELT COMPANY 

315 Fourth Ave., New York, N. Y. 

T. R. BRAWLEY FELT CO., INC. 
279 20th Street, Brooklyn, N. Y. 

PRODUCTS 
Felt Feet for the Radio Receiver, and other Felt Products 

FELTERS COMPANY 
210 South Street, Boston, Mass. 
WESTERN FELT WORKS 

4115 Ogden Avenue, Chicago, Ill. 

Flexible Shafting 

THE S. S. WHITE DENTAL MFG. CO. (See page 30) 
to ra,t 40th Street. N. Y. 

Foil 
THE JOHNSTON TINFOIL & METAL CO. 

6106 S. Broadway, St. Louis, Mo. 
REYNOLDS METAL CO., INC. 
541 W. 25th Street, N. Y. C. 

Fuses 

LITTELFUSE LABORATORIES 
4507 Ra% cnswood Avenue, Chicago, Illinois. 

PRODUCTS 
Instrument Fuses; High-Voltage Fuses (Radio); Radio-Receiver Fuses; 

Aircraft Anti-Vibration Fuses; Fuse Mountings; Neon Potential Fuses; 
Neon Pocket Testers; Neon Pilot Lights; Neon Dead Fuse Indicators. 

EXECUTIVES 
General Mgr  E. V. Sundt 
Production Manager    B. Kollatb 

BRANCH OFFICES OR REPRESENTATIVES 
David F. Tobias. 30 Church Street. New York City. 
Electrical Apparatus Co.. 10 High Street. Boston. Massachusetts. 

FOREIGN DISTRIBUTORS 
Exclusive disti 'but,  in every principal ciintrY• 

Graphite 

ACHESON COLLOIDS CORPORATION 
1035 Washington Ave., Port Huron. Michigan. 

PRODUCTS 
"Aquadag" Colloidal Graphite (in water). "Oildag" Colloidal Graphite 

(in oil). "Castordag" Colloidal Graphite tin castor oil), "Glydag" Col-
loidal Graphite (in glycerin). "Prodag" Semi-Colloidal Graphite (in water). 
and "Varnodag" Colloidal Graphite fin phenolformaldehyde varnish). 

EXECUTIVES 

President  Howard A. A, lie, ii  Sales Mgr  M W. Reynolds 
Vice-Pres. & Gen. Mgr..  Tech.  Director,, .R. Szymanowitz 

Geo. R. Siegrist  Purchasing Agent... L. H. Miller 
Advertising Mgr  Edw. A. Bodine 

BRITISH ASSOCIATES 
All European inquiries should be addressed to: E. G. Acheson. Ltd.. 

Thames House, Millbank. London, S. W. I. England. 

Laminations and Stampings 

THOMAS & SKINNER STEEL PRODUCTS CO. 
1100 E. Twenty-Third Street. Indianapolis, bid. 

PRODUCTS 
Permanent Magnets, Dies, Tools, Metal Stampings, and Laminations. 

EXECUTIVES 
President  J R. Thomas Secretary & Treas..0. H. Skinner 

Vice-President  R. J. Owen  Production Mgr  E. R. PiercY 

F. R. ZIERICK MFG. WORKS 
68 E. 131st Street, New York City 

Lacquers and Varnishes 

BAKELITE CORPORATION 
River Road, Bound Brook, N. J. 
E. I. DUPONT COMPANY 

Parlin, N. J. 
GENERAL PLASTICS, INC. 
N. Tonawanda, New York. 

MASS & WALDSTEIN CO. 
438 Riverside Avenue, Newark, N. J. 

THE ZAPON COMPANY 
Stamford, Connecticut 

ZOPHAR MILLS, INC. 
587 Court Street. Brooklyn, N. V. 

Founded 1846. 

PRODUCTS 
Wax Compounds; Wax Saturators; Sealing Compounds; Compounds for 

I tilt. Transformers and Condensers. , 

EXECUTIVES 
President  H. T. Blank  Sales Mgr  J T. Blank 
Vice-President  C. W. Gramm  Technical Dent  A Saunders 
Purchasing Agent  E. C. Zolkoski  Production Mgr  i Saunders 

General Mgr  H. J. Blank 

BRANCH OFFICES OR REPRESENTATIVES 
Otto E. Pfannkuch, Devon, Conn. 
C. E. White & Co.. Cleveland. Ohio. 
Electrical Specialty Co., San Francisco. Calif. 
Electrical Specialty Co. of Southern Calif.. Los Angeles. Calif. 

EXPORT 
No direct agents—sell through export brokers. 

Lugs and Terminals 

CINCH MANUFACTURING COMPANY 
2339 W. Van Buren Street. Chicago. 111. 

CLAROSTAT MANUFACTURING CO. 
285 N. 6th Street. Brooklyn. N. Y. 

F. R. ZIERICK MANUFACTURING COMPANY 
70 E. 131st Street. New York City. 

Metals 

Aluminum 
ALUMINUM CORP. OF AMERICA 

New Kensington, Pa. 

FAIRMONT ALUMINUM COMPANY 
Fairmont. W. Virginia. 

Phosphor Bronze and Nickel Silver 
PHOSPHOR BRONZE SMELTING CO. 
2200 Washington Avenue, Philadelphia, Pa. 

RIVERSIDE METAL COMPANY 
Riverside, New Jersey. 

Brass and Copper 
AMERICAN BRASS CO. (See page 36) 

Waterbury. Conn. 

THE BALTI MORE BRASS COMPANY 
Wicomico and Ostend Streets. Baltimore. MO. 

Nickel 
INTERNATIONAL NICKEL CO. 
67 Wall Street. New York City. 

Steel 

THE AMERICAN ROLLING MILL CO. 
703 Curtis Street. Middletown. Ohio. 

PRODUCTS 
"Armco" Electrical Sheet Steel (All Grade. o. "Armco" Ingot Iron and 

"Armco"  Steel—Sheets Strip Plate Coils.  "Armco"  Stainless  Steel--
Sheet—Strip—Plates, 

EXECUTIVES 

President  Charles R. Hook  Sales Manager... G. F. Ahlbrandt 
Vice-President  W. W. Sebald  Chief Engineer  E. N Milian 
Vice-President and  Purchasing Agent  N. Ebersole 
Gen, Mgr  C. W. Verity  Advertising Mgr  H. V. Mercer 
Production Mgrs  L. F. keinartz. Nliddletown; F. E. Vigor. Ashlord; 

Harry Holliday, Butler: A. T. Murphy. Zanesville. 
BRANCH OFFICES OR REPRESENTATIVES 

All principal cities. 

EXPORT 
The Armco International Corpora ti 

SWEEDISH IRON & STEEL CORP. (See page 38) 
17 Battery Place. New York City. 
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SCIENCE 
STRIDES 
101100d 

litPv; 
Developments in the 
radio industry are 

rapid. Science strides 
forward with seven league boots.  One of science's 

most far-reaching strides is the improvement of the 

cathode ray oscillograph. 

Applications of the cathode ras 
tube up to the present time have 
been few. With the improsement 
of this tube; new fields have 
been opened leading to cheaper 
and  more  efficient  production 
methods -more accurate testing 
equipment and one thousand and 
one other industrial applications. 

In his latest book, the “THE 
CA I HODE RAY TUBE AT WOKE," 
Rider illustrates in complete de-
tail these applications.  Photo-
graphic shots feature hundreds 
of oscillograms and their mean-
ings. To get in step with rapid 
strides of radio, it is impera-
tive that you read this latest 
and most timely RIDER book. 

" THE CATHODE-RAY TUBE AT WORK" 

336 pages 
6 x 9 

$2.50 
iverri. 

Sold  with 
mono  bark 
ouarAntet 

JOHN F. RIDER 
PUBLISHER 

1440 BROAD WAY • NE W YO R K 

SEPTEMBER, 1935 

ACCEPTED 

Will You Accept the Loan of $100,000.00 
Without interest? 

Filet's virtually what you do when you 
accept our offer to place at your dis-
posal without extra tool charge $100,000 
worth of capital  equipment  covering 

OVER 19,000 TOOL SETS 
"the most varied tool equip-
ment in the world for produc-
ing washers and special stamp-
ings used in 

RADIO MANUFACTURE 
AND ASSEMBLY 

SEND  FOR  THIS  USEFUL 
ENGINEERING HANDBOOK: 

"SPECIAL WASHERS 
AND STAMPINGS" 
k Tool and Die List No. 10) 

Sent FREE to responsible 
firms upon request. 

Consult Us When In Need of 

Washers and Stampings 
Made Up to Your Individual Design. 

‘‘,., base our I ,wn Tool and Die Shop for 
turning out these special orders. 

WROUGHT WASHER MFG. CO. 
2203 South Hay Street 

Milwaukee, Wisconsin, U. S. A. 

The new CHROMAVOX series — 
• 
• 
• 

• 

• 

unequalled purity of tone 

fullness of tone 
every instrument tested, 
guaranteed 
meets exacting engineer-
ing requirements 
wide line from which to 
choose 
prices uniformly fair 

If  for Illustrated Balletia 

OXFORD RADIO CORP. 
Dept. E 

350 W. Huron St. 

Chicago 

BY  SOUND  JUDGEMENT 
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Mica 

WILLIAM BRAND & COMPANY 
268 Fourth Avenue, New York City. 
FORD RADIO MICA CO., INC. 
830 Fourth Avenue, Brooklyn, N. Y. 

MICA INSULATOR CO. 
200 Varick Street, New York City. 

Motors, Motor Generators, Turntables 
and Record Changers 

BALDOR ELECTRIC CO. 
4353 Duncan Street, St. Louis, Mo. 
BODINE ELECTRIC COMPANY 
2264 W. Ohio Street, Chicago. Ill. 

ELECTROMATIC RECORD CHANGER CORP. 
2212 S. Paulina Street, Chicago, Ill. 
ELECTRIC SPECIALTY CO. 

211 South Street, Stamford, Conn. 
GENERAL ELECTRIC CO. 
Schenectady, New York. 

THE GENERAL INDUSTRIES COMPANY 
Elyria, Ohio. 

JANETTE MANUFACTURING COMPANY 
556 NV. Monroe Street, Chicago, Ill. 
THE OHIO ELECTRIC MFG. CO. 
5900 Maurice Avenue. Cleveland, Ohio. 

PIONEER GEN-E-MOTOR CORP. 
466 %'eat Superior Street, Chicago, Illinois. 

PRODUCTS 
Dynamotors; "B" Eliminators; D.0 to A-C Converters; Gas-Engine 

Genemotors; Wind -chargers. 

EXECUTIVES 
President  D. E. Bright Chief Engineer  Harry Goldberg 

SOUND APPARATUS CO. 
150 W. 46th Street. New York CRY. 

RCA MFG. CO., INC. (See page 24) 
Camden, New Jersey. 

WESTERN ELECTRIC COMPANY (See page 26) 
195 Broadway, New York City 

WESTINGHOUSE ELEC. & MFG. CO. 
E. Pittsburgh, Pa. 

Oil Tubing, Saturated Sleeving, Varnished Cloth 

BENTLEY HARRIS MFG. CO. 
Conshohocken. Pa 

WILLIAM BRAND & CO. 
X).8 Fourth Avenue, New York. N. Y. 

Paper for Condensers 

C. H. DEXTER & SONS CO., INC. 
Windsor Locks, Connecticut, 

PETER J. SCH WEITZER, INC. 
Newark Avenue and Virginia Streets, Elizabeth, N. J. 

FRED C. STRYPE 
140 Lafayette Street. N. Y. C. 

Paper Tubes 

CHICAGO PAPER TUBE COMPANY 
137 S. Albany Avenue, Chicago, Ill. 

CROSS PAPER PRODUCTS COMPANY 
2595 Third Avenue, N. Y. C. 

THE PAPER TUBE COMPANY 
1718 Damen Avenue, Chicago, Ill. 

Relays 

AUTOMATIC ELECTRIC, INC. 
1033 W. Van Buren Street, Chicago, Ill. 

I. H. BUNNELL & CO. 
215 Fulton Street. New York City. 

STRUTHERS-DUNN, INC. 
139 Juniper Street, Philadelphia, l'a 

W ARD, LEONARD ELECTRIC CO. 
Mt. Vernon, New York. 

WESTON ELEC. INST. CORP. (See page 34) 
Frelinghuvsen Avenue, Newark, N. J. 

Screws 

PARKER-KALON CORPORATION 
Factories and Saks Headquarters. 190-198 Yarick Street. New York City. 

Shielding 

GOAT RADIO TUBE PARTS, INC. (See page 36) 
114 Dean Street, Brooklyn, N. Y. 
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HAMMARLUND MANUFACTURING CO. (See page 24) 
424 W. 33rd Street, New York City. 

SCOVILL MANUFACTURING CO. 
Waterbury, Connecticut. 

Solder and Soldering Irons 

ELECTRIC SOLDERING IRON CO. 
342 West 14th Street. New York City. 

PRODUCTS 
Green Label and Industrial Soldering Irons. Solder Pots. 

EXECUTIVES 
President  L. P. Young  Chief Engineer  L. P. Young 
Secretary  Jack Hanebury  Production Mgr  Jack Hanebury 
General Mgr  L. P. Young  Sales Mgr  L. P. Young 

GARDINER METAL COMPANY 
4820 S. Campbell Ave., Chicago, Illinois. 

PRODUCTS 
Dipping Alloys; Acid-Core  Solder;  Flux-Filled Solder;  Rosin-Core 

Solder; Self-Fluxing Solder. 

EXECUTIVES 

President  R. A. Gardiner  Chief Engineer  A. F. Sternad 
Vice-President  F. W. Murray  Production Mgr  H. J. Gardiner 
Sales Manager  J C. Shaw  Advertising Mgr  J C. Shaw 

KESTER SOLDER COMPANY 
4201 Wrightwood Avenue, Chicago, Ill. 

RUBY CHEMICALS CO. 
\I, Dowell St., Columbus, Ohio.  Solder. 

STA-WARM ELECTRIC CO. 
508 N. Chestnut Street, Ravenna, Ohio 

PRODUCTS 
Electric Glue Pots; Electric Glue Cookers; Electric Compound Pots: 

Soldering Irons. 

EXECUTIVES 

President  J Edwin Jensen  General Mgr  j Edwin Jensen 
Vice-President E. J. Smith Chief Engineer.... P. L. Warmuth 

Stop Nuts 

AMERICAN GAS ACCUMULATOR CO. 
Newark Avenue, Elizabeth, N. J. 

Tape 

JOHNSON & JOHNSON 
New Brunswick, N. 

Transportation 

RAILWAY EXPRESS AGENCY, INC. 
95 years of service. 

NATION- WIDE SERVICE 

Washers 

SHAKEPROOF LOCK WASHER COMPANY 
2501 North Keeler Avenue, Chicago, Ill. 

PRODUCTS 

Lock Washers, Nuts, Locking Terminals, Self-Locking Set Screws, 
Tapping Screws, Spring Washers, Special Stampings. 

EXECUTIVES 
President  Harold C. Smith  Chief Engineer....Carl G. Olson 
Vice.President...F. W. England  Production Mgr....John Biesnicic 
General Mgr  F. W. England  Purchasing Agent. .Fred Hassell 
Sales Manager.  Jack M. Gribbie  Advertising Mgr.. .7. M. Gribbie 

WROUGHT WASHER MANUFACTURING CO. 
2203 South Bay Street, Milwaukee, Wis. 

PRODUCTS 
Washers of all types, including: Standard Washers, Riveting Washers. 
Lock Washers, Cup Washers, Counter-Sunk Washers, Finishing Washers, 
Shim Washers, Expansion Plugs, etc.  Washers made from all materials. 

EXECUTIVES 

President  F. C. Doepke  Chief Engineer  C. R. Dowdy 
Vice-President  C H. Disch  Production Mgr  J A. Holzer 
General Mgr  E. Caldwell  Purchasing Agent  C H. Disch 
Sales Mgr W. F. Disch Advertising Mgr  C. R. Crabh 

Waxes, Cement, Battery Compounds 

CANDY & COMPANY, INC. 
2515 W. 35th Street, Chicago, Ill. 

GENERAL CEMENT MFG. CO. 
Rockford, Ill. 

ZOPHAR MILLS, INC. (See page 40) 
r.uirt, Lorraine and Creamer Streets, Brooklyn. N. Y. 
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EXPERIENCE COUNTS! 
We have been designing and building 
high frequency converters for over 25 years. 

BOMBARDING 
EQUIPMENT 

f 0r 
• Radio Receiving Tubes 
• Transmitting Tubes 
• Rectifying Tubes 
• Gaseous Conduction Tubes 

• Negative Glow Lamps 
• Light Sensitive Cells 
• Oscillator Tubes 
• X-Ray Tubes 

USERS OF LEPEL EQUIPMENT 
As the manufacturer, we are in a particularly advan-
tageous position to MODERNIZE and REMODEL your 
Lepel apparatus at the lowest possible cost. 

Expert Maintenance Service 

WRITE FOR PARTICULARS TO 

LEPEL 
HIGH FREQUENCY LABS, INC. 
39 WEST 60TH STREET  •  NE W YORK 

SINGLE 
RATES 

-u-$2'$25° $3 
Ho HiGHER 

HOTEL 
FACING 
GRAND CIRCUS 

PARK 

There's no mystery about rates at 
the TuIler They range from $2. to 
$3, and $3 is the top — you coǹt 
pay more for a single room with bath. 
And you'll find it a pleasant place 
to stay— where your every wish is 
law —and where the best of food at 
low cost is yours at all hours. 

800 ROOMS WITH BATH 

CLIFFORD R.TAYLOR 
11.  Managing Director 

ER 
DETROIT 

C-D ELECTROLYTICS 
WERE MADE FOR 
THE JOB gap Ai, 
eng e e 

NN nether it is an electrul)tie required 
for one of the larger broadcasting sta-
tions, or whether it is an electrolytic 
required for the latest 24 tube all 
wave superhet with cathode ray tuning 
that goes on the production line to-
morrow, C-I) has an electrolytic con-
denser that fits your specifications. 

QUALITY —The finest of 
raw materials plus a system 
of one inspector to every ten 
operators makes for a most 
durable and dependable con-
denser. 

DELIVERY —The largest condenser plant in the 
world devoted exclusively to the manufacture of 
condensers —plus latest improvements insure prompt 
delivery no matter what your requirements. 

Let  our engineering department suggest condensers to fit 
your specifications  -and let our cost department quote you. 
Catalog 127 now available. 

CORNELL -DUBILIER 
CORPORATION 

4388 BRONX BOULEVARD .NE W YORK 

PRODUCTION 

LEAKS 
Are you suffering from 
production cost leaks? 

If sou are. wii3 not look to your soldering irons?  Sloss. in-
efficient irons, requiring incessant  maintenance, have long 
been the thorn its  the sides of production men. 
ESICO irons, supplied with copper tips, forged by a [medal 
process, assure an iron that stays clean and hot for the full 
production day. 
ESICO irons. having ele ments wound with nlehro me V. as-
sure you of an iron that will give you full wattage rating 
during its long life. 
ESICO irons are furnished with heavy number 14 cord, asbestos Insulated 
and fastened to the iron proper by a patented method, removing all the 
heavy  maintenance tests and delays occasioned by failure at this source. 

All Esico irons are guaranteed! 
Elko can supply 
you with an iron 
for  your  every 
requirement. 
Special solder 
pots  also  avail-
able. High w4tt• 
ape rating makes 
these pots excen-
tionally conve. 
tient for alumi-
sum solder work. 

ELECTRIC SOLDERING  IRON  CO.,  Inc. 
342 WEST 14th STREET, NEW YORK CITY 
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200% Overload 
Without Injury 

WITH 

MICROHM MICA CARD RESISTORS 
Our type  H  40 watt Mica Card units have been subjected, 
in laboratory tests, to loads up to 120 watts without injury. 
Size  • 11/2 " wide, 31/4 " long by I,18" thick. Their unique con• 
struction suggests many uses. 

Write for farther information and our new catalog. 

PRECISION RESISTOR CO., 334 Badger Ave., Newark, N. J. 

C  0  J 
WIRE WOUND RESISTORS 

NOW READY 
Ii C IC 

L I TT E LF US E 
CATALOG 

Send for your free copy 

it's a real handbook of valuable 
information on LITTELFUSES— 
.pecial Neon Aubes — indicators — 
voltage recorders and other Littel-
fuse Products. Just tear out ad, 
write name and address on mar-
gin and mail to 

LITTELFUSE LABS 
4244  LINCOLN AVE. 
CHICAGO. ILL. 

LAM I NATI ONS 
for Audio & Power Transformers 

SPECIALIZED METHODS — YEARS OF EXPERIENCI 

Wide Variety of Stock Standard Sizes 

Dimension anti Price Sheets on request 

We Also Make 
PERMANENT MAGNETS—DIES—TOOLS— 

METAL STAMPINGS 

Facilities for prompt service 

Thomas L Skinner 
Steel Products Co. 

1100 to 1120 
f.rwenty-ThIrcl St 
INCIIA NA POLIS, IND 

e c  Ek e /I.\  

Coils for every purpose—to your 
specifications — guaranteed  within 
any tolerances you wish—at the 
most favorable prices in coil histor 
Send in  your specifications  for 
samples. 

ED WIN I. GUTHMAN and CO., Inc. 
1036 West Van Buren St.. CHICAGO. ILLINOIS 
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RICHARD H. 
NASH, 

featuring— 
Unusually Comfortable 
Rooms, Good Food, Carefully 
Prepared, and Rates from 
$2.50 Single 

Cieveknid, 
• The tIOLLEN DEN 

Giumitia 
O The N El HIMISE 

ía 0-emon 
O The MAYFLOWER 

//1 a te-C/0'411, 

RADIO IN EVERY ROD' 

RADIO IN EVERY ROD'.' 

O The NEW SECOR 
hz A iturii:B,each (.1) 
0 The FLEETWOOD 

An Exclusive Winter Resort Hotel 

DeWitt Operated Hotels 
are located in the heart 
of their respective cities 

H E 

ON LY 

H O TEL 

IN 

PITTSBURGH 
with a Swim/mit 03boC__, 
Among the many outstanding features ot this new 
modern hotel is the large swimming pool available 
to all guests without extra charge. Here one finds 
every comfort and luxury at low cost. 

A LOCATION CONVENIENT AND BEAUTIFUL 

In Pittsburgh's beautiful Civic Center overlooking 
Schenley Park, away from the smoke and noise of 
downtown, yet easily accessible to all 
points of interest. Special features for  RATES FRON 
conventions. Two garages close by  $2 DAILY 

Hotel WEBSTER fiALL 
5'" AVE. AT DITHRIDGE  STREET 

RADIO ENGINEERING 



*WAXES 
*CO MPOUNDS 
*VARNISHES 

For Insulation of Condensers 

Transformers, coils, power 

wiring devices, wet and 
W AX  SATURATORS for 
W AXES  for  radio  parts 
?our own specifications if 

packs, pot heads, sockets, 
dry °arteries, etc.  Also 
braided  wire  and  tape. 

.  Compounds  made  to 
you prefer. 

•ZOPILtIt M ILLS, INC. 
FOUNDFO IMF  MEMBERS OF N.R.A. 

T.:ourt, Lorraine and Creamer Sts., Brooklyn. N. Y. 

DesignerR and Manufacturers of  .. . . .  . . 

Crystal 
Carbon 

Condenser 

MI C R O P H O N E S 
an d  R E L A T E D  E Q UI P M E N T 

High Quality —  Moderate Cost 

SHURE BROTHERS COMPANY 
Microphone Headquarters 

215 W. HURON ST.  CHICAGO, U. S. A. 

BLILEY CRYSTALS 
Supplied to any frequency from 20 Kcs. to 15,000 Kcs. 

For Radio 

TR A NS MI TTE RS 

RE CEI VE RS 
M O NI T O RS 

ST A N D A R DS 

Write for Bulletin C.4 

and price list. 

BLILEY ELECTRIC CO. 
Union Stat;on Building, Erie, N. 

MANUFACTURERS 

2,000 of them — large and small — are paid 
subscribers to RADIO ENGINEERING. 

Some of these manufacturers are assemblers 
of receivers, sound and recording equipment, 
amplifiers, transmitters. etc.  Hundreds of 
these manufacturers make components and 
accessories. 

That's why manufacturers of materials find 
RADIO ENGINEERING their best advertis-
ing medium — for "production line" sales. 

(For October adrertising, forms close Oct. 5) 

SEPTEMBER, 1935 

!RADIO TUBE MANUFACTURING EQUIPMENT 
We specialize in equipment and  methods for 
the  manufacture  of  every  type  of  electron 
tube, radio tube, incandescent lamp, photo cell, 
luminous tubing (Neon) and other glass products. 

GAS BURNERS  FURNACES 
We manufacture a complete line  We manufacture and supply 
for gas and air; gas, oxygen and  :in  extensive  line of  Fur-
air; or gas and oxygen, for every  naces,  gas  or electric;  all 
ype of natural or manufactured  types. sizes and shapes. 
gas. 

NE W AND USED EQUIPMENT: 
New equipment of standard design, isir own design and special 
design. Used equipment thoroughly reconditioned and guaranteed. 
Expert care and knowledge in every piece of machinery we turn 
.ut! 

Save money by ordering from 

KAHLE ENGINEERING CORP. 
330 MANHATTAN AVENUE  UNION CITY, N. J. 

Phone: PAlisade 6-6710 

We solicit inquiries from Radio Manufacturers 
for our NE W 1936 LINE of 

Instrument Panel—Custom Built 
Remote Controls and Escutcheons 

OR 

AUTO RADIOS 

Our Universal Control Head will fit all cars. 

KAY PRODUCTS OF AMERICA, INC. 
1036 Bedford Ave.  Brooklyn, N. Y. 

Phone: STerling 3-3338 

SPEAKER CONE DIAPHRAGMS 
Moulded Seamless 

Paper Fibre 

Used by the 

Leaders in Radio 

Industry 

UNITED PRESSED PRODUCTS CO. 

PRESSED AND M OULDED !MAPES IN PAPER AND FABRI C 

407 SOUTH ABERDEEN ST., CHICAGO, ILLINOIS 

• FOR THE NEW ALL-METAL TUBES • 

TUNGSTEN 
AND 

MOLYBDENUM 
ROD, SHEET AND WIRE  •  SPECIAL SHAPES 

KULGRIED 
For Grids, Round or Flat 

Also Kulgrid "C" Tungsten Welds 

ELECTRIC ‘I. CONTACTS 

CALLITE PRODUCTS CO. 
542-39th STREET  l'NION CITY, N. 
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'Licensed by 
S. Bagno  M  Posner 

CATHODE RAY BAND RESPONSE ji AF Beat Frequency Oscillator 
VR-50I  —OSCILLOSCOPE*. 

ENTIRELY SELF-CONTAINED  —.Portable AC Operated — 
NO MOVING PARTS 

The First and the Only Such Instrument 
on the Market. 

1 MODEL VR501 is designed to project directly a 
sharp single trace of ACTUAL PRESONANCE 
CURVES  at  any  frequency  from  100 be  to 
25.000 ke, against a linear 3" scale calibrated in  1 
kc -1- off resonance vs. amplitude.  The be band 
width remains the same, the output is constant,  I 
and the attenuation goes down to i/4 my.. AT 
ANY FREQUENCY. It is in use in Production 
test  lines.  Service  organizations,  Engineering 
and College Laboratories, etc.  FOR  PRECISE 
AND RAPID IF AND  RF ALIGNMENT and 
Q. L. C. measurements and for all the standard 
oscillographic functions.  MODEL VR501  Corn-

SI25.  MODEL VR512. $150. 
plete  With  All  Tubes and  Full  Instructions.  i r 

Further information concerning our instruments will be gladly furnished on request. 

MODEL 319 has the following excep-
tional characteristics; Calibrated Range 
It to  16,000 cycles.  Level constant 
-t- 2db from 90 to 15.000 cycles.  Her-
'ionic Content at 90 cycles, 4%: above 
200 cycles, within 2%.  Logarithmic 
curve.  Two Output  Impedances, 200 
and 500 ohms. Output zero db on load. 
Hum 50 db down.  Stability within 5 
cycles  per  hr.  after  hr.  Tie-in 
negligible —less than 2 cycles.  Sixty 
cycle  zero  beat  cheek.  Four  inch 
Airplane dial direct reading In tenths. 
MODEL 319 complete with 5 tubes, 
$75.  MODEL 320, same characteris-
tics carried down to 30 cycles,  $90. 

RADIO INSTRUMENTS COMPANY 
22-26 W OOSTER STREET NE W YORK CITY 

CABINETS 
and other wood parts 
for radio and allied 

industries. 
We build to your specifications.  Send 
sketch  or  blueprints  for  quotations. 

Excel Woodcraft Corp., Leonard St., Cleveland, 0. 

ELECTRONIC EQUIPMENT 
for manufacturinq 

RADIO TUBES  - INCANDESCENT LAMPS  - 
TELEVISION TUBES  - GASEOUS TUBES 

SPOT WELDERS —Ail Size 

EISLER ELECTRIC CORP. 
UNION CITY, N. J. 

(9/ di a CARD WELL therei fume better! 
- 

A 

1r RECEIVING  (A  1 R . D  

IE  LEC CONDENSERSTRIc) CONDENSERS FOR HIGH AND LO W PO WEREDVA R IA TRANS MITTERSBL E 4ND FIXED 

Contract-Manufacturing Service specializing in designing, or manufacturing to specifications. of 
Inductances, Transformers, Relay., Automatic Telegraph equipment, electro-mechanical devices 

and instruments and stamped and welded aluminum and duralumln products. 

The Allen D. Cardwell Manufacturing Corp. . . . 89 Prospect Street, Brooklyn, New York 

TH E  ST A N D A R D  OF  CO M P A RIS O N   

INDEX TO ADVERTISERS 

Acheson Colloids Corp   31 
Acme Electric & Mfg. Co.. The   47 
Acme Wire Co.. The   39 
Aerovox Corp.   47 
Alloy Transfornter Co   47 

American Brass Co.. The   3 
American LaVil Corp.  Third Cover 

Fox Sound Equipment Corn   47 
Franklin Mfg. Corp.. Albert W   39 

Gardiner Metal Co   35 
Guthman and Co., Inc.. Edwin I   44 

Ilammarlund Mfg. Co   29 

Bliley Electric Co   45 

Insuline Corp. 

Callite Products Co   45 
Cardwell Mfg. Corp.. The Allen D  40 
rentralab   31 

Cinch Manufacturing Corp   1 

Clarostat Mfg. Co.. Inc   5  Kay Products of America, Inc   
Cornell-flubiller Corp.   43 

47 
Isolantite. Inc.   25 

Eisler Electric Co   46 
Eisler Engineering Co.. Ito'   47 
Electric Soldering Iron Co.. Inc    43 
Electro-Metals. Inc.   47 
Electronic Laboratories. Inc   29 

Erie Resistor Corp  Npeond Cover 
Excel  Woodcraft Corp   46 

Kahle Eng. Co   45 
45 

Ken-Rad Corp., The   41 

Lepel High Frequency Labe   
Littelfuse  Lobs 

Muter (70.. The   

0 

Federated Purchaser. Inc   37  Orford Radio Corp   

Precision Resistor Co   44 

Racon Electric Co.. Inc   7 
Radio Instrument Co   4r, 

Rad1otone Recording Co.   47 
Rider. John P.   
Ruby Chemical Co   47 

Shakeproof Lock Washer Co.   37 
Shure Brothers Co   45 
Solar Mfg. Co  Fourth Covet. 
Stackpole Carbon Co.   ss 
Stupakoff Laboratories.  Inc   47 
SvnthRne Corp.   8 

Thomas & Skinner Steel Products 
Co.    44 

48  United Pressed Products Co   45 
44  United Transformer Corp.   

W 

Weston Electrical Instrom..ot Corp. 
39  Wire Stripper Co.. The   

Wrought Washer Mfg.  I',,.   

33 
35 
41 

41  Zophar Mills. Inc   45 
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STU PAKOFF 
FO R 

NEW ALL METAL TUBE PARTS 
Insulating Materials 

Insulated Filament 

Folded Filaments 

Nickel Cathode Sleeves 

Exhaust Tubes 

STUPAKOFF 
0629 HAMILTON AVE. 

Ceramic Cap Insulators 

Ceramic Getter Shields 

Ceramic Spacers 

Ceramic Header Insulators 

Ceramic Plate Supports 

LABORATORIES, Inc. 
PITTSBURGH. PA. 

MACHINES and ACCESSORIES •sf ELECTRIC: 
FOR M AKING  50' sort WELD! 

Incandescent Lamps  Electron Tubes - 
Neon Luminous Tubes  Radio Tubes 

New, Used and Reconditioned Machines Available 

EISLER SPOT WELDERS 
RI M Vs to 100 K.V.A.  Widders as lav as $35.00. 
81111011 slur samples tor tat.  No obligation. 

EISLER ENGINEERING CO., INC. 
747 So. 13th St.  Newark, N. J 

When You Renew Your Subscription to 
RADIO ENGINEERING 

Remember the Group Rate — $1.00 a year for 
four or more subscriptions. 

Regular Rate-32.00 a year in U. S. A.--$3.00 in foreign countries  

HIGH FIDELITY, MULTIPLE COIL—HUM 
BUCKING AUDIO TRANSFORMERS 

as well as chokes, output and power transformers in high per-
meability hum-proof cases. 

Write for special cat. sheets. 

Hum-proof alloy case No. l-2,/2" x 2;4" x   Net $ ,75 
Hum-proof alloy case No. 2-3q" x 334,"  ;34-  Net $ .75 
Single or push-pull high and low Equalizers in alloy case.  Net $1.50 

ALLOY TRANSFORMER Ca, 135 E. Liberty St., New York City 

RECORDING EQUIPMENT 
RADIOTONE ACETATE DISCS 

W RITE FOR CO MPLETE INFOR MATION 

RADIOTONE RECORDING CO. 
6103 MELROSE AVENUE  HOLLY WOOD, CAL. 

Lam\ IMES 
G4round the Corner 
from Everytfix7 

350 Rooms  Visit the famous MIKADO Room 
Each 

With Bath 
$ 2 . 0 0 
$ 2 .5 0 
$ 3 .0 0 
Per Day 

Finest Hotel in 

Columbus, Ohio 

SEPTEMBER, 1935 

R. I. GRIFFITH, Mgr 

ELECTROLYTICS 
. . . for precise needs 

Specify Aerovox electrolytics: That's the easiest way 
of insisting on specialized engineering and perfected 
products ... the largest variety of metal can, card-
board, tubular.. meeting your precise needs . . . a 
mass production that makes for lowest prices. 

DATA  Send for latest general catalog covering 
complete line of condensers and resistors. 

Also  sample  cony  of  monthly  Research  Worker. 

CORPORATION 
90 Washington St.. Brooklyn, N. Y. 

TRANSFORM 
Engineers and manufacturers of transformers for Radio  m 
and Television applications. 

THE ACME ELECTRIC & MFG. CO. 
1450 HAMILTON AVE.  CLEVELAND, OHIO  Cie) 

k--•  r-r e)— 111  r I 
•••—•0  • 4   

I N C 

188 0 EAST 40= ST. CLE VELA ND.  OHI O 

 refii   
Quality Welds m, Lead-in Wires 

.0\11 EQUIPMENT CORPORATION 
I e 

V. 

Electro Dynamic Units 
Fox Aluminum Horns 

Quality Portable P.A. Systems 
Heavy Duty Aircraft Equipment 
Hi-Fidelity Theatre Reproducers 
Designers of Special Apparatus 

3120 MONROE STREET, TOLEDO, OHIO 

Rubyflpici Products 
Complete line of Solder and Flux for Radio Work—Highest Quality. 

Liquid Flux, Paste, Acid-Core Solder, Rosin-Core Solder. 

Send for Free Sample 

' The Ruby Chemical Co., 56 McDowell St., Columbus, Ohio 

ARE YOU IN NEED OF - - - 
• Moulded bakelite 
sockets 

• Pointer knobs 

• Dial plates 

• Stand-off Insulators 

ICA  manufacturers 
these items as well as a 
complete line of radio 
parts and accessories. 
Constructed  of  finest 
materials with watch-
spring  precision,  ICA 
products are a credit to 
the equipment they are 
installed in. 
Send for descriptive catalog 
.Va.  ISIS or a representative 

will rail at your cos-
venience.  Consult 
with  us  on  those 
items you have diffi-
culty in !orating. 

INSULINE CORP. of AMERICA 

15 Park Place  • New York, N. Y. 
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THE Group Subscription Plan for RADIO 

ENGINEERING enables a group of engineers or 

department heads to subscribe at one-half the 
usual yearly rate. 

The regular individual rate is $2.00 a year. In 

groups of 4 or more, the subscription rate is 
$1.00 a year.  (In Canada and foreign coun-

tries, $2.00.) 

The engineering departments of hundreds of 

manufacturers in the radio and allied industries 

have used this Group Plan for years, in renew-
ing their subscriptions to RADIO ENGINEERING. 

Each subscriber should print his name and ad-

dress clearly and state his occupation —whether 

an executive, engineer, department head, plant 

superintendent, or foreman, etc. 

Re me mber this Group  Plan 

when Your Subscription Expires 

(Radio Engineering) BRYAN DAVIS PUBLISHING CO., Inc. 
19 East 47th Street. New York. N. Y. 
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WHAT 
RADIO ENGINEERS 

HAVE BEEN AWAITING FOR YEARS 
ALCO ANNOUNCES: — NEW LOW LOSS STEATITE BODY 196 

ELECTRICAL 
CHARACTERISTICS 

Dielectric Constant at 
3000 K. C.   

Power Factor at 1000 
KCS-50 MCS   

Loss  Factor  at  1000 
KCS-50 MCS   

Volu me Resistivity 
ohms per CC:  20°C 

300°C 
600•C 

Porosity 

In the newer short wave and ultra short 
wave receivers the use of this ceramic 
is destined to play an important part, 

because of its lower losses and also be-
cause it does not "cold flow" or bend. 

6. 

.08 — .04% 

.48 — .24 

10' 4-10'5 
1010 
4.107 
Nil 

•41111t. 

MECHANICAL 
PROPERTIES 

Tensile Strength: lbs. per 
sq. in.   8,000 

Compressive Strength: lbs  
per sq. in   120,000 

Modulus of Rupture: lbs  
per sq. in.   18,000 

Impact bending strength: ft. 
lbs. sq. in.   1.6-2.1 

Thermal expansion between 
20° . . . 650°C:  6.2-6.8. .10-6  

Softening Temperature °C:  1440  

Use this Alsimag (Steatite) body 196 for your short wave sets 
and get the experience which you will need for television. 

Can your engineers afford NOT to specify this 
Steatite body Alsimag 196 for your ceramic parts? 

Samples Furnished on Request 

AMERICAN LAVA CORPORATION 
CHATTANOOGA, TENN. 

Manufacturers 
NE WARK, N. J. —Globe Indemnity Bldg. 
In chargs —J. H. Mills. 

CLEVE LA N D, OHIO —Newman Stearns 
Bldg. In charge —Charles E. HIstar. 

CHICAGO, ILL. -1112 Merchandise Mart. 
In charge —Charles H. Carey. 

Of Ceramics For Over 

Sales Offices 

Of A Century 
PHILADELPHIA, PA. -1107  Real  Estate 
Trust Bldg.  In charge, H. S. Glasby. 

BOSTON, M ASS. —Room 223, 80 Federal St. 
In charge —John F. Morse. 

ST. LOUIS. M O. -1123-29 W ashington Ave. 
In charge —R. H. Geiser. 

SAN FRANCISCO. CALIF. -163 Second St. 
In charge —A. P. Bartley. 



QUALITY abov aLL 

HIGH CAPACITIES 
FOR HIGH FIDELITY 

Solar Type GEP Capacitors 

Offer Remarkable Compactness 

S
OLAR Engineers have perfected methods whereby greater capacity in elec -
trolytic condensers is now obtained through increase in effective surface 
area without increasing overall foil size. This improved construction exhibits 

thorough reliability, both in the field and in laboratory tests. 

For High Fidelity Receivers using high capacity in the filter sections, the astonish-

ing space-saving of these new condensers is of obvious value. Either the wet 
or dry types may be employed. 

Size comparisons are indicated in the illustration above. Approximately three 
times the capacity will fit a given space, as compared with older construction. 

For many values, the electrical characteristics are superior to the ordinary foil 

types. 

These new Solar capacitors are designated as Type GEP for drys, Type EA for wets. 

Take advantage of this latest advance in the electrolytic art! 

ENGINEERING SAMPLES ARE FURNISHED PROMPTLY 
Solar Wet and Dry Electrolytic, Paper, Mica and Trimmer Capacitors display 
unusual freedom from field trouble in all climates throughout the world. 

SOLAR MEG. COP  C -1! 

MANUFACTURING AFFILIATES IN LONDON, PARIS, BERLIN, MILAN 


