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Not only standing still 
but tied! 

There is an old Chinese proverb which says 

that one picture is worth five thousand words. 

Going somewhere 
fast! 

Swedish Iron & Steel Corporation 
Manufacturers of 

SVEA METAL 
17 Battery Place 
New York City 

The ideal metal for infernal electronic tube use. 
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Edítoríal 
LIGHT -POLARIZING GLASS 
THERE IS SHOWN on the front cover of this 
issue a photograph of a laboratory assistant 
holding two sheets of a new type light - 
polarizing glass, known as Polaroid, with 
their light -polarizing axes at right angles 
and thus blocking out all light where the two 
sheets overlap. By simply turning one of 
the sheets of glass, the amount of light pass- 
ing through may be varied. 

Light -polarizing glass is by no means new, 
but this particular glass has a number of 
unique properties. It has already been em- 
ployed for the production of color and three - 
dimensional motion pictures, and because of 
its capability of eliminating surface reflec- 
tion, it will find many uses in the laboratory. 

Light -polarizing glass may play an impor- 
tant part in television, and there is the pos- 
sibility of it proving to be an effective and 
inexpensive form of light valve. There is 
also the possibility, for instance, that small 
plates of this glass could be effectively em- 
ployed in new types of tuning indicators and 
for the dial scales of all -wave receivers. 

A development of this sort goes to prove 
that with the rapid advancement in all fields 
of science, it is necessary that the radio 
engineer keep abreast with materials 
progress. 

THE NOISE SILENCER 
THE NOISE -SILENCING circuit described by 
James J. Lamb in the February issue of 
QST has interesting possibilities. The idea 
of replacing noise impulses with holes of 
silence is unique to say the least. Just as 
long as the noise impulses are well separated 
and of short duration, the interruptions in 
the signal continuity are not noticeable. As 
a result, many signals that would otherwise 
be lost in noise are clearly readable. 

The effectiveness of the system is limited 
by the fact that all groups of noise impulses 
are not good enough to be widely separated 
and of short duration. Under such condi- 
tions the relief brought on by the partial or 
complete elimination of a train of noise im- 
pulses is replaced by a condition almost as 
bad as the noise itself, that is, excessive 
signal chopping. 

Nevertheless, the system is of distinct 
value in the short -wave bands where auto 
ignition impulses, dial telephone clicks, etc., 
are prevalent, and where program quality is 
not an essential. 

No doubt the original system will pass 
through a number of refinements, and it may 
be that in the near future it will be found 
practical for use in home radio receivers. 

VOLUME EXPANSION 
ONE OF THE new RCA Victor radio- phono- 
graph combinations is equipped with a vari- 
able -gain dynamic amplifier which provides 
an expansion of the volume range of the 
phonograph record from around 45 db to as 
much as 65 db. And now comes Crosley 
Radio Corporation with a new receiver hav- 
ing a volume expander in the loudspeaker 
circuit. 

The Crosley system consists of a bridge 
circuit, one leg of which contains the speaker 
and the other leg two small flashlight -type 
bulbs. The filaments of the bulbs increase 
in resistance with an increase in the a -f sig- 
nal volume, with the result that the greater 
the volume of the signal the greater the 
amount of a -f diverted to the speaker circuit. 

With this system, there is some sacrifice 
at low volume levels, but it is assumed that 
the system would be switched into use only 
in the event that the signal input to the re- 
ceiver was large to begin with. 

The fact that the system cannot be used 
effectively on all high -level signals, because 
of monitoring conditions at the transmitter, 
does not make the arrangement impractical. 
It can be used on many stations and this 
makes it a worthwhile feature, particularly 
since the system is inexpensive. 

MISTUNING 
THE EXPRESS PURPOSE of the tuning in- 
dicator is to safeguard against mistuning. 

But, the effectiveness of the tuning in- 
dicator is made incomplete because of auto- 
matic volume control. 

Possibly it never occurred to the engineer 
that a listener could be so all -fired careless 
in his tuning as to miss the desired station 
completely. In the absence of avc and chain 
programs, this form of mistuning would 
not occur, but it has become a common error 
on the part of the average listener to inad- 
vertently tune his receiver to a distant sta- 
tion rather than to the desired local broad- 
caster. 

Everything is fine, of course, until fad- 
ing takes place and the avc raises the re- 
ceiver gain. More often than not the listener 
is not aware of his mistake until station an- 
nouncements are made. 

The obvious cure is some mechanical ar- 
rangement similar to the one used by Strom - 
berg- Carlson, whereby the tuning control 
clicks into a semi -locked position for each 
setting for a local station. An alternative 
arrangement could be a series of electrically 
controlled panel lights, one for each of the 
usual four or five "favorite" locals. 

And think of the convenience. 
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"4,ifi a anZA:- 
THAT MAKES IT 

PERFECT" 
-TO QUOTE 

A LEADING SET MANUFACTURER 

and he speaks from experience. He, 

like many others, knows that with 

"CINCH" parts and "CINCH" service, 

he gets complete satisfaction. 

Here is the "CINCH" shield, screen grid clip and socket. 
Designed for the ALL METAL TUBE, with exclusive fea- 

tures by "CINCH ". 

1. 

CAP SHIELD. "CINCH" designed steel shield; sets 

snugly on tube top over screen grid cap (as illustrated). 
The perfect function of the tube is assured; hovering 
electrical interferences, or extraneous disturbances are 

grounded. Sharp indentations at base of shield, a feature, 
assure contact when shield is applied. 

2 
SCREEN GRID CLIP. Designed especially for the 
metal tube in four styles, affording wide selection. 

"CINCH" solder coating or plain steel finish. 

3 
SOCKET. With exclusive "CINCH" features. Already 
the popular socket. Every socket need supplied; four, 

five, six, seven and eight prongs; all with eight holes open - 
simplifies testing when assembling sets. Original "CINCH" 
floating type low loss contacts -strong t 6" top plate, 3 64" 

bottom plate -high voltage breakdown -key hole type. 

Each part illustrated is in actual size. These parts con- 

tribute much to the efficiency of the ALL METAL TUBES. 

And to the profit on the set! Users know that when the part 
is a "CINCH" ... so is the problem. That is the record! 
Ask us for names of set manufacturers who can tell you 

about "CINCH" parts or better still, tell us your problems. 

"Cinch" and Oak Radio Sockets are licensed under H. H. Ebv socket patents. 

CINCH MANUFACTURING CORPORATION 
2335 WEST VAN BUREN ST. CHICAGO, ILL. 

Subsidiary: United. Corr Fastener Corporation, Cambridge, Mass. 
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[BRAND 

MICA 
The reputation of your product -as well as the effi- 
ciency of your plant -are dependent upon the mica 
dielectric specified by your engineers. 
The experience gained through supplying mica films to the condenser 
and allied industries for many years qualifies Brand engineers as 
specialists in this field. 

And here is what these specialists recommend . The use of Brand 
mica films in the assembly of your condensers and other products - 
where dependability and accuracy are more than "just important." 
Brand Mica films are of the finest India Ruby available. Carefully 
precision micrometer gauged to specified commercial tolerances, they 
are punched to any shape or size to conform to your design. All 
punchings are clean -edged, flat and non -scaling. The 10,000th, as well 
as the 1.000,000th punching will have the same uniform dielectric 
characteristics as the first sample submitted, because the product 
of one mine is used only. 

Also manufacturers of Mica Plate. Built of large sized hand laid 
India Ruby or Amber splittings carefully positioned for maximum 
mica insulation. Used widely in the assembly of transformers, 
generators, and motors. 

And- -Turbo Tubing: The Brand "Smooth-bore" Turbo Oil Tubing 
available in thirty different sizes has won popularity in the radio 
and allied industries because of its lasting resilience, slow burning, 
and moisture resistant nature. Brilliantly color coded for produc- 
tion facility. 

Descriptive literature and samples furnished on request. 

SINCE 1920 THE FINEST IN INSULATION 
WILLIAM BRAND & COMPANY 
268 Fourth Avenue 
New York, N. Y. 

217 No. Desplaines St. 
Chicago, III. 

INSULAT ION 
Page 4 

A NEW. A BETTER METHOD 
OF DRIVING AND SETTING 
SCREWS AND NUTS.... 

IDEAL FOR RADIO 
ASSEMBLY WORK ON 
BENCH or CONVEYOR 
LINE 

The 

Hammarlund 
Co. uses 

Haskins 

equipment for 
the assembly 

of these units. 

Faster and better work is assured when a 
Haskins driver is on the job. 

Screws and nuts are set to a 

pre- determined degree of 
tightness with a uniformity that 
greatly simplifies the work of 
inspection. 

Breakage of porcelain and 
plastic materials, so largely 
used in radio parts manufac- 
ture, is practically eliminated. 

The Haskins Screw Driver is 

light, portable, thoroughly de- 
pendable ... it will make pos- 

sible real savings in your plant. 

R. G. HASKINS CO. 
4633 W. FULTON ST., CHICAGO 

Ill FLEXIBLE SHAFT EQUIPMENT 
with Greater Adap tability 

askins WRITE TODAY for 
illustrated catalog 
describing several 
types of the 
Haskins Drivers. 

RADIO ENGINEERING 
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FOR FEBRUARY, 1936 

THE 196 RADIO MARKET 
For the First Time in Radio History, the Industry Will Pass the Half -Billion Mark 

Adetailed and far- reach- 
ing survey conducted by RADIO EN- 

GINEERING shows that for the year 1936 

the radio industry will exceed the half - 
billion dollar mark for the first time in 

its history. 
An analysis of the business of the 

radio and associated industries for this 
year indicates that the gradual but 
continuous increase in the total busi- 
ness during 1935, and the estimated total 
business to be handled in 1936, is due 
in a large measure to the development of 
new equipment and the improvement in 

raw materials that have both increased 
the scope of the radio field and brought 
about increased manufacturing effi- 

ciency. 

CONTRIBUTING FACTORS 

Factors contributing to this large ex- 
panse of business are : the development 
of vacuum tubes having greater effi- 

ciency and more numerous applications, 
increased efficiency of all -wave receiv- 
ers, fool -proof receivers of the battery - 
operated type, compact and efficient 
auto -radio receivers, a larger degree of 
engineering efficiency in all forms of 
radio design, and the advancements 
made in all forms of communications 
and radio control systems. 

The radio business in 1936 will be 
given added impetus since this is a 
presidential election year. Moreover, 
a good portion of the money received 
by war veterans in the form of a bonus 
will go into the purchase of radio equip- 
ment. Federal Housing Loans, now ex- 
tended on certain types of radio equip- 
ment will also serve to boost business in 
the fields of servicing, public -address, 

FEBRUARY, 1936 

and residential radio control systems. 
Nearly 1700 manufacturing companies 

will share in the 1936 radio business. 
These companies will purchase over 
$85,000,000 worth of raw materials and 
these materials, when fabricated into 
component parts, tubes and accessories, 
will have a net market value of an ad- 

ditional $160,000,000. 

Of commercial equipment, the business 

in broadcast transmitting equipment, 
including amateur and marine installa- 
tions, will amount to $28,000,000. Com- 

mercial communication equipment, in- 
cluding telephone, telegraph and fac- 
simile, will amount to $35.000,000. 
Public- address equipment, including 
sound picture and recording equipment, 

Fabricated into 
Component Parts 

245, 000,000 ;.;.;.;.;. ... . .. . 'a.-..-r.r.-vv'v... . . .'. .'.'. . .'. . . .'. . . . ........ ................. . . . . . . . .. . . . . . . . . . . . . . . . i 
. . . . . . . . . . .+' ' ''' ' ' ' ' ' '' '..' .''' '!:!::::'::::::::: At............ . : .. . .!. . ! . . . . . . . . . `-:.1...'. . ,. 

Expansion of market value of radio equipment from raw materials to finished products. 

Over 5,100,000 radio receivers having 
a market value of $204,400,000 will be 

absorbed during the year. Manufac- 
turers of broadcast and amateur trans- 
mitter equipment, public- address equip- 
ment, commercial communications 
equipment, and industrial control de- 
vices will chalk up a total net sales of 

over $88,000,000. 

MARKET BREAKDOWN 

A breakdown of this immense market 
is given in the accompanying charts. 

will run to $5,000,000. About $20,000,- 
000 of business will be done in indus- 
trial- control equipment, this equipment 
including therapeutic and other elec- 
tronic devices. 

All companies connected with the 
manufacture of radio equipment of one 
type or another, will require approxi- 
mately $90,000,000 worth of component 
parts and accessories, tubes not includ- 
ed. An additional $50,000,000 worth of 

components will be required during 1936 

for replacement purposes. Approxi- 
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VOLUME 
CONTROLS 

NEW -5,184,000 
REPLACEMENT - 

2,600,000 

SWITCHES 
7,500,000 

DIAL ASSEMBLIES PILOT LIGHT MOLDED 
5,184,000 1 ASSEMBLIES KNOBS 

8.600,000 I 38,000, 000 

TONE CONTROLS 
NEW - 1,600,000 
REPLACEMENT - 

800,000 

MISCELLANEOUS 
HARDWARE 

23,000,000,000 

BAND SELECTOR 
SWITCHES 

5,000,000 

SECTIONAL 
ALUMINUM 
SHIELDING 
3,000,000 
SQ. FEET 

ALUMINUM 
ROD 

5,100,000 FEET 

SOCKETS 
NEW -59,700,000 
REPLACEMENT - 

500,000 

FIXED RESISTORS 
NEW- 158,100,000 

REPLACEMENT - 
7,440,000 

WIRING 
451, 008, 000 

FEET 

VOLTAGE _ 
DIVIDERS 

NEW- 5,184,000 
REPLACEMENT - 

250,000 

MICA 
CONDENSERS 

NEW - 169,000,000 
R EPLACEM EN T- 

6,000,000 

TRIMMING AND 
PADDING 

CONDENSERS 
NEW- 62,208,000 
REPLACEMENT - 

3,500,000 

FLEXIBLE RESISTORS 
NEW - 30,600,000 

R EPLACEMENT - 1,100,000 

PAPER CONDENSERS 
NEW- 91,800,000 

REPLACEMENT- 30,600,000 

TERMINAL 
STRIPS 

7,500,000 

r ?tuna rourtrsy RCA Vanntarhrrinq Co., Inc 
Number of original and replacement components that will be used in radio receivers 
during 1936. Figures are based on an estimated production of 5,180,000 radio chassis 

for this year. 

mately $35,200,000 worth of tubes will 
be required for new equipment and an 
additional $34,100,000 worth for re- 
placement purposes. 

The raw materials and the component 
parts used in the manufacture of radio 
and electronic equipment are identical 
in nature. Such items as -molded plas- 
tics and ceramics, mica, wax, paper, 
aluminum, copper, etc., go into the 
manufacture of various types of con- 
densers which are in turn supplied to 
the manufacturers of home and com- 
mercial radio receivers, broadcast and 
amateur radio transmitters, public -ad- 
dress equipment, electronic control de- 
vices, laboratory equipment, etc. Many 
of the same materials, such as molded 
plastics, ceramics, paper, aluminum, cop- 
per, etc., are also used in the fabrica- 
tion of numerous other component parts 
that are used by the majority of the 
manufacturers in the field. 

MANUFACTURING BRANCHES 

There are seven principal manufactur- 
ing branches in the field and the equip- 
ment they manufacture is subdivided as 
follows : 

(I) Manufacturers of Radio Receivers 

(a). 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

b 
(d) 
(e) 
(f) 
(g) 
(h) 

Page 6 

Complete Receivers 
Home Receivers 
Broadcast Monitors 
Police Car Receivers 
Police Station Receivers 
Direction Finders 
Aircraft Receivers 
Automatic Sounders 
Press Transcribers 
Time Signal Receivers 
Short -wave Receivers 
Remote Control Devices 
Pickup Equipment 

Frequency Stabilizers 
Signal Amplifiers 
Filters or Suppressors 
Test Equipment 

(2) Manufacturers of Broadcast Equip- 
ment 

(a) Complete Transmitters 
(b) Speech Amplifiers 
(c) Remote Pickup Equipment 
(d) Television Apparatus 
(e) Production Testing Equipment 
(f) Remote Control Equipment 
(g) Automatic Level Controls 
(h) Monitoring Equipment 
(i) Tele- Control 

1. Police 
2. Army -Navy 
3. Municipal 
4. Sound Picture 
5. Commercial Transmission 
6. Press 
7. Broadcast Chain Circuits 

(j) Short- and Long -Wave Trans- 
mitters 

(3) Manufacturers of Wire and Wire- 
less Communications Equipment 

(a) 
(b) 
(c) 

(e) 
(f) 
(g) 
(h) 
(i) 
(i) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

12. 

13. 
14. 

A -F and D -C Amplifiers 
Multiplex Equipment 
Speech Inversion Equipment 
Automatic Senders 
Automatic Receivers 
Time Cut -Off Devices 
Translating Devices 
Teletype Equipment 
Facsimile Transmitters 
Navigation Aids 
Base Station Equipment 
Directional Beams 
Radio Beacons 
Homing Devices 
Radio Altimeters 
Collisional Alarms 
Automatic Field -Light Controls 
Marker Light Controls 
Blind Landing Devices 
Radio Compasses 
Photoelectric Communication De- 
vices 
Wind Direction and Velocity 
Measurement Devices 
Automatic Tranmission 
Visibility Measurement Devices 

(4) Manufacturers of Amplifiers 

(a) Sound Systems 
1. Airports 
2. Educational Institutions 
3. Industrial Instruction 
4. Railway Stations 
5. Sports Announcements 
6. Traffic Direction. 
7. Outdoor Sound Advertising 
8. Public Address 
9. Calling Systems 

10. Centralized Radio 
11. Ship Installations 

(b) Sound Picture Equipment 
(c) Electronic Industrial Control 
(d) Industrial Communications Sys- 

tems and Test Equipment 
1. Recording Equipment 
2. Detector- Systems 
3. Illumination, Control Devices 
4. Carrier Current Systems 
5. Criminology Devices 
6. Metallurgical Test Equipment 

Consoles 
1,400, 000 

$ 90, 300, 000 :,:;:;:?.O}';;;:4, :::: .;: :,: ::::°'r:Ó:, ::pw:} 

Table 
Models ' 2,800,000 

.600, ::ti: :''' '`r:' :';: ::: .,,,,,.., ,.. .,.,... ......... ,,,.,.,.,.; ......,..,. ,...... .o.....::.. ....... : 
s.:..e........eeewe.<?..: a ...... : 

Mobile I 900,000 

31,500,000::::::: 

The number of radio receivers of each principal class that will be produced during 1936, 
and their total market values. 

RADIO ENGINEERING 
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' SOLDER -$ 405,000 

I MICA- $ 426,000 - WAXES, VARNISHES -$ 600,000 - MOLYBDENUM - $ 700,000 
VARNISHED CLOTH- $ 950,000 

TEXTILES -S 1,000,000 

LACQUERS, PAINTS -$ 1,000,000 

PAPER- $ 4,170,000 

TUNGSTEN- $ 1,500,000 

SCREW MACHINE PARTS -$ 4,800,000 

CARBON -$ 2,200,000 

CERAMICS -$ 2,400,000 

LAMINATED INSULATION -I 2,500,000, 

MOLDED PLASTICS -$ 3,000,000 
BRASS, BRONZE, ETC.- $ 3,900,000 

COPPER- $5,500,000 
ALUMINUM - $ 8,807,000 

IRON AND STEEL - $10,000.000 

NICKEL- $ 10,184,000 

WIRE- $29,000,000 

Comparative dollar values of the raw materials that will be purchased by the radio and 

allied industries during 1936, to be used in the fabrication of component parts and 

complete equipment. 

(5) 

7. Intensity Control Devices 
8. Chemical Measurement Devices 
9. Electrical Testing Apparatus 

10. X -Ray and Therapeutic Equip- 
ment 

11. Protective Devices; Fire, Bur- 
glar, etc. 

Manufacturers of Electrical Power 
Devices 
1. Storting Equipment 
2. Rectifiers and Inverters 
3. Circuit Breakers 
4. Frequency Controls 
5. Synchronizing Equipment 
6. Current and Voltage Regulators 
7. Relays, Vibrators, Switches 
8. Generator Field Controls 
9. Surge and Lightning Arrestors 

10. Commutation Control 
11. Elevator Leveling Controls 
12. Frequency Indicators 
13. High - Voltage Voltmeters 
14. Sensitive Electrical Measuring 

Devices 
15. High -Frequency Supply for High - 

Speed Motors 

(6) Manufacturers of Laboratory Meas- 
uring Devices 

1. Resistance, Capacity, Inductance 
2. Sound Pressure 
3. Micrometer Measurements 
4. Photometric Determination 
5. Moisture Determination 
6. Densitometry 
7. Tachometers 
8. Stroboscopes 
9. Chronographs 

10. High Vacuum Measurements 
11. Oscillographs 
12. Integrating Ultra - Violet Meters 
13. Frequency Measurements 
14. Traction Dynamometers 
15. Astronomical Measurements 
16. Spectrophotonletry 
17. Telemetering 

(7) Manufacturers of Components En- 

tering All Groups Above 
Practically all of the various devices 

listed used quantities of the raw ma- 

terials peculiar to the manufacture of 

radio and electronic equipment. These 
materials are used, first, in the manu- 
facture of the components, and, second, 
in the fabrication of the complete equip- 
ment. 

The total dollar value for each of the 
principal raw materials for the year 
1936 is given in the accompanying 
chart. There follows a breakdown of 
each material which shows where it 

goes. 

ALUMINUM: 

In Sheet Form: Used as electrical 
shielding and as chassis material in 
radio receivers and transmitters, audio 

Number 

amplifiers, public- address equipment, 
electronic devices, as plates for vari- 
able condensers and, in stamped form, 
as coil and tube shields. 

In Rod Form: For shafts of vari- 
able gang condensers, waveband selector 
switches, volume and tone controls and 
as mechanical supports. 

In Foil Form: In the manufacture 
of high -capacity electrolytic condensers. 

BRASS - BRONZE: 

In Sheet Form: Used for the plates 
of variable and trimmer condensers, 
electrolytic condenser cans, terminals, 
socket contacts, lugs and washers, dial 
pointers, escutcheons and, in heavy 
gauge, for transmitting condenser plates. 

In Tubing Form: Vacuum tube base 
pins, terminal connectors, conduits and 
water- cooled transmitter tubes. 

In Rod Form: Drive shafts, sub - 
panel bushings, supports, etc. 

PHOSPHOR BRONZE: 

Used for trimmer and padder con- 
denser plates, selector switches, vibrators 
and relays, connectors, aerial wire and 
circuit breakers, dial cables, pilot -light 
assemblies, wiping contacts. 

CARBON: 

Carbon in its various forms, is used 
in the manufacture of dry -cell "A", "B" 
and "C" batteries, fixed resistors, vari- 
able resistors of the type used for tone 
and volume control, transmitter tube 
plates, microphone buttons, brushes and 
contacts, and as a lubricant. 

CERAMICS: 

Ceramics, such as Lava, Steatite, 
Porcelain, etc., are used principally as 
insulators in radio components and 

(Continued on page 181 

of original and replacement components that will be used in radio receivers 
during 1936. 

Photo courtesy RCA Manufacturing Co., Inc. 

METAL AND NEW- 38,880,000 GANG CONDENSERS 
GLASS TUBES REPLACEMENT- 37,169,000 5,200,000 

N 
PAPER CONDENSERS 

NEW- 91,800,000 
REPLACEMENT-30,600,000 

R -F COILS 
NEW- 63,000,000 

REPLACEMENT - 
1,260,000 

TRIMMER 
CONDENSERS 

NEW-62,208,000 
REPLACEMENT-3,500,000 

ELECTFOLYTIC CONDENSERS 
NEW- 11,664,000 

REPLACEMENT-6,598,400 

POWER 
TRANSFORMERS 
NEW-4,500,000 

REPLACEMENT - 
600,000 

AUDIO 
TRANSFORMERS 
NEW - 14,500,000 
REPLACEMENT - 

1,700,000 

ANTENNA WIRE--)Poi 
60,000,000 FEET 

I -F COILS 
NEW - 19,000,000 

REPLACEMENT- 500,000 

TUBE SHIELDS 
33,048,000 

CHASSIS 
5,184,000 

COIL SHIELDS 
31,104,000 
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This is a big country. It 
has a lot of people in it. To a far 
greater extent than in any other nation, 
the people of this country have taken 
to radio. Instead of being the passing 
fancy some predicted for it in the early 
20's, radio lias become an established 
American institution, one of the major 
industries. 

And yet, within the United States is 
a vast neglected market for radio 
amounting to fully one -third of all the 
people living in this land of ours. From 
the beginning of broadcasting until only 
recently, the Radio Industry has catered 
to two -thirds of the people and neg- 
lected the one -third. This neglected 
third is radio's biggest immediate op- 
portunity for the sale of receivers and 
of the equipment and services which go 
with it. 

For purposes of analysis, the popula- 
tion can be divided into two broad 
groups; those who can use a -c sets and 
those who can't; those who live in 
homes with electricity and those who 
don't. Those who don't obviously must 
use battery- operated receivers or do 
without radio. No matter how good or 
how inexpensive an a -c set may be, 
those people can't use it; no matter how 
badly they want radio in their homes, 
as long as nothing but a -c sets are being 
made, they can't have it. 

BATTERY SET MARKET 

In round numbers there are 30,000,- 
000 families in the United States. Of 
these, 20,000,000 live in homes with 
electricity and therefore can use a -c 
sets and wouldn't be interested in bat- 
tery receivers ; 10,000,000 live in homes 
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without electricity, and by the same 
token must use battery -operated re- 
ceivers and can't be interested in a -c 
sets. 

Each of the 10,000,000 families living 
in homes without electricity is as much 
of a prospect for a receiver as each of 
those living in wired homes. More so, 
just at present, for the wired home mar- 
ket has been worked so hard that it is 
more nearly saturated than the battery 
set market, which has scarcely been 
worked at all. 

The battery set market for the most 
part is rural. It is made up of people 
living beyond the power line. In this 
group, as in any other large population 
group, are wealthy people, well -to -do 
independent people and poor people. All 
but the poorest of the poor are good 
prospects for radio receivers. There is 
nothing in statistics or in history to 
indicate that the rural section of the 
population has a greater proportion of 
poor people than the urban. In fact, it 
most probably is the other way around. 
The rural market for radio undoubtedly 
can be saturated to the same extent as 
the urban market. That it has not 
reached this degree of saturation along 
with the city market is not due to an 
impoverished state, although this is a 
popular alibi, but largely to the fact that 
until recently the Radio Industry has 
not produced a really practical country 
home receiver. 

Saturating the rural market to the 
same extent as the urban market would 
mean the production and sale of at least 
7,500,000 battery- operated receivers. 
Nowhere else does there exist a ready, 
hungry, empty market for so many re- 

ceivers. With the a -c field better than 
75% saturated, it is predictable that 
radio's next marked expansion will be 
in the rural field. But this expansion 
can not take place and the unwired mar- 
ket be saturated with just any old kind 
of a battery receiver. 

THE A -C RECEIVER 

A modern console -type a -c operated all - 
wave receiver, including all the latest 

improvements. 
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The vast market beyond the 

power line will be tapped this 

year with the modern battery - 

operated receiver which has 

finally come into its own 

O peliate.1 Reteis'er 
RURAL NEED 

Before the a -c set came out, all re- 
ceivers were battery operated, and then, 
if ever, the rural dweller had his op- 
portunity to obtain the benefits and 
pleasures of radio. Ever since broad- 
casting started it has been accepted as 

THE BATTERY SET 

A modern console -type "Air- Cell" oper- 
ated receiver having the same advan- 

tages as the a -c set. 
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self- evident that radio had more to offer 
those living in the remoter regions than 
the city dweller. The distant, semi - 
isolated country home pulsing to the 
music of an orchestra in a distant city 
exerted and still exerts a powerful influ- 
ence on the imagination ; the farmer, 
miles from his market, receiving up -to- 
the- minute information on prices and 
day -by -day advice from farm experts 
on the conduct of his business has long 
been used as an example of the utilita- 
rian value of radio. The main differ- 
ence between the urban and rural mar- 
kets is that the city dweller wants radio, 
but the rural dweller needs it. 

Yet, at the end of the battery set era. 
the receivers in use were divided about 
in the ratio of 9 in city homes to 1 in 
rural homes, in spite of population di- 
vision of 2 to 1 and the added appeal 
radio naturally has for the rural dweller. 
Radio was then. and is now a natural 
for the country home, yet, when noth- 
ing but battery receivers was being 
made, radio penetrated only skin deep 
into its natural field, the rural market. 
The reason was not inability to buy or 
lack of desire to buy, but that the re- 
ceivers of those days, although battery 
operated, were not practical for use in 
country homes. 

From the beginning of broadcasting 
clear up to the advent of the a -c set, the 
Radio Industry had not succeeded in 
producing a practical rural home re- 
ceiver and the vast rural market went 
neglected because of this fact. The de- 
velopment of the a -c set and its ready 
acceptance by those living in wired 
homes so taxed the facilities of the set 
manufacturers that almost unanimously 

(Courtesy Crosicy Radio Corp.) 

they dropped the battery set like a hot 
potato, thus abandoning even the pre- 
tense of catering to the needs of those 
who could benefit from the ownership 
of a receiver. 

EVOLUTION OF BATTERY RECEIVER 

The knotty rural radio problem was 
solved in 1930 and it was solved, nat- 
urally enough, by a battery manufac- 
turer. This manufacturer, sensing the 
threat at its business by the a -c receiver, 
and realizing the possibilities in the 
almost untouched rural field, set about 
in 1928 to find out how to make a truly 
practical 'country home receiver. By 
1930, the answer was ready, requiring 
only that the set manufacturers begin 
making receivers according to the plan 
worked out to open up this long neg- 
lected and eager radio market. 

A brief examination of the shortcom- 
ings of the pre -a -c battery receivers and 
of the reasons for their failure to meet 
the needs of the rural dweller will serve 
to reveal the nature of the problem and 
to take clear that today's battery re- 
ceivers are just what the rural market 
has been waiting for. 

The early receiving tubes (201 -A) re- 
quired so much filament power that only 
a storage battery could supply it. Each 
tube took 0.25 ampere at 5.0 volts, a 
total of 1.25 watts per tube, and even 
with 3 -tube sets, which at one time were 
so popular, the total filament power re- 
quired was 3.75 watts, well outside the 
economical or practical range of any 
form of low- voltage primary battery. 

A storage battery naturally presup- 
poses the existence of near -by, conven- 
ient charging facilities. and charging 
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facilities do not grow on farms. The 
use of storage- battery receivers was re- 
stricted by the very nature of the battery 
to those who lived close enough to 
sources of power to make storage bat- 
tery maintenance at least half -way feasi- 
ble, and it was for this reason that radio 
did not penetrate very deeply into the 
rural areas. What was not realized then 
but what is perfectly obvious today is 
that the storage battery receiver is only 
one short step removed from the all - 
electric set, being dependent, in the last 
analysis, on the power supply line for 
its operating power, and naturally usa- 
ble with greatest convenience only by 
those living in wired homes provided 
with a home charger. 

deliver heavy currents economically. 
Therefore tubes with low -drain fila- 
ments were indicated. 

The tube people rose to the situation 
manfully. They developed a tube (199) 
that would do as much on only 180 
milliwatts as the big husky 201 -A would 
do on 1250 milliwatts. Only 60 milli- 
amperes at 3.0 volts per tube, a rational, 
economical load for the standard, widely 
distributed, universally used No. 6 dry 
cell. 

With the development of the dry cell 
tube, rural radio took a new lease on 
life. Set manufacturers were swamped 
with orders. At last it looked as if 
radio was going to fulfill its destiny by 
penetrating to every nook and cranny 

10,000,000 
Families 
in Homes 
without 

Electricity 

20, 000, 000 
Families 
in Homes 

with 
Electricity 

There are twice the number of families in homes with elec- 
tricity as there are in homes without electricity, but the for- 
mer market is already 75 per cent saturated, whereas the 

latter is only 25 per cent saturated. 

It took several years for the infant 
Radio Industry to awake to the realiza- 
tion that radio was not reaching out 
into the rural areas where it was most 
needed, but when it did wake up, it went 
at the problem hammer and tongs, de- 
termined to leave no stone unturned un- 
til every home in the country, rural and 
city alike, was overflowing with music. 
The energy and aggressiveness of the 
Industry in those days was just a little 
bit awesome, and inclined to be some- 
what hit -or -miss, but it got things done. 

FIRST DRY CELL TUBES 

The past weakness to be overcome 
and the line of future action to be fol- 
lowed were plain. The storage battery 
was the stumbling block and had to be 
eliminated. What was needed was a set 
completely independent of the power 
line, and this inescapably meant a re- 
ceiver obtaining all operating power, 
filament as well as plate, from primary 
batteries. But primary batteries can't 
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of the country, but it didn't. 
Those dry battery sets which went out 

with so much promise and with every 
surface indication of being the final 
solution of the rural radio problem soon 
began trooping back. They wouldn't 
stay sold. Within a year of its launch- 
ing the dry cell set was practically dead. 
All manufacturers but one ceased its 
production, returning to the less salable 
but more dependable storage battery set, 
and a year later, the sole remaining 
manufacturer gave up. 

The dry battery set was the worst 
commercial flop in radio history. 

CAUSE OF FAILURE 

The cause was obscure but not be- 
yond discovery. Popular opinion blamed 
the tubes, because they were forever and 
eternally burning out, but the trouble 
was more deeply seated than the tube. 
The dry cell tube would last as long and 
serve as well as the storage battery 
tube when burned at constant voltage, 

but dry cells do not deliver their output 
at constant voltage. They start out at 
about 1.5 volts per cell and wind up at 
1.0 volt per cell or less, usually less. 
To remove them from service before 
they get down to 1.0 volt or less is to 
throw away, unused, a large part of 
their electrical energy. The 199 tube 
filament was rated at 3.0 volts, which 
called for a battery of three dry cells 
connected in series, to enable it to be 
worked down to 3.0 volts, or 1.0 volt 
per cell. 

The initial voltage of a 3 -cell dry 
battery is 4.5 volts, and thus it was that 
every purchaser of a dry battery re- 
ceiver had at his disposal 50% more 
voltage than the tube could stand with 
nothing between him and its destruc- 
tion but a manually- operated rheostat 
which he was supposed to adjust from 
time to time to absorb the difference 
between 3.0 volts and the instantaneous 
voltage of the battery. And he just 
couldn't do it. The natural tendency 
was to over -voltage the tubes, since 
turning on more power made the set 
play louder, and the inevitable conse- 
quence of trying to hitch a variable - 
voltage battery to a constant- voltage 
tube was an epidemic of premature tube 
failures which brought about the total 
collapse of the dry battery set idea. 

The Industry did not abandon the dry 
battery set without a struggle. All sorts 
of ideas were tried to make voltage 
regulation automatic. They ranged all 
the way from complicated self- adjust- 
ing rheostats requiring more power for 
operation than the set itself, filament 
voltmeters with a red line at 3 volts and 
dire warnings not to push the needle up 
into the danger zone, to thermo -electric 
regulators with no moving parts ; but 
one and all failed to solve the problem. 
It was as though nature never intended 
the variable -voltage dry cell and the con- 
stant- voltage tube filament to trot in 
double harness, and all attempts to mate 
this incompatible pair met the usual 
consequences attendant upon attempts 
to thwart any natural law. 

VARIABLE VOLTAGE TUBES 
UNSUCCESSFUL 

Here were two major drives launched 
at the rural radio market, both of which 
failed because of the inherent nature of 
the "A" battery. Being primarily a 
battery problem, and since the a -c set 
came along shortly after the dry battery 
set's collapse, absorbing the entire at- 
tention of the Industry, it was once 
again taken up, this time by a battery 
manufacturer. One of two things ob- 
viously was required: a variable voltage 
tube or a constant voltage primary "A" 
battery. 

The variable voltage tube idea was the 
more interesting from the battery 
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maker's viewpoint, as it would function 
without rheostats or other voltage con- 
trol devices directly from an "A" bat- 
tery made of dry cells. Being a staple 
item of production, the 6 -inch cell would 
thus find another large field of useful- 
ness through the medium of the variable 
voltage tube, and battery makers are al- 
ways on the lookout for ways to make 
two dry cells grow where only one grew 
before. 

A good deal of time was spent and, 
as it turned out, wasted, trying to de- 
velop a tube filament that would have 
sufficient emission at low, economical 
power inputs and which would suffer 
no damage when subjected to the full 
initial voltage of 1.5 volts per cell and 
undergo no appreciable reduction in op- 
erating characteristics when battery vol- 
tage fell to 1.0 volt per cell or less. But 
all efforts to make such a filament failed. 
The voltage range -50% or more -of 
the dry cell was too great. 

NEW BATTERY DEVELOPED 

Remained only the constant voltage 
primary battery idea. No such battery 
existed in practical form for radio ap- 
plications, but a number of clues as to 
how to make one existed. Primary 
battery voltage declines with discharge 
primarily because of decreasing effec- 
tiveness of the depolarizer. The de- 
polarizer is always oxygen, usually in- 
troduced into the battery at the time of 
manufacture in the form of various 
oxygen- bearing compounds, such as 
manganese dioxide. If some means 
could be provided whereby there always 
would be an ample supply of oxygen 
available right at the surface of the 
positive electrode, the voltage would re- 
main practically constant throughout 
the battery's life. 

The problem of imparting constant 
voltage to a primary battery was solved, 
not by using some new and different 
kind of oxygen- bearing compound, but 
by taking the oxygen as required di- 
rectly out of the air. A unique form of 
gas absorbing carbon having a strong 
affinity for oxygen was used as the posi- 
tive electrode, and the battery built 
around this air depolarizing electrode 
came up to all expectations. Because 
it "breathes" oxygen out of the air, 
the manufacturer called it the "Air 
Cell" battery. 

While the main object to be achieved 
was the attainment of constant voltage 
in a primary battery, a number of in- 
cidental advantages came out of this 
development. Because atmospheric oxy- 
gen is free and chemical oxides are both 
costly and bulky, the "Air Cell" bat- 
tery gives more ampere -hours per unit 
of volume, per unit of weight, and per 
unit of cost than any other form of pri- 
mary battery. Compared with the most 
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economical combination of dry cells de- 
signed for the same load, the "Air Cell" 
battery gives nearly twice as many am- 
pere -hours per dollar of cost. But most 
important of all, from the standpoint 
of making radio available to rural 
dwellers, is the fact that it delivers its 
output at practically constant voltage. 
This solved the voltage regulation prob- 
lem by eliminating it. 

The constant voltage primary "A" 
battery of itself was not the complete 
solution of the rural radio problem. 
Its voltage differed from that of all 
previous types of batteries and as a con- 
sequence there were no tubes in exist- 
ence with which it would co- function. 
It was necessary to develop a line of 

along previous lines look sick and sound 
ridiculous. Gone was the external tin 
horn loudspeaker and in its place was 
the self- contained unit with the loud- 
speaker an integral part of the whole. 
The dynamic speaker had come in, revo- 
lutionizing all ideas of what a radio set 
should sound like. To be acceptable, 
modern battery receivers must look like 
as well as sound like a -c sets, and that 
meant starting from scratch in basic 
receiver design. 

FIRST "AIR CELL" RECEIVER 

The first "Air Cell" receiver was pro- 
duced in 1930. Its introduction was not 
accomplished by any ballyhoo or fanfare 
of trumpets. Announced quietly and ex- 

Unsold Market 
for A.C. or D.C. 

Sets 

Electric Sets 
in Operation 

Of 30,000,000 families, only 4,000,000 in electrified areas are 

>till unsold, whereas 7,500,000 remain unsold in areas beoynd 
the power line. 

2 -volt tubes before receivers could be 
built. 

The "Air Cell" battery's voltage is 
approximately 2.5 volts. Tube fila- 
ment voltage must be lower than "A" 
battery voltage to allow for the ines- 
capable voltage drop caused by the re- 
sistance of the battery leads, switch and 
other elements of the filament circuit be- 
tween the battery and the tubes. The 
voltage rating of the new tube was es- 
tablished at 2.0 volts, thus allowing 0.5 
volt leeway which was considered 
enough to take care of the maximum 
lead and switch resistance liable to be 
embodied in the design of any receiver. 

The "Air Cell" battery and the 2 -volt 
tube provided the means whereby set 
manufacturers could produce a truly 
practical rural radio receiver. By the 
time they were ready for release, how- 
ever, the a -c set was two years old and 
had established a standard of appearance 
and performance which by comparison 
would make a battery receiver designed 

ploited cautiously, without any consumer 
advertising whatever, it was an im- 
mediate success. Although the price 
was ridiculously high in comparison 
with today's prices, and although 1930 

probably marked an all -time low in the 
financial affairs of the farmer, those 
early sets were bought eagerly and, al- 
most unique for battery sets in rural 
communities, they stayed sold. A check- 
up made about a year later, revealed the 
existence of some of those pioneer sets 
in such far -away places as Alaska and 
the Hawaiian Islands, where they were 
giving complete satisfaction. 

The growth of the "Air Cell" receiver 
idea, while not spectacular, has been 
steady ever since it was launched in 
1930. Improvements have come as a 
natural course of events, and 1935's 
receivers not only out -perform the early 
1930 sets, but do it on even less battery 
power, and with it all, they cost much 
less. Each year has shown a substantial 
increase in sales over the preceding 
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year, and there have been steady addi- 
tions to the list of set manufacturers 
making "Air Cell" receivers until today 
there are over twenty of them including 
practically all the well -known, leading 
prominent set makers. The "Air Cell" 
receiver is available today in a wide 
variety of makes, models and prices. 
It is a firmly established institution, 
well out of the experimental stage, with 
over five solid years of experience and 
development behind it. 

The "Air Cell" receiver differs from 
battery sets of the pre -a -c days about 
as radically as the a -c set itself. Instead 
of a voltage regulating rheostat and a 
multiplicity of tuning dials requiring an 
engineer to operate them correctly, it 
has no voltage regulating devices of any 
sort, and it has the sane single tuning 
control with calibrated dial found on 
the latest a -c sets. It snaps on and off 
with a switch, just like an a -c set, and 
with the constant voltage of the "A" 
battery, tube filament voltage is never 
too high or too low. Unlike early bat- 
tery sets, it is fool proof, to use an in- 
elegant expression. The user can't 
abuse his tubes. 

The "Air Cell" receiver not only op- 
erates with all the simplicity and de- 
pendability of an a -c set, it looks like 
one, and best of all, perhaps, it sounds 
like one. Dynamic speakers, developed 
especially for "Air Cell" receivers, ob- 
taining their field from powerful perma- 
nent magnets instead of from electro- 
magnets, and therefore requiring no 

battery power whatever for excitation, 
reproduce the kind of tone quality es- 
tablished as the standard of comparison 
by the a -c set. 

POWER CONSUMPTION 

Alternating -current receiver practise 
has contributed much to battery set de- 
sign. Many features, essential to a -c 
operation, have been applied to battery 
receiver design with highly beneficial 
results. One great difference exists, 
however, which confronts every a -c ex- 
perienced designer who contemplates 
developing a satisfactory battery re- 
ceiver. In a -c practise, the question of 
power consumption is relatively unim- 
portant. It may be 60 watts or it may 
he 100. Alternating- current power is 
both plentiful and cheap. Not so with 
battery power. It is neither plentiful 
nor cheap. Every last little milliwatt 
delivered to the set must be made to give 
a good account of itself. A wasteful 
battery set can not compete. Other 
things being equal, the best set is the 
one which gets along on the least battery 
power, for the owner of that set will 
get longer battery life and lower operat- 
ing expense than the owner of some 
other set which performs no better but 
is hard on batteries. 

It is surprising what has been accom- 
plished in the last few years in the con- 
servation of battery power with, if any- 
thing, an improvement in receiver per- 
formance. It is not uncommon for an 
a -c receiver, adjusted to deliver two 

or three watts of undistorted power to 
the loudspeaker, to draw as much as 100 
watts from the line. Some modern bat- 
tery sets, capable of delivering two or 
three watts to the loudspeaker, do it on 
a total input of well under 5 watts total, 
"A ", "B" and "C ". Such efficiencies 
are essential for battery receivers, for 
while a -c power may cost only 8 or 9 
cents per kilowatt -hour, battery power 
may cost as many dollars per kwh. 

Aside from the filament circuit which, 
as a result of the constant voltage "A" 
battery, has now become simplicity it- 
self, modern battery receivers differ 
from those of the pre -a -c days in a 
number of important respects, making 
for better performance and longer "B" 
battery life. These changes involve the 
grid and plate circuits of the receiver 
for the most part. 

In the old days, receivers usually be- 
came inoperative when the "B" battery 
got down to about 17 volts per 22-1/2 - 
volt section, requiring battery replace- 
ment at that point. Because of this, the 
impression was created -and it still 
exists in certain quarters -that a "B" 
battery is exhausted when it gets down 
to 17 volts. This is not so. At 17 volts, 
a "B" battery is far from exhausted; it 
still has a lot of unused capacity remain- 
ing in it. The old sets couldn't take it 
below 17 volts, so their owners, all un- 
knowingly, were throwing away a lot 
of perfectly good, relatively expensive 
battery power which was unavailable to 
them. 
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Diagram of a typical battery -operated receiver; the one shown is the Grunow Chassis 7DB. This receiver has everything the a -c set 
has -superheterodyne circuit, all -wave reception, automatic volume control, real power output, dynamic -type speaker and the same 

simple control systems. A "C" bias bleeder is also included. 
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INCREASED "B" BATTERY LIFE 

Today's battery receiver imposes no 
such drain on its owner's pocketbook. 
It sails right through the old cut -off 
point of 17 volts without knowing it, and 
continues to function with entire satis- 
faction until the "B" battery has yielded 
up all the energy the purchaser paid for. 
The savings thus effected are remark- 
able, the least being to prolong "B" 
battery life by 40 %, and in many cases 
resulting in actually doubling "B" bat- 
tery life. The accomplishment of this 
is an example of how certain practises 
have been applied to battery set design 
with beneficial results. 

The reason the old sets quit working 
in the neighborhood of 17 volts was 
the increased internal resistance of the 
"B" battery at that stage of its dis- 
charge. It is just as natural for the 
internal resistance of a battery of dry 
cells to increase with discharge as it 
is for its voltage to go down. It is one 
of the battery's inherent properties. 
This resistance, common to the plate 
circuits of all the tubes, eventually 
reached a stage where it set up exces- 
sive regenerative effects, causing the 
receiver to squeal, or motorboat or 
otherwise become unmanageable and in- 
operative. That it happened in the 
neighborhood of 17 volts was purely 
fortuitous; it might just as easily have 
been at some higher voltage. 

The "B" power supply unit of an a -c 
set acts almost exactly like an old, run- 
down "B" battery. Its "internal re- 
sistance" is high and as a result, its 
voltage regulation is poor. Before the 
a -c receiver could even be made to op- 
erate, means of making it independent 
of "B" power supply unit resistance 
had to be evolved. In general, the de- 
sired result is obtained by some form 
of filtering, and this same idea, applied 
to the battery receiver, makes it just 
as independent of "B" battery resistance, 
thus enabling the battery to continue in 
service until it is completely used up. 
The amount and kind of filtering re- 
quired differs with different designs 
and circuit arrangements so that no gen- 
eral rule for handling this phase of bat- 
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tery receiver design can be laid down. 
Each design has to be analyzed and 
treated separately. 

Filtering alone, while helpful, will not 
accomplish all the "B" battery life pro- 
longation that is possible. Another fea- 
ture of set design, which in addition 
to filtering, makes it possible to go the 
whole way is the practise of bleeding the 
"C" battery during periods of receiver 
operation so that the grid bias voltage 
goes down in step with the declining 
plate voltage. 

BLEEDING "C" BATTERY 

Normally the "C" battery delivers 
no current and its voltage remains at 
its initial level for long periods. The 
"B" battery, on the other hand, delivers 
sizable currents and its voltage naturally 
goes down with use. Under the old 
conditions prevailing in the early days, 
the grid -bias voltage was right only 
once, usually during the first listening 
period after installing new batteries. 
Thereafter, the biased tubes became pro- 
gressively over -biased, causing sensi- 
tivity and undistorted output to fall off 
rapidly with declining "B" voltage. 

Bleeding the "C" battery correctly 
maintains the ideal relationship between 
plate and grid voltage throughout bat- 
tery life. Thus the loss of sensitivity 
and undistorted output per volt drop 
in the "B" battery is greatly reduced, 
and with the avoidance of instability 
resulting from filtering, there is no pro- 
nounced diminution of set performance 
until the "B ". battery is in the last stages 
of complete exhaustion. 

"C" battery bleeding is usually ac- 
complished by switching a resistor of 
suitable value across the battery term- 
inals during periods of receiver opera- 
tion. This calls for a separate contact 
on the "off -on" switch. The amount 
of resistance required depends largely 
on the receiver's plate current and the 
rate at which it changes with changing 
plate voltage. Since this rarely is the 
same for any two designs, accurate 
bleeder design can he accomplished only 
by an analysis of the characteristics of 
the receiver. 

The practise of filtering and bleeding 

(Courtesy Crosier Radio Corp.) 

the "C" battery is almost universal to- 
day. Almost without exception, all bat- 
tery receivers of current manufacture 
embody this important battery saving 
feature. 

ELIMINATION OF LEAKAGE CURRENTS 

Still another departure from early 
battery set design is the now universal 
practise of disconnecting the "B" bat- 
tery from the receiver during periods 
of idleness. A separate point on the "off - 
on" switch takes care of this operation 
automatically. This practise has almost 
totally eliminated transformer and coil 
failure in humid countries due to elec- 
trolytic corrosion. Removing the "B" 
voltage from the receiver during the 
"off" periods also has been of material 
help from the battery viewpoint. Com- 
plaints of short "B" battery life, trace- 
able to leakage currents within the re- 
ceiver which, though small, flow con- 
tinuously, 24 hours per day. have be- 
come a thing of the past. 

These are just some of the ways in 
which today's battery receivers differ 
from those which, in the early days 
failed to meet the requirements of the 
rural population. The final proof of its 
ability to serve those living in unwired 
homes as well as the a -c set serves the 
city dweller lies in its ownership. With 
five years of growing popularity, the 
answer is plain ; it is the solution of 
the rural radio problem. Not a make- 
shift adaptation of a set designed pri- 
marily to sell to the city dweller, but 
one designed from the ground up with 
the farmer's needs in mind. 

1936 promises to be the biggest bat- 
tery receiver year since the really prac- 
tical rural receiver was evolved in 1930. 
It ought to be. It is Presidential elec- 
tion year, for one thing, and this year. 
if ever, the air will be full of things 
the farmer, of all people, shouldn't miss. 
Carrying the message to him is not just 
a matter of talking into a microphone; 
somebody has to get busy on a rural 
radio merchandising program, and from 
present indications, this market is going 
to receive in 1936 for the first time in 
history the full measure of attention of 
the Radio Industry it deserves. 
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Table II , Low -Pass Filter 
®ixt L2 

ZoB 
L1= 

27rfcD 

'1 

/; I 

;/f c 
f f2 f3 

P 

Zo (A+D)2 
L2 27lfc (AB-D) 

li 

1+B A+D 
CO= 27rfcZo(A+D) CI' 277-fcZo(1+B) 

A = a +a2+a3 
B - O/ap+a2a3+a30/ 
D" a/ a2 a3 

fat 
an= f e n =f1,f2 or f, 

f n 2 c 

fc = Cut -off frequency 

Z°= Impedance at 
zero frequency 

zo(1+B)26 
L3 2nfc(AB-D) 

AB-D 
C2 2nfcZa(A+D)D 

AB -D 
C3 27ffcZo(1 +8)B2 

If the ratios 
Co = (1 +B)D and 
C2 AB -D 
C/ (A +D)B2 

are less 
C3 AB -D 

thon 125, the filter cannot 
be realized physically. 

THE theory of electric wave filters usually 
starts from the band -pass type of structure ; low -pass 
and high -pass structures are derived from the band -pass 
by considering one of the cut -off frequencies to be (for 
the low -pass) zero or (for the high -pass) infinite. This 
is the method described by Campbell in his original 
patent application filed in 1915, although he presumably 
developed the low -pass structure first, as a result of his 
mathematical investigations of the loaded line. 

Crystal filters of the low- and high -pass types are 
probably of academic interest only to the radio engineer ; 

however, elsewhere in this article we are including a 
table of formulas for these types. 

BAND WIDTH 

As we pointed out in the first article of this series, 
there is no combination involving crystals alone which 
will give more than an 0.8% band, the percentage being 
of the mean band frequency. This means that, consider- 
ing a crystal -coupled filter for an i -f amplifier, for a 
mean band frequency of 175 kc, the response curve 
would be only 1,400 cycles wide; the improvement for 
ú 465 -kc intermediate -would, of course, be appreciable, 
although still not great enough -3,720 cycles -for qual- 
ity reception. Condensers in combination with the 
crystal or crystals serve only to restrict further the band 
width which can be passed. 

However, it was also demonstrated (see Figs. 10 and 
11, Part I) that added inductance increased the band- 
width. We shall make use of this effect to design a 
band -pass filter for use with an i -f amplifier for a high - 
fidelity receiver circuit. 

The circuit of Fig. 14 is that of an i -f amplifier, with 
the tubes connected push -pull, employing crystal coupling 
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Crystal 
Filter 

Desi;.i 
PART 2 

By W. W. WALTZ 

between the stages. The equivalent electrical circuit of 
one of the crystal coupling circuits is shown in Fig. 15, 
and the reactance curve is that of Fig. 16. In this latter 
figure, the solid line curve is the reactance of the line 
(series) branches of the lattice type structure, and the 
broken line curve is the reactance of the lattice (shunt) 
branches. Few if any present -day receivers use push - 
pull stages elsewhere than in the power amplifier, so 
that giving this circuit more than a cursory examination 
may appear to be another of those purely academic 
matters. However, it will be remembered that we de- 
voted a considerable amount of space in the first article 
to the equivalence between various types of structures, 
and especially to the equivalence between the lattice net- 
work and the bridged -T type. It is convenient to obtain 
the crystal network in the lattice -equivalent form be- 
fore converting into the bridged -T section. 
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The Design of Special Crystal - 
Filter Circuits for Superheterodyne 

Receivers Requiring High-Fidelity 

Characterisites 

IMPEDANCE MATCH 

Returning to the circuit of Fig. 14, we find that its 
reactance curve shows the existence of a pass band, as 
between the points f, and f4, the cut -off frequencies, 
the reactance of the line branch is at all times opposite 
in sign to that of the lattice branch. The impedance of 
this network is as shown in Fig. 17. It will be seen that 
the impedance rises to extremely high values at the 
marginal frequencies; even at mid -band this filter may 
have a sufficiently high impedance to insure a good 
match to the plate resistance of a screen -grid tube, a 
point of some value from the possibility of obtaining 
high gain from r -f tubes of the pentode variety -the 
best of high -Q electrical circuits at radio frequencies 
rarely present an effective impedance in excess of about 
30,000 ohms, and this is far from being the optimum 
load for these tubes. 

The elements of the equivalent circuit of Fig. 15 can 
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Table M, High -Pass Filter 
Cxf x, Lxf 

Il1 111 

-Lx2 

02 

4,/ 

L= Zo L Z0A2 ZoCA(f+B)-DJ 
27rfcA x1 2nfc(AB-D) x2 27rfcAD(AB-D) 

A2 AB-D 
Cot 2nfc.ZoA Ca2'2pfcZo (AR 1-8)-DJ 

Cxt-27fcZoA(A+D) 

A=b1+b2+b3 _ (AB-D)D 
B = b1b2+b2b3+b3b1 Cx2 2nfcZa(1+8)(A(1+8)-DJ 
D = 616,63 

bn=A/1- f ZZ , n=ft,f2,orf3 
c 

fc = Cut-off frequency 

Za= Impedance at 
infinite frequency 

The ratios o' and Coe 
Cxt Cx2 

may be examined,as in the 
low -pass case, to determine 
if the proposed section can 
be physically realized. 
These ratios must equal, 
or exceed 125. 

be determined from the equations appearing below. 
These expressions are derived by means of the Camp- 
bell reactance theorem, the general equation of which 
was given in the first part of this series. 

1 0,2 we -=L- 
Coi w, 

w12 we we -=L 
Cii (wp -fJ,') (Ùh'-41Yt) 

: w8 ' w, 
L,=L 

(we- we) (w.'-wR') 
1 w'' cu,' -=L- 

C.2 w,' 
1 

=L 
C,, (w,'- w,') (w,'- w,') (5) 

w,' we 
L,,, =L 

(w,' -w,') (we-w,') (6) 
co, and w* are the lower and upper cut -off frequencies, 

respectively ; they are expressed here in angular mea- 
sure, i.e., 2/r X f. w2 and 0)3 are frequencies within the 
pass band; their location determines to a great extent 
the attenuation Characteristics of the filter section. In 
general, if the frequencies w w,, w3, and w, have a cer- 
tain relationship, such that they are a geometric series, 
the attenuation will be high outside the pass band. 

CHARACTERISTIC IMPEDANCE 

The characteristic impedance of the filter may be 
found from any one of several expressions. Perhaps 
the most useful of these is given as equation (7) below. 
It will be seen that here the impedance is a function of, 

w=f wjf w`f 

(1) 

(2) 

(3) 

(4) 
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among other things, the inductance L of the coils of 
the filter (see Fig. 14). Since the impedance of the 
filter is generally known -or, more properly, the im- 
pedance which the filter have to face is known -and since 
the cut -off frequencies are known, equation (7) pro- 
vides a very convenient starting point for the design, i.e., 
from it we can find L, which in turn appears as a para- 
meter in all of the equations from (1) to (6) inclusive. 

oh 
Z = (7) 

cos -1 
In connection with this matter of filter impedance 

it is important to note that, since the capacities -fic- 
titious, to be sure, but none the less effective !-of the 
crystal are extremely small, and since by careful design 
the added capacities can be made small, the impedance 
of the network can be made sufficiently high to match 
the plate resistance of pentodes, as previously men- 
tioned. It should be noted particularly that the effective 
capacity of the coils L is directly in shunt with the 
crystal, as is the grid -cathode and' plate -cathode ca- 
pacity of the tubes ; each of these must be taken into con- 
sideration in the design'. 

TYPICAL DESIGN 

In the references just cited we may find a typical de- 
sign for the type of structure which we have been dis- 
cussing. Mason assumes a filter to work out of a tube 
having a plate resistance of 500,000 ohms; the filter is to 
pass a band of frequencies lying between 1,200 kc and 
1,212 kc. In accordance with the method of spacing the 
frequencies, from f, to f4, in a geometric series, these 
have been given the following values : 1,200,000 cps ; 

1,202,610 cps ; 1,209,425 cps ; and 1,212,000 cps. To 
secure a more equable impedance match over the en- 
tire pass band, the characteristic impedance -in this case 
500,000 ohms -has been reduced by about 20%, giving 
the structure an actual impedance of 400,000 ohms. Sub- 
stitution of these values in equation (1) to (7) gives the 
following values for the elements of the crystal- equiva- 
lent -circuit (Fig. 15) : 

L = 0.52 mh. 
Co.= 32.9 mmfd. 
Co. = 33.35 mmfd. C = 0.001468 mmfd. 
C = 0.001459 mmfd. L =11.91' henrys L = 11.90 henrys 

These values are then substituted in expressions similar 
to those given as equations (7) to (9) of Part I, and 
the crystal dimensions found by a simultaneous solution 
of these equations for the three unknowns -length, width 
and thickness2. Mason, however, has arbitrarily as- 

'Much of this material and that to follow has been selected 
from the specifications of the following U. S. Patents, issued to 
W. P. Mason: 1,967,249; 1,967,250; 1,921,035. 
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sumed a thickness of 0.05 cm. for all of the crystals of 
the circuit of Fig. 14; the remaining dimensions are 
then calculated to be, for X,: 

Length = 0224 cm. 
Width = 0.11 cm. 

and, for X2: 
Length = 0223 cm. 
Width = 0.11 cm. 

It is perfectly apparent that these crystals -in addi- 
tion to being extremely small physically -are nearly of 
the sanie frequency characteristic. That is, since the 
length is the determining factor of the fundamental fre- 
quency, the difference in the fundamentals of these two 
plates is that represented by a length of only 0.001 cm. 
Calculation of the fundamentals of these plates bears 
out this observation. Furthermore, the theory of wave 
filters, which indicates that for a pass band to exist the 
frequencies of resonance of the lattice arms and anti - 
resonance of the line branches must be coincident ; this 
occurs at points f, and f, of Fig. 16. 

SINGLE -SIDED CIRCUIT 

Turning now to the more conventional single -sided 
or straight cascade circuit, as exemplified by the present - 
day amplifiers, we find it necessary again to refer to 
the procedure for the derivation of equivalent circuits. 

Fig. 18 shows the circuit of a bridged -T type of 
crystal filter, and Fig. 19 is the equivalent lattice struc- 
ture. It is evident, from the relation shown in Figs. 12 

and 13 of Part I, that this equivalent lattice is identical 
with that shown in Fig. 15. In other words, by di- 
viding the circuit of Fig. 18 into two symmetrical 
parts' and determining, by inspection, the open and 
short -circuit impedances, we can easily find the equiv- 

'Since the first part of this series was written it has been found 
that a somewhat different set of numerical constants for equa- 
tions (7) to (9) of Part I will give more accurate results. The 
expressions as originally given are from the earlier of Mason's 
patents ; a later patent gives the following, which will be used 
through the remaining discussions: 

40.2 w 1 10-" 
C, - Farads 

t 
0.322 w 110-" 

Farads 
t 

106.11 t 
L - henrys 

w 

As before, w, t, and p, are the width, thickness and length -all in 
centimeters -of the quartz plate. 

'Exactly as was done with the T section of Figs. 4A and 4B 
of Part I. 
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aient lattice structure of Fig. 19. Replacing the crystals 
of the lattice by their equivalent networks results, obvi- 

ously, in the network of Fig. 15. The design procedure 
for a filter of this type is, then, simply that discussed 
above for the crystal filter of Fig. 14. 

The reactance -frequency curve for the filter of Fig. 
18 is identical with that of the structure of Fig. 14, this 
being shown in Fig. 16. It is perhaps pertinent again 
to point out that the condition for the existence of a 
pass band is that the reactance of the line branch of the 
equivalent lattice (solid line curve) is at all times op- 
posite in sign to that of the lattice branch (broken line 
curve). With this statement in mind, it becomes evi- 
dent that any number of sections of the bridged -T type 
can be devised. It is necessary simply to proportion the 
circuits that the reactance of the series arm is opposite 
in sign to that of the lattice between the limits f, and f,,. 

These frequencies, it will be remembered, are the band 
marginal frequencies and correspond, respectively, to 
the resonance and anti -resonance points of the series 
arm. Other frequencies -f2 and f3 within the band, 
and corresponding to the anti -resonance and resonance 
points of the lattice branch, are so related to f, and f, 
that f,f2 = f22 and f2f4 = f32, in which case 
f2 /f, = f,/f2= f4 /f2 = constant. It must, however, 
be kept in mind that we are concerned with the equiv- 
alent lattice structure in these remarks ; i.e., first convert 
the proposed bridged -T structure to its equivalent lattice 
-by the methods discussed previously -then apply the 
principles above. 

It follows that, to arrive at the constants of a network 
which will have the characteristics indicated above, we 
must have some means to determine circuit elements 
from a knowledge of nothing more than the reactances at 
various frequencies. The principles of Campbell's 
theorem were discussed briefly and the general equation 
was given in the final paragraphs of Part I. . This re- 
actance theorem is called upon for the derivation of the 
arms of the equivalent lattice structure, employing as 
parameters the assigned frequencies and reactances at 
these frequencies. From this we arrive at the elements 
of the lattice network, reconvert to the bridged -T and, 
finally, reduce the equivalent circuit of the crystal to 
terms of an actual plate. 

APPENDIX 

High- and Low -Pass Filters 

The data in Table II give the design requirements for 

a crystal filter of the low -pass type ; Table III being for 

the high -pass structure. This material, it is believed, is 

almost self -explanatory. The only confusing points are 
those involving the solutions for the functions a, and 
l)e. It can be seen that these are simply functions of the 
various frequencies of infinite attenuation-f1, f2, and 
f3. In general, these frequencies should be chosen so 

that they are within about two percent of the- cutoff fre- 
quency. The design of either a low -pass or high -pass 
filter requires that the following should be specified, or 
arbitrarily assigned; from them the complete design is 

then readily determined: 
f, the cut -off frequency 
f, f2, and f2 

22, the impedance 

The attenuation -reactance diagrams of Tables II and 
III show that for a low -pass filter the impedance of the 
lattice arms must be opposite in sign to that of the 
series arms at all frequencies below f ; while in the 
high -pass case the impedance of the lattice arms is op- 
posite in sign to that of the series arms above fe. This, 
it may be of interest to point out, is a perfectly general 
statement : it may be condensed to: Opposite signs al- 
ways indicate a transmission band; like signs an attenua- 
tion region. 

(To be continued) 

HOÖI REVIEW 
BLUEBOOK OF PROJECTION, 

Sixth Edition, 709 pages 6% by 9% 
inches. flexible invitation leather cov- 
ers. Published by Quigley Publish- 
ing Co.. New York, N. Y. Price $5.00. 
Containing over 700 pages of text and 

illustrations, and with its material so 
organized that both the highly trained 
projectionist and the student are equally 
served. the sixth edition of F. H. Rich - 
ardson's "Bluebook of Projection," just 
published, reveals a painstaking effort 
to combine an exposition of underlying 
principles with detailed explanations 
of approved projection practice. 

Throughout the book the fundamental 

FEBRUARY, 1936 

sciences represented in the projection- 
ist's craft, such as electricity and optics. 
receive theoretical attention as well as 
practical application to the every -day 
problems and processes of projection 
and sound reproduction. There are 32 

chapters, and in addition, sections de- 
voted to definitions of technical terms, 
mathematical quantities, etc. 

Making the volume particularly handy 
for reference as well as for general 
study, is a system of paragraph identi- 
fication designed to facilitate cross - 
reference and the finding of the answers 
to the study questions which precede 
each chapter. 

This book has become through the 
years a standard work on projection. 
It is handsomely printed on coated paper 
and is profusely illustrated with dia- 
grams and photographic reproductions. 

In a foreword, Adolph Zukor, pioneer 
producer and chairman of the board of 
Paramount Pictures, Inc., gives glowing 
recognition to the part the skilled pro- 
jectionist plays in the effectiveness of 
the motion picture as an amusement 
medium. Mr. Richardson has dedicated 
the book to the IATSE & MPMO, 
with the approval of George E. Browne, 
international president of the organi- 
zation. 
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THE 1936 RADIO MARKET 

(Continued from page 7) 

equipment. As insulations, they are used 
in fixed condensers, trimmer and padder 
condensers, variable condensers, radio- 
f requency coils, coil- switching devices, 
antenna systems, rheostats, vacuum tube 
spacers, tube bases, tube sockets, coax- 
ial conductor spacers; in fact, at any 
point where high- frequency insulation is 
required. 

IRON AND STEEL: 

Domestic: Used in the manufacture 
and fabrication of chassis frames, trans- 
former laminations frames and end 
bells, filter choke laminations, speaker 
frames and magnets, metal vacuum 
tubes, powdered cores for r -f and i -f 
transformers, etc. 

Swedish: Used for transformer 
laminations, vibrator reeds, etc. 

Svea Metal, an ultra -pure Swedish 
iron is used for vacuum tube parts. 

LACQUERS AND PAINTS: 

Practically every radio and electronic 
device manufacturer uses some form of 
lacquer and paint, either to afford a 
finish to his completed product, or for 
insulation purposes. 

MICA: 

Used in vacuum tubes as spacers, in 
variable resistors, fixed condensers of 
both transmitting and receiving type, 
trimmer and padder condensers, dry 
rectifiers, meters, thermostatic controls, 
electric furnaces, soldering irons and 
relays. Powdered mica is also used as 
a base in some forms of insulating ma- 
terials. 

NICKEL AND NICKEL ALLOYS: 

Pure nickel is used in the forms of 
rod, plate, tube, wire, sheet and ex- 
truded in the manufacture of all types 
of vacuum tubes, including transmitting 
tubes, cathode -ray tubes, neon tubes,, 

etc. In 1936, receiver type tubes will 
contain approximately 17.2 pounds of 
metal per 1000 units. 

In alloy form it is used principally in 
the manufacture of wire -wound resis- 
tors. Approximately 89 percent of all 
alloy resistance wire used by the radio 
industry each year is employed in the 
manufacture of resistors, both fixed and 
variable. 

The resistance wire is used in the 
manufacture of power rheostats, po- 
tentiometers, voltage dividers, bleeders, 
bias resistors, voltage dropping resis- 
tors, meter shunts, etc. 

PAPER, ALL TYPES: 

Paper is used in the manufacture of 
fixed condensers, coil forms, wire 
spacers, in transformer assembly and as 
loudspeaker diaphragms. Paper tubing 
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is also used for the cases of some types 
of fixed paper and electrolytic con- 
densers. 

PLASTICS: 

Plastic materials, both laminated (in 
rod, tube and sheet), and molded, are 
considered prime insulation materials. 
Either or both forms enter into the 
manufacture of practically every type 
of radio or electronic device. 

A few of the uses of laminated plas- 
tics are: tube sockets, radio -frequency 
coil forms, audio transformers, term- 

Radio Receivers 
203,400,000 

Tubes 
$ 69,300,000 

Components 
458,900,000 

bolts of varying sizes, 179. nuts, 499 
eyelets, 1,296 lugs, 181 washers, 768 
self- tapping screws, 413 lock washers 
and 223 spring contacts. 

TUBING AND VARNISHED FABRIC: 

Materials of this nature are indes- 
pensible to the radio industry. Large 
quantities of "spaghetti" and varnished 
fabric are purchased each year for use 
in the manufacture of power and audio 
transformers, chokes, loudspeakers, and 
in the fabrication of radio receivers, 
public -address equipment, commercial 

Communication 
Equipment 

$ 35,000,000 
Broadcast 
Equipment 

$ 28,000,000 

Materials 
$ 85,000,000 

Industrial 
Control 

$ 20,000,000 
Public 

Address 
$ 5,000,000 

Estimated market value of components and equipment that will be 
radio and allied industries during 1936. 

final strips, switches, loudspeaker dia- 
phragm rings and spiders, fixed and 
variable condensers, volume, tone and 
sensitivity controls, resistor strips, flex- 
ible couplings, jacks, fuse mounts, 
meters, washers, bushings and separa- 
tors. 

In molded form, plastics are used for 
cases and bases for meters, volume, tone 
and sensitivity controls, vacuum tubes, 
electrolytic condensers, trimming and 
padding condensers, headphones, and 
in many other places where a material is 
required having both high insulation 
properties and mechanical strength. 

Molded plastics are also used for 
radio knobs, dial escutcheons, complete 
radio cabinets, as a binder for small 
fixed condensers and resistors, and as 
terminal strips on apparatus such as 
electrolytic condensers, power and audio 
transformers. 

The total estimated business in plas- 
tics for 1936 is $5,500,000. Approxi- 
mately $2,500,000 of this will be spent 
for laminated types and $3,000,000 for 
molded plastics. 

MISCELLANEOUS HARDWARE: 

This includes screws and screw ma- 
chine parts. A single receiver requires 
in the neighborhood of 528 screws, 84 

manufactured by the 

and amateur radio transmitters and the 
various types of electronic devices. 
TUNGSTEN: 

The two major radio applications 
which require tungsten are : radio tubes 
in which it is used in the form of rod, 
wire and welds ; and vibrators in which 
it is used in the form of contact points. 

Over 500,000,000 tungsten welds will 
be used in tube production in 1936, 
and over 6,800,000 tungsten contacts 
will be used in vibrators. This will 
represent a total expenditure of over 
$1,500,000 for tungsten alone. 
WAXES, VARNISHES AND COMPOUNDS: 

Waxes and compounds are used pri- 
marily as impregnating, filler and insu- 
lation bodies in such components as 
transformers, condenser blocks, paper 
condensers, radio- frequency coils. radio - 
frequency chokes and audio transformer 
windings. 

Varnishes are used as a substitute 
for paint and lacquer in some applica- 
tions ; in others, as a porosity, Corrosion 
or oxidation preventative. 

Dozens of radio components require 
one or more of a wide variety of waxes 
and compounds in their production. 
Over $540,000 will be spent for these 
materials during 1936. 
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How 
Sall 
We 

(Photo cop, RC:A .Wanufaeturing Co., Inc 

Solder the Radio ChÌIbSSiSt 
An article dealing with soldering fluxes and chassis treat- 

ment that will prove of in terest to production engineers 

Aproblem has recently 
come up which is vital to the welfare 
of the Radio Industry. Most major 
problems vitally affecting a large in- 
dustry on a wide scale usually require 
months or even years for their success- 
ful solution. It is a significant fact that 
while Fiction travels like wildfire, Truth 
travels very slowly and the Radio In- 
dustry is no exception to the general 
rule that sound honest progress is ac- 
complished only through long applica- 
tion, hard work and patient suffering. 

SOLDERING FLUX 

One experience which still rankles in 
the mind of the radio pioneer and which 
even yet fans the dying embers of 
wounds suffered in those early days is 

the experience which manufacturers had 
in the use of corrosive soldering fluxes. 
Gradually through the years, it has be- 
come impressed on the mind of the 
radio manufacturer that the only safe 
flux for radio assembly is rosin or one 
of its solutions, and that in spite of 

extravagant claims to the contrary, 
there is no other non- corrosive flux. 
There is no question that the present 
high state of development of the Radio 
Industry is partly due to the non-cor- 
rosive and dielectric features of Rosin. 

The Radio Industry is now faced 
with a problem which threatens ill con- 
sequences. Due to a recent sharp rise 
in the cost of cadmium, radio chassis 
are now being zinc plated. It is unfor- 
tunate that zinc does not readily re- 
spond to the fluxing action of rosin. 
Confronted with this problem, manu- 
facturers are contemplating the use of 
a more active flux. Manufacturers do 
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not all realize that such a move is a 
step in a backward direction and that 
it only automatically relegates Radio 
to a status from which it once merged 
only after a hard and bitter struggle. 
Certainly it would be unwise to ignore 
the costly lesson which it has taken fif- 
teen years to learn. 
SOLDER APPLICATION 

A somewhat more constructive analy- 
sis of the existing situation involves a 
basic knowledge of solder application. 
Obviously, soldering may be resolved 
into two distinct façtors: 

1. The role played by the solder 
metal. 

2. The role played by the flux. 
It is the function of the solder metal 

to form an intermediate alloy either 
through metal solubility or compound 
formation between the solder and the 
metal soldered. If the solder operation 
were confined to this factor alone, zinc 
would offer no obstacle to soldering be- 
cause this element is easily and readily 
soluable in molten solder at low tem- 
peratures. Although it is true that the 
introduction of small amounts of zinc 
markedly decreases the mobility of 
solder, it is cf relatively little conse- 
quence in the case of the zinc plated 
chassis where the demand for speed and 
for quantity production necessitate a 
"spot solder" operation. Any attempt 
to increase the solder receptiveness of 
the zinc plating by altering the solder 
alloy is therefore not based on sound 
principles. 

It is with respect to the second factor, 
namely, the role played by the solder- 
ing flux, that zinc offers a real diffi- 
culty. Briefly. it is the function of the 

(Continued on page 21) 
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Alnico magnet sustaining pull of 60 times its own weight. 

Research in the field of 
permanent -magnet alloys has resulted in 
a new alloy, Alnico, so much more pow- 
erful than those commonly used hitherto 
as to open entirely new fields of appli- 
cation for permanent magnets. Small 
motors, dynamic loudspeakers, and vari- 
ous control devices hitherto operated by 
electromagnets can now use permanent 
magnet fields, at a considerable saving 
in cost and greater simplicity of con- 
struction; and Alnico already has been 
applied by General Electric in a variety 
of applications, including blow -outs for 
relays, holding -in magnets of large 
switches, in latching and special timing 
relays, and in different control devices. 
Alnico magnets will lift about 60 times 
their own weight, when designed for 
that purpose. 

ALNICO USUALLY CAST 

The new alloy is usually a cast mate- 
rial and is finished to shape by grind- 
ing. Alnico generally should be cast in 
quantities for commercial applications, 
and is not available in standard bars 
for individual fabrication. The Simonds 
Saw and Steel Company of Lockport, 
N. Y., has been licensed by the General 
Electric Company to manufacture and 
sell magnets of the new alloy. 
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UNICO- 

íi;neC kiateriall 

An alloy consisting of the ingredients 
present in Alnico was originally devel- 
oped by the General Electric Company 
as a heat- resisting alloy which resists 
scaling and deterioration at high tem- 
peratures. Some work on the magnetic 
properties of alloys of this type were 
later carried out by Professor T. Mish- 
ima of the Imperial University, Tokyo. 
General Electric has perfected a process 
of heat -treating of the alloy by which 
its magnetic properties are fully de- 
veloped. 

Marked improvements in permanent- 
magnet materials have been made in the 
past few years as the result of intensive 
metallurgical research covering both 
their composition and their heat treat- 
ment and preparation. Less than a quar- 
ter of a century ago the best magnets 
were hardened plain carbon steel, de- 
veloped by cut -and -try methods. By 
metallurgical methods it was later found 
that the form of distribution of the iron - 
carbide in hardened steel was one fac- 
tor that determined its quality as per- 
manent- magnet material. Consideration 
was therefore given to the properties 
of alloy steels in which the alloying 
metal elements, other than iron, would 
form carbides. Thus the cromium and 
the tungsten magnetic steels were devel- 

oped. The addition of cobalt to the 
tungsten- iron -carbon alloys resulted in 
another advance in the production of 
permanent- magnet steels. 

Only a few years ago an alloy of 
iron, aluminum, and nickel was discov- 
ered to possess suitable permanent - 
magnet properties. This alloy contains 
no carbon and belongs to the precipita- 
tion- hardening type of alloys, quite dis- 
tinct from the steels. The addition of 
cobalt was the next step ; and thus was 
born Alnico. With the discovery that 
a precipitation- hardening alloy may pos- 

(Continued on page 21) 
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HOW SHALL WE SOLDER THE RADIO CHASSIS? 

(Continued from page 19) 

flux to reduce or prevent the formation 
of oxides during the solder operation 

in order that the respective metals may 

mutually make actual metallic contact. 

Unfortunately, the oxide of zinc is not 

readily reduced by rosin flux at rosin 
temperatures and there is therefore an 
oxide barrier between the zinc and the 
molten solder which prevents metallic 
contact. The molten solder, being un- 

able to touch the zinc, cannot alloy with 
it, and unsatisfactory soldering results. 

BASE MUST BE SOLDERED 

A consideration of the . practical as 

well as the purely theoretical aspects of 

solder is of particular importance as 

applied to the zinc plated chassis. It 
has been pointed out that the solder 
operation involves a solution action by 

solder on the metal which is soldered. 
If the metal is electroplated, the molten 
solder rapidly dissolves the thin plat- 
ing at the point of application and then 
alloys with the base steel. In the final 

analysis, the soldering of electro- plated 
steel therefore involves the soldering 
of the base metal ; the fact that it may 

be plated with another metal does not 
alter the fact that after all it is the steel 
which must finally be soldered. It is 

therefore important that steel must be 

clean and capable of being soldered 
before it is plated, since it is obvious 
that steel which will not solder before 
plating certainly will not solder after- 
ward. 

A second point of practical im- 
portance is the fact that electroplated 
coatings are very thin. Their attach- 
ment to the base metal is superficial in 

the sense that they are physically rather 
than chemically attached, and in their 
thin relatively porous state, they are 
extremely subject to oxidation. In par- 
ticular, an electro- positive metal like 
zinc is quickly converted to the oxide 
or the carbonate or is otherwise sub- 
ject to the attack of certain corroding 
atmospheres in plating plants. In order 
to reduce the burden imposed on the 
soldering flux, the plated article should 
be protected as far as possible from 
corroding agents. Furthermore, some 
phases of the plating process are not 
fully understood and platings are not 
always uniform either in composition 
or behavior. 

TIN DIPPED STEEL 

If one now turns to the "hot tin 
dipped" rather than the electro- plated 
steel, the problem of soldering is dis- 
tinctly altered. One reason for this is 
the fact that the tinned steel is already 
soldered since the tinning process has 
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automatically caused the necessary alloy 

formation to take place. 
Manufacturers will, of course, con- 

tend that a tinned chassis is more ex- 
pensive than a plated one. These manu- 
facturers, however, should consider that 
the added speed of solder assembly will 
partly or completely compensate for the 
added cost of the tinned unit. 

It is to be hoped that radio manufac- 
turers may consider the adoption of a 

tinned steel chassis for radio assembly 
in view of the speed and readiness with 
which it may be soldered with rosin 
core solder. It is further hoped that 
manufacturers may not find it neces- 
sary to re -learn the tragic lesson of the 
corrosive soldering flux. It is said that 
history repeats itself ; let us then hope 
that we may be granted a little longer 
interval before this particular experi- 
ence is again inflicted on the manufac- 
turer. 

ALNICO 
(Continued from page 20) 

sess excellent permanent- magnet prop- 
erties, an entirely new field of alloys 
for magnets was opened for research. 

PROPERTIES OF ALNICO 

The coercive force is higher and the 
residual induction lower for Alnico than 
for other magnetic materials. The 
maximum available energy is higher for 
Alnico, and occurs at a lower flux 

density and a higher demagnetizing 
force. Alnico magnets may, therefore, 
be of smaller volume, but generally 
should be designed with greater cross - 

sectional area and shorter length to 

maintain a given magnetic field in an 

external air gap. 
Alnico magnets are less subject to 

demagnetization by stray fields. Tests 
on Alnico bar magnets resulted in a de- 

crease in total flux of less than one 
percent after being subjected for one 
minute to an alternating field of 100 

ampere turns per inch and a decrease 
of approximately 10 percent after being 
subjected to an alternating field of 500 

ampere turns per inch. No further de- 

crease was observed when the alternat- 
ing field was maintained constant for 
one -half hour. 

Alnico magnets are less subject to 
demagnetization by high temperatures, 
and are less subject to demagnetization 
by mechanical vibration. Vibration tests 
on Alnico bar magnets resulted in a de- 
crease of less than one percent in total 
flux after severe vibration at 120 cycles 
per second for one -half hour. 

Alnico magnets require a considerably 
stronger magnetizing force to magnet- 
ize them completely than do other mag- 
net materials. A magnetizing force of 
at least 2000 oersteds (4040 ampere 
turns per inch) should be applied. 

The new magnet alloy has a relatively 
low specific gravity (6.9), is non-cor- 
rosive, and is brittle. It is cast in the 
proper design, and finished by grinding. 
Any necessary holes should be cored in 
the casting. Soft steel inserts may he 
cast in for fastening. 

Alnico magnet sustaining pull of suspended typewriter. 
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ilMA NEWS 
BUSINESS OUTLOOK FOR 1936 

Optimism over 1936 prospects for the 
radio industry is held by industry leaders 
composing the RMA Board of Directors. 
The Association's managing board, with 
President Leslie F. Muter presiding, met 
Wednesday, January 22, at the Stevens 
Hotel in Chicago, and the coincidental cold 
wave did not cool the estimates for 1936 
sales. 

In outlining constructive plans for in- 
dustry promotion in 1936, the RMA di- 
rectors look forward to another excellent 
year. Some industry leaders even feel that 
the record -breaking sales of 1935 will be 
exceeded in 1936. 

The Presidential election campaign, in 
which radio is assured of special promi- 
nence and the many months of the unusual 
political battle, is regarded as an important 
factor. During past Presidential elections 
the sales curve in radio has always in- 
creased and the 1936 campaign promises to 
bring radio to the fore even more promi- 
nently. An advance indication was the 
public interest and also radio sales stimulus 
in January in the recent political addresses 
of President Roosevelt, former President 
Hoover, Al Smith and others. 

Another important sales factor is the 
new soldier's bonus distribution, probably 
next June and July. Veterans' organiza- 
tions estimate about $1,500,000,000 of the 
bonus will be spent immediately on con- 
sumer goods by the ex- soldier beneficiaries. 
A substantial part of a previous bonus 
distribution was invested in radio. 

FRENCH TUBE QUOTAS 

A meeting of the RMA Tube Division 
is planned soon for further consideration 
of improving conditions in the export of 
tubes to France. Chairman Ben Erskine 
of the Tube Division is recuperating in 
Florida but by long- distance has arranged 
for an early meeting of tube manufacturers 
who will be advised definitely later. Fur- 
ther requests have come to the RMA from 
the French administrative committee in 
charge of tube import quotas requesting 
data regarding American manufacturing 
which will assist them in more equitable 
allocation of tube imports. The complex 
question will be studied further by the 
Tube Division at the forthcoming meeting. 

EMPLOYMENT INDICES FOR OCTOBER 
1935 

Increase of 25.3 percent during October 
1935 in radio factory employment over Oc- 
tober 1934, detailed in the latest report, for 
last October, by the U. S. Department of 
Labor, Bureau of Labor Statistics, coin- 
cided with the increased radio industry 
production and sales which contributed to 
the record -breaking year of 1935. This 
was an unusual seasonal increase. While 
the Department of Labor reports have ap- 
parently discontinued stating the number 
of radio companies contributing reports 
and the detailed number of employees, in 
October 1934, fifty -one radio factories re- 
ported employment of 39,335 employees, 
from which a comparison is possible. The 
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Department of Labor also apparently has 
discontinued reporting wage increases or 
wage decreases. 

The October 1935 increase in radio fac- 
tory employment of 25 percent compares 
with an employment increase of only 2 
percent nationally in manufacturing indus- 
tries, but in the radio industry the average 
weekly working hours of employees per 
week were somewhat longer and their 
average hourly earnings and per capita 
weekly earnings were smaller than the 
national average of manufacturers of dur- 
able goods. 

While the increase in radio factory em- 
ployment over October 1934 was 25.3 per- 
cent, the federal report also stated that 
during October 1935 there was an increase 
of 9.5 percent in employment over Sep- 
tember 1935. Radio factory employment 
during October 1935 was 179.1 percent 
over the official three -year average of 
1923 -25. 

Radio factory payrolls during October 
1935 increased 11.7 percent over September 
1935, and 34.8 percent over October 1934. 
They were also 85.8 percent above the 
three -year official average of 1923 -25. 

Per capita weekly earnings in radio fac- 
tories reported in October 1935 were 
$20.74, an increase of 2 percent over the 
previous month of September, and 7.6 per- 
cent above those of October 1934. The 
national average of all durable goods man- 
ufacturers in October 1935 was $23.97, and 
the all- industry average was $21.64. 

Average hours worked per week in 
radio factories during October 1935 were 
40.7 percent, as compared with 39.5 percent 
in September 1935, an increase of 2.8 per- 
cent in working hours over September 
1935, and 15 percent over average hours 
worked per week in October 1934. In the 
durable goods manufacturing industry the 
national average during October 1935 was 
39.4 hours, and the all- industry average 
38.2 hours. 

Average hourly earnings of radio fac- 
tory employees during October 1935 were 
51 cents, compared with 51.9 cents during 
the previous month of September, a de- 
crease of one percent, and they were 6.6 
percent below average hourly earnings in 
the radio industry in October 1934. The 
national average of durable goods manu- 
facturers ' was 60.5 cents, and the all - 
industry average 56.4 cents during October 
1935. 

NOVEMBER EXPORTS REACH PEAK 

A new peak record in American radio 
exports was Leached last November. ac- 
cording to the latest reports of the U. S. 
Bureau of Foreign and Domestic Com- 
merce. The November 1935 exports 
totaled $2,894,778, the highest in any 
month during the past two years and in- 
sured an increase in exports for 1935 
which will surpass even the previous rec- 
ord of American radio exports made in 
1934. For the eleven months of 1935 end- 
ing in November, the total American radio 
exports were $23.194,837, compared with 
$22,543,031 for the same period of 1934, 

and are comparable with the total 1934 
radio exports of $24,856,592. 

Sets accounted largely for the increased 
American exports. The exports in No- 
vember of tubes, parts and accessories and 
speakers were under recent previous 
months but ahead of November 1934. 

Exports of receiving sets during No- 
vember 1935 numbered 74,982 valued at 
$1,959,569, compared with 77,844 sets 
valued at $1,906,271 in November 1934. 

Tube exports during November 1935 
numbered 614,595 tubes valued at $276,070, 
compared with 600,778 valued at $274,221 
in November 1934. 

Exports of receiving set components dur- 
ing November 1935 were $433,349 against 
$428,808 in November 1934. 

Loudspeakers exported during November 
1935 numbered 23,928 valued at $50,748, 
compared with 18,235 speakers valued at 
$35,171 in November 1934. 

Other radio accessories to the value of 
$51,720 were exported in November 1935 
against $49,647 in November 1934, and the 
value of exports of transmitting apparatus 
respectively were $121,322 against $86,451. 

RADIO QUOTAS INCREASED 60% 
IN TREATY WITH SWITZERLAND 

The market in Switzerland for American 
radio products is increased substantially 
by 60 percent, under the reeiprocal trade 
agreement recently negotiated by the State 
Department with the Swiss Government. 
The Swiss trade agreement, the tenth con- 
cluded by the State Department and the 
fourth with a European nation, was signed 
January 9 and becomes effective February 
15, 1936. It is operative until February 
14, 1939. Among the Swiss concessions is 
a 40 percent increase in quotas on electrical 
refrigerating apparatus. 

The Swiss tariff rate of 200 francs per 
quintal on radio apparatus remains un- 
changed in view of the increase in the 
American import quota. The present rates 
on electrical refrigerators also are un- 
changed. 

The old Swiss quota on American radio 
imports was 500 quintals, on a basis of 
220 pounds per quintal. The new re- 
ciprocal trade agreement provides for an 
import quota of 800 quintals, to correspond 
to 5,600 sets with or without cabinets. 
The Swiss agreement provides that sep- 
arately imported American parts and ac- 
cessories, including tubes, will be charged 
against the quota in the proportion of 100 
kilos equals seven sets. 

For several years the RMA has en- 
deavored to secure more liberal treatment 
for American radio in Switzerland. The 
RMA secured valuable aid from the U. S. 
Department of Commerce and especially 
from Andrew W. Cruse, Chief of the 
Bureau of Electrical Equipment, in connec- 
tion with the Swiss concessions. 

SPANISH PATENT POOL 

A radio patent pool has been formed in 
Spain, according to advices to the Depart- 

(Continued on page 23) 
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i. 

NEWS OF THE INDUSTRY 

DETROIT REX INCREASES FORCES 

W. W. Davidson, vice -president and 
sales manager of Detroit Rex Products 
Company, 13006 Hillview Avenue, De- 

troit, Michigan, has announced the opening 
of a new branch office at 201 North Wells 
Street; Chicago, Illinois, to cover the 

states of Wisconsin, Illinois and Missouri. 
The representatives placed in charge of 

this territory are G. P. Anstiss, S. B. 

Crooks and C. L. Jung. 
Frank P. Cox, an outstanding authority 

in the metal cleaning industry, has been 
placed in charge of Alkali cleaners and 
strippers. Mr. Cox, from his headquarters 
in the Detroit office, will supervise the 
sale and service of Alkali cleaners through- 
out the country. 

George W. Walter, formerly editor of 

"Metal Cleaning and Finishing," has been 
appointed advertising manager for the 
company. 

During the past year, Detroit Rex 
Products Company, formerly known as Rex 
Products and Manufacturing Company, has 
vastly increased their sales and engineer- 
ing forces. They have also expanded their 
lines of cleaning equipment and extended 
their service in the metal industries. This 
company produces Detrex degreasers and 
solvent machines, Triad and Perm -A -Clor 
non -inflammable solvents, and Triad alkali 
cleaning compounds. 

RCA 1935 INCOME 

David Sarnoff, President of the Radio 
Corporation of America, released for pub- 
lication on February 1 a statement of the 
estimated income of the Radio Corpora- 
tion of America and subsidiaries for the 
calendar year 1935. 

The estimate shows a net income of 
$5,100,000 for the year, representing an 
increase of approximately $850,000 over 
1934. 

The estimated figures are subject to the 
determination of final figures on comple- 
tion of examination by the company's au- 
ditors, Arthur Young & Company. 

KAY PRODUCTS MOVES 

Kay Products of America, Inc., manu- 
facturers of auto -radio remote control units 
for installation in all makes and models of 
cars, have moved to their own building 
located at 560 DeKalb Ave., Brooklyn, 
N. Y. 

W. R. G. BAKER NAMED MANAGING 
ENGINEER OF G -E RADIO 
RECEIVER SECTION 

W. R. G. Baker has been appointed 
managing engineer of the General Electric 
Company's radio receiver section, with re- 
sponsibility for both the engineering and 
the manufacture of its products, according 
to an announcement by W. Stewart Clark, 
manager of the company's Bridgeport 
Works. Although closely associated with 
General Electric's initial radio- develop- 
ment activities, Mr. Baker for the past few 
years has been connected with the RCA - 
Victor Company, Camden, N. J. 

A graduate of Union College, from 
which he received B.E., M.E.E. and D.Sc. 
degrees. 9fr. Baker started his career in 

CORNELLDUBILIER BUSINESS UP 

Business must be good! In a recent let- 
ter released to their Sales Offices, The 
Cornell -Dubilier Corp., 4377 Bronx Boule- 
vard, New York, made public some very 
interesting statistics. In 1933, the Cornell- 
Dubilier Corporation tripled its volume 
over 1932. In 1934 they doubled their 
business and once again in 1935 they 
doubled their output. Not bad! 

The Cornell -Dubilier sales force is cer- 
tainly to be congratulated. 

President Octave Blake looks forward 
in 1936 to doing the largest volume of 
business. during the twenty -six years of 
operation of the company. 
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MR. W. R. G. BAKER 

1917 in the laboratories of the General 
Electric Company in Schenectady. In 
1918, his work with new vacuum -tube 
transmitters and receivers to meet the re- 
quirements of the Army and Navy took 
him into the air, on the water and under 
the water, for it included development and 
testing of radio apparatus for aircraft, sub- 
marines, captive balloons, torpedo boats, 
destroyers and battleships. As the work of 
the General Electric Company in this field 
increased, a separate radio department was 
established and Mr. Baker was made de- 
signing engineer in charge of transmitters. 
In 1924, this responsibility was enlarged 
to include the design of all radio products 
and, in 1926, he was given complete charge 
of radio development, design and produc- 
tion. Under his supervision, the broadcast 
transmitters of WGY, KG() and KOA 
were designed, and the South Schenectady 
developmental laboratory was planned and 
built. He was also responsible for an in- 
tensive investigation of short -wave propa- 
gation. 

On the formation of the RCA -Victor 
Corporation in November, 1929, Mr. Baker 
went to Camden to head the radio -engi- 
neering activities of the new organization. 

Within the year he was also placed in 
charge of production and later became gen- 
eral manager of the RCA -Victor plant. In 
May, 1935, General Electric transferred its 
radio- receiver production activities to 
Bridgeport and there, in December, Mr. 
Baker resumed his association with the 

General Electric Company. 
A leading authority on television, Mr. 

Baker was, until recently, chairman of the 
television committee of RCA, formed to 
plan and carry out extensive tests of high - 
definition television. He is a commander 
in the U. S. Naval Reserve, chairman of 
the engineering committee of the Radio 
Manufacturers' Association, and a mem- 
ber of a number of other societies and as- 
sociations connected with his profession. 

SEELEY ADDRESSES EMPORIUM I. R. E. 

Mr. S. W. Seeley of the RCA License 
Laboratory in New York City addressed 
the Emporium Section of the Institute of 
Radio Engineers January 15. Mr. Seeley 
discussed the new circuit development 
known as Automatic Frequency Control 
which is applied to superheterodyne cir- 
cuits to hold the oscillator system exactly 
in tune. 

This arrangement makes possible refine- 
ments in receiver construction not hereto- 
fore possible and eliminates unpleasant 
noises when "tuning -in" stations. The cir- 
cuits described bid fair to be useful for 
other purposes and some of these were dis- 
cussed briefly. 

The paper was discussed by Mr. Nelson 
P. Case of the Hazeltine Service Corpora- 
tion, who was also a guest of the Section, 
as well as by a number of the members. 
The meeting was conducted by the Chair- 
man, R. R. Hoffman of the Hygrade Syl- 
vania Engineering Department. The at- 
tendance was sixty -five. 

R M A NEWS 
(Continued from page 22) 

ment of Commerce, Bureau of Foreign and 
Domestic Commerce, from Assistant Trade 
Commissioner Miles Hammond at Madrid. 
The announced object is to protect the 
Spanish market from reconstructed and 
assembled sets and eradication of cut- 
throat competition. Interests composing 
the "Spanish Consortium of Radio Patent 
Exploiters" include : 

S. I. C. E., Sociedad Iberica de Con - 
strucciones Electricas. (American and 
French owned patents). 

A. E.. G., Iberica de Electricidad, S. A. 
(German owned patents). 

Philips Iberica, S. A. E. (Dutch owned 
patents >. 

Standard Electrica, S. A. (American 
owned patents) . 

Talleres Electromècanicos Talmer. 
(British owned patents). 

Some importers are opposing the Con- 
sortium and threatening legal opposition. 
They especially oppose proposed establish- 
ment of quotas limiting imports of radio 
sets, for which the Consortium proposes 
a fee of 25 pesetas per set. A copy of the 
Department of Commerce Bulletin regard- 
ing the Spanish patent pool will be for- 
warded upon request to RMA head- 
quarters. 
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NEW PRODUCTS 
NEW WELDING TIMERS 

The Welding Timer Corporation, 251 
Ogden Street, Newark, N. J., announces a 
line of electro- mechanical timers for spot 
welding machines. 

The device consists of an electronic tim- 
ing element and a set of balanced contac- 
tors specially designed to handle the high 
overloads encountered in spot welding. 

Welco Timers permit spot welding at 
times as low as one cycle. Timing accur- 
acy of less than '/y cycle, plus or minus, is 
guaranteed at one cycle operation. At 
slower speeds, for example, between 20 and 
30 cycles, any reasonable accuracy can be 
assured, even up to 2% plus or minus. 
Timers for longer times may be had on 
special order. 

Standard settings cover a range of from 
one cycle minimum to 30 cycles maximum. 
Dial settings permit infinite variation of 
times between maximum and minimum. 

Accurate timing at between one and two 
cycles, easily accomplished with Welco 
Timers, opens a vast new field for spot 
welding. Aluminum, brass, copper, stain- 
less steel, chromium and nickel plated parts 

and many other materials may be success- 
fully welded provided a correct combina- 
tion of low welding time, pressure and 
power is used. 

Welco Timers are made in standard sizes 
for 30, 50, 150, 250 and 600 amperes. This 
range covers practically all spot welding 
requirements, but larger sizes can be had 
on special order. Literature available on 
request. 

FRANKLIN SELF -LOCKING SOCKET 
This type socket was designed at the 

request of radio set manufacturers who 
were interested in mounting sockets in the 
smallest possible space and who also 
wished to eliminate the riveting of sockets 
on to the chassis, it is said. 

This socket is made to conform to the 
trend as indicated by the development of 
the new metal tubes, and although the con- 
tacts are included in the smallest possible 
diameter, the design is such that it does not 
sacrifice any efficiency as compared to the 
Franklin standard rivet type No. 39 socket. 
As a matter of fact, this socket has a higher 
breakdown voltage between contacts and 
from contacts to ground, than any other 
wafer -type socket on the market at the 
present time, it is stated. 

The self- locking feature is such that a 
turn to the right locks the socket 

securely to the chassis and although the 
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socket can be readily removed with a tool, 
there is no danger of it becoming loose 
during usage. 

A simple blanking die is all that is nec- 
essary for blanking out the chassis for re- 
ceiving these sockets. 

It is apparent from the above, that con- 
siderable time would be saved by this new 
method of assembling sockets into the 
chassis and that it will eliminate entirely, 
the breakage caused by riveting. 

This socket is so constructed that it can 
be inserted into the chassis only in one posi- 
tion, thereby insuring that the contacts 
come in the same relative position for wir- 
ing, at all times. This saves the time 
spent in removing sockets which in some 
cases are riveted on to the chassis in the 
wrong position. 

All of the standard features found in our 
type No. 39 socket are included in this new 
type, self -locking socket. 

Further technical data and sample metal 
chassis plates will be forwarded to recog- 
nized set manufacturers, upon request to 
Albert W. Franklin Mfg. Corp., 137 -141 

Varick Street, New York, N. Y. 

LINE VOLTAGE DROPPING RESISTOR 
IN METAL -TUBE FORM 

Employing a standard metal -tube cas- 
ing and 8 -prong octal base, the Claro- 
stat Series "MT" line voltage dropping 
resistor not only provides a fortunate so- 
lution of the a -c, d -c series -filament sup- 
ply problem, but also blends in with the 
modern set chassis and metal tubes. 

Identical in size, shape and finish to 
metal -tube 25Z6 rectifier and 25A6 power 
tube, the new resistor is installed by pro- 

The New Audak Higher Range 
Professional Electric Pickup. 

viding another octal socket. It meets the 
Underwriters' requirements regarding 
"hot" terminals and high leakage resist- 
ance to ground, since "live" parts are 
thoroughly insulated and metal covered. 
It keeps the dissipated heat above the 
chassis, where it belongs, and eliminates 
fire hazard. 

The new line voltage dropping resistor 
is available in any total voltage drop and 
for practically all pilot lamp and tube 
combinations. Ballast action in pilot lamp 
resistor section can be provided. The 
resistor is coded and wired in accordance 
with proposed R.M.A. standards covering 
such devices. There are three standard 
types available, covering the pilot lamp and 
filament requirements of 4, 5 and 6 tube 
sets, in each case allowing for two 25- 

volt filaments and the balance of 6.3 volt 
filaments, all connected in series. dropping 
the voltage from a 117 -volt line. Any 
other line voltage and filament load can 
be handled by special types made to 
order. 

The new resistor is the latest product 
of the Clarostat Mfg. Co., Inc., 285 N. 
6th St., Brooklyn, N. Y. 

NEW AUDAK PICKUP 
The Higher Range Professional Elec- 

tric Pickup, shown in the accompanying 
illustration, is used in many leading radio 
stations. The arm is of special length to 
accommodate records up to 18 inches in 
diameter. It is counter balanced by dead 
weight. The arm is made of heavy gauge 
aluminum. 

This instrument is designed for use 
with higher range recordings and works 
with low needle pressure. It is said to 
be immune to humidity and temperature 
changes. 

For further information write to The 
Audak Company. 500 Fifth Avenue, New 
York City, N. Y. 
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NEW DIELECTRIC TESTER 

The new dielectric or breakdown tester 
manufactured by The Acme Electric & 

Mfg. Co. of Cleveland, Ohio, not only in- 
dicates shorts, opens, or grounds -but actu- 
ally checks circuits at approved standard 
testing voltages. The manufacturer states 
that this unit is entirely different in prin- 
ciple from the common insulation testers 
in present -day use - in that the Acme 
Dielectric Tester will permit actual appli- 
cation of the standard testing voltage of 
double the rated voltage plus 1,000 to the 
appliance device or equipment under test 
and thus prove the dielectric strength of 
the insulation to meet standard safety 
limits. Any windings with rotted, old or 
defective insulation, below minimum safety 
standards would break down under test 
necessitating proper rewinding or repairing 
and thus preventing the usage of unsafe, 
electrical equipment. 

The Acme Dielectric Tester is a compact 
complete unit. A 6 ft. primary cord is 
plugged into a 110 volt, 60 cycle con- 
venience outlet. Secondary connections are 
supplied with four foot high voltage cable 
leads each equipped with test prong. The 
secondary test voltage is manually con- 
trolled by a tap- switch that provides any 
voltage ; 500, 1,000, 1,250, 1,500, 1,750, 
2,000, or 2,500 volts, simply by rotating 
the indicator. The short circuit current is 
1 amp. at 500 volts and 200 ma at 2,500 
volts. The 100% leakage type transformer 
used in this device permits short circuit for 
a period of time without any damage. This 
current limitation also eliminates burning 
of materials at point of breakdown of ap- 
paratus under test. 

Acme engineers point out particularly 
the use of a second secondary winding on 
the same common core, but shielded from 
the high voltage secondary. This second 
secondary supplies 110 volts to a small in- 
dicating ruby lamp. Lamp is inset and 
shielded by metal mask. This lamp glows 
when Dielectric Tester is turned on -thus 
warning operator of live secondary leads. 
On partial breakdown the lamp dims and 
on complete breakdown goes out. 

Off and on toggle- switch conveniently 
mounted on the face of the device permits 
complete control of primary current. 
Equipped with a sturdy metal handle, this 
unit lends itself to portability by electrical 
equipment inspectors or maintenance men. 

THE BALGE TALKING SCROLL 

The object is to obtain a better medium 
for recording and reproducing the sounds 
of speech and music. The aim is to record 
in sound the world's literature ; its 
speeches, its music, and its news topics 
and to make them available in an inex- 
pensive form. 

The apparatus is similar to a radio set. 
With portable accessories for recording 
and reproduction, it measures about 12 x 
12 x 40 ". The record is a wide ribbon or 
scroll and contains a greater quantity of 
text on a given area than is found on talk- 
ing film. The cost is therefore less and 
the applications correspondingly enlarged. 
A printed book can be replaced by a scroll, 
bringing the intellectual work directly to 
the ear; eliminating the reading and the 
book too. 

Comparisons are illuminating. A book 
that can be read in five hours can be heard 
in the same amount of time. However, 
the scroll consists of about twenty -five feet 
of photographic paper, while the book- 
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in addition to paper and cover- includes 
the cost of typesetting, printing, etc. The 
economic advantage is evident. 

The exploitation of the T L P system 
has a wide range. It can perform excel- 
lent service to large organizations and in- 
stitutions. For collective and individual 
education in schools and homes ; for 
libraries ; for the sightless, etc., and as a 
commercial medium for publicity, lectures, 
sermons, original discourses, etc., its field 
is unlimited; the author, in his own home, 
can produce the master scroll which is 
duplicated for lease or sale. 

A "Salon de Music & Muse" where the 
public at a moderate subscription can 
listen in undisturbed comfort to selections 
of work in music and literature is within 
the realm of possibility and this activity 
alone will produce excellent revenue. 
Stories, travel, operas, symphonies, con- 
certs, news, and special topics would be 
placed at their disposal. 

Unparalleled activity may be developed 
for the use of the T L P system for in- 
struction in many branches of the govern- 
ment service. This medium would replace 
the printed book. 

The Bagge Talking Scroll is being 
handled by the Alpha -Omega Co., 6611 
Euclid Ave., Cleveland, Ohio. 

NEW ELECTRAD ATTENUATORS 

Electrad Inc., 173 -175 Varick Street, New 
York City, have just announced their new 
type BN attenuators. These units replace 
the Electrad Types TN, LN and U attenu- 
ators, and they are said to have the ad- 
vantages of greater attenuation, true loga- 
rithmic attenuation and lower noise level. 

These attenuators involve a new principle 
in design which makes it possible to obtain 
a substantially constant -impedance unit 
whose attenuation is linear in db and con- 
tinuously variable over the entire range. 

UNIVERSAL RIBBON MICROPHONE 

The first new product of 1936 to be 
brought out by the Universal Microphone 
Co., Inglewood, Cal., is a ribbon micro- 
phone housed in a new -style, futuristic jet 
black enamel and chrome polished casing. 

The microphone case is hinged on 
swivel joints for greater ease in handling 
and is noiseless in adjustment and opera- 
tion. 

The new Universal ribbon microphone 
line has been designed for general all - 
'round radio use, including broadcast 
studios, remote control points, p-a work, 
amateur activities and other purposes in 
this field. 

The new ribbon microphone and casing 
will be put on the market in conjunction 
with Universal's new adjustable stand 
which can be folded up when not in actual 
use, or may be adjusted to fit a small or 

New "South Bend" 9- 

inch Lathe for Labora- 

tory and Workshop. 

awkward -sized space. Option of the 
standard Universal solid chrome base will 
also be given. 

The compactness of the instrument makes 
for extreme ease in handling or transporta- 
tion. It weighs a pound and a half, while 
the dimensions are 23" x 43" and is 
only one inch in thickness. 

9 -INCH "WORKSHOP" LATHE 

Announcement is made of the 1936 model 
9 -inch "Workshop" precision lathe by the 
South Bend Lathe Works, South Bend, 
Indiana. Besides being offered at a new 
low price. the lathe features ten new im- 
provements, amongst which are : a simpli- 
fied twin gear reverse for cutting right - 
and left -hand screw threads of 4 to 40 
per inch, a countershaft of either the 
double friction type or the horizontal type 
with either the plain or adjustable belt 
tension, a newly improved back -geared 
headstock with larger spindle bearings and 
a new ball- bearing thrust collar on the 
spindle, a new and heavier designed saddle, 
and a simplified gearing for threads and 
speeds. The lathe has a strong, rigid bed 
of a one piece casting with 50% steel and 
50% nickel -iron composition, and comes 
in four different lengths of 3 -ft., 3 1A-ft., 
4 -ft., and 4 % -ft., with distances between 
centers of 17 ", 23 ", 29" and 35" respec- 
tively. 

Metals of all kinds can be machined as: 
cast iron, steel, cast steel, steel forgings, 
wrought iron, brass, bronze, copper, babbitt, 
aluminum, and the various alloy steels 
and metals. 

Six spindle speeds ranging from 39 to 
630 rpm are available on the standard 
headstock, three obtained on the open belt 
and three in back gear, the later with a 
ratio of 5 to 1, thus permitting a great 
amount of power to take the heaviest of 
cuts. Optional is the four -step cone head- 
stock for V -Belt drive providing 8 spindle 
speeds, the two -step double V -Belt drive 
cone providing four spindle speeds, and the 
single step triple V -Belt drive furnishing 
two spindle speeds, all three types de- 
signed Tor extra power. 

This lathe is particularly attractive for 
use in groups or production of small dupli- 
cate parts in the manufacturing plant, for 
the tool room, machine shop, laboratory, and 
for modern shops of all kinds engaged 
in light, accurate machine work. 

The company is issuing a new catalogue 
containing descriptions of this lathe with 
accompanying illustrations giving valuable 
instructions as to methods of performing 
many jobs. Any reader interested in se- 
curing a free copy may write the Tech- 
nical Service Department, South Bend 
Lathe Works, South Bend, Indiana, men- 
tioning this publication. 
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TRIUMPH MODEL 800 OSCILLOGRAPH 
The Triumph Manufacturing Company, 

4017 -19 West Lake Street, Chicago, Illi- 
nois. have announced their Model 800 Os- 
cillograph. This unit, which has been 
designed for laboratory and industrial use. 
features "top deck" controls which makes 
the instrument easy to see and set. Also 
featured is the special viewing screen 
which is said to permit the figures and 
patterns to be viewed continuously, wheth- 
er the operator is standing, sitting or to 
either side of the instrument. 

By careful design of the sweep cir- 
cuit and proper application of bias to the 
885 gaseous, grid -controlled rectifier, per- 
fect linearity on multiple wave patterns has 
been secured, it is stated. The Model 800 
has a linear sweep frequency range of 
20 to 50,000 cycles. It is possible to syn- 
chronize and lock 2 cycles of a 100 -kc 
wave and photograph it, it is further 
stated. 

Amplification on both horizontal and 
vertical axes is provided through two 6C6 
tubes. Intensity and focussing controls 
are located to the rear of the instrument, 
beside the adjustment for beam centering, 
where they are least disturbed. 

NEW PRECISION CONDENSER 

Worm -drive air condensers have for 
many years been widely used as continu- 
ously- adjustable standards of capacitance. 
It has long been recognized that these 
condensers are subject to small variations 
from their desired characteristics caused 
by such factors as temperature, aging, 
worm, eccentricity, backlash, and various 
strains. In the General Radio Type 222 
Precision Condenser these variations were 
known and allowance could be made for 
them when necessary. 

The availability of new materials and 
methods of construction, however. made 
it possible to replace this condenser with 
one of completely new design, the Type 
722, shown in the accompanying illustra- 
tion, in which these factors are markedly 
reduced. 

In designing the new condenser, the 
chief requirement was stability of capa- 
citance. The whole condenser assembly is 
mounted in a cast frame. This frame, 
the stator rods and spacers, and the roter 
shaft are made of an alloy of copper and 
aluminum. Since the condenser plates are 
of aluminum, all parts have the same tem- 
perature coefficient of linear expansion, 
resulting in a low temperature coefficient 
of capacitance. 

Connection to the rotor is made by 
means of a phosphor bronze brush running 
on a brass drum. 

Since it is difficult to mount a worm gear 
on a shaft without some slight eccentri- 
city, the worm in the Type 722 is cut 
directly on the shaft. The dial end of the 
worm shaft runs in ball bearings : the 
other end is supported by an adjustable 
spring mounting. 

This arrangement of bearings and drive 
mechanism results in a backlash of less 
than % worm division and a low worm 
correction. 

The worm drives a 50 -tooth gear, sG, 
that 25 revolutions of the worm rotate 
the main shaft through 180 degrees. One- 
half revolution (100 divisions) of the worm 
advances the main scale one division. Since 
the main scale carries 50 divisions, the 
180- degree rotation is divided into 5000 
worm divisions, each half of the worm dial 
being engraved 0 to 100. 

The capacitance per worm division on 
the 1400 -mmfd model is approximately 
0.28 mmfd and on the 500 -mmfd model is 
0.11 mmfd. Since the scale can be set to 
about 1/5 of a worm division, the pre- 
cision of setting for these two models is 
0.06 mmfd and 0.02 mmfd respectively. 

Complete information may be obtained 
from the General Radio Company, 30 
State St., Cambridge, Mass. 

DUCO MICA CONDENSERS 

New mica condensers, surrounded by 
a low -loss ceramic housing, are being man- 
ufactured by the Dumont Electric Com- 
pany, Inc., 514 -516 Broadway, New York 
City. These condensers are said to be 
ideal for short -wave use. Due to the low- 
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loss housing, these units are said to have 
a very high power factor. 

These new Duco condensers measure 
V -inch by g -inch by % -inch. They are 
made in capacities ranging from .000025 
to .006 mfd. Higher capacities are avail- 
able. 

PROGRAM SOUND SYSTEM 

A new Program Sound System, embody- 
ing unique advantages for sizeable build- 
ings, such as, schools, hotels, department 
stores and hospitals, has been introduced 
by the Western Electric Company, 195 
Broadway, New York City. This system 
is completely described in an attractive bul- 
letin, entitled "Program Sound System," 
just released. 

PAINT IN STICK FORM 

Real paint in stick form which is easily 
applied to any wet or dry surface, and 
which will not run when applied to hot 
metals, is the newest development for 
marking products and materials. Markal 
is the name of this new stick paint. 

It is made in two types -one for cold 
marking, the other for hot marking. 

Markal for cold marking is used for 

marking all metals (including structural 
steel, steel sheets, galvanized iron, etc.), 
Glass, Cardboard, Boxes, Crates, Lumber, 
Building Stones and Blocks, etc. 

This new stick paint dries and remains 
as permanent as any other high quality 
paint. There is no messiness or waste as 
with paint and brush marking. 

Markal for hot marking is used with 
signal success on Steel Shapes, Forgings, 
Castings, Pipes, Billets, etc. It marks 

clearly and permanently at any tempera- 
ture from 300 -1,200° F. It does not run or 
flow while hot, or peel off after cooling. 

Markal for cold marking is furnished in 
Black, White, Red, Yellow and Blue 
sticks, and for hot marking in White and 
Yellow. 

Markal is marketed by Helmer & 
Staley, 2354 So. Parkway, Chicago, Illi- 
nois. 

NEW R -F CIRCUIT HOOK -UP WIRE 

The Lenz Electric Manufacturing Com- 
pany have announced their new r -f circuit 
hook -up wire. This wire, which was de- 
veloped by Mr. Raymond G. Zender, is 
said to have extremely low losses at high 
frequencies, and has been designed especi- 
ally for the r -f circuit. Conductors are 
supplied in several sizes, either solid or 
stranded. The insulation pushes back 
freely without adhering to the conductor 
and is mechanically strong enough to re- 
sist abrasion. It is said to be a fine pro- 
duction wire with insulation impregnated 
in a high- resistant, low -loss, moisture -re- 
sisting compound, with the following di- 
electric characteristics: 

At 70° F, 50% RH 
Power Factor -% of 1% at 25 meters, 
completely immersed in mercury. 
Phase angle -18° 7'. 
Insulation resistance -83,000 megs /ft at 400 
volts d -c, completely immersed in mercury. 
Capacity (to ground) -22 mmfd /ft at 25 
meters. 
Voltage breakdown (a -c) -1600 volts /ft, 
completely immersed in mercury. 

At 120° F, 90% RH 
Power factor -1% at 25 meters, completely 
immersed in mercury. 
Capacity (to ground) -28 mmfd /ft at 25 
meters. 
Moisture absorption -less than I% by 
weight. 

Address the above organization at 1751 
North Western Ave., Chicago, Illinois. 
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A recognized source of supply for 

RADIO PARTS 
of Copper and Copper Alloys 

VACUUM tube base pins, plug and socket parts, 

eyelets, rivets, grommers, terminals, contacts, aerial 

hardware, electrodes, fuse clips, sockets, screw shells, 

condenser shells, miscellaneous stampings, shells, etc. 

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 these 

and similar radio parts of copper and copper alloys. 

Terminals 
We maintain hundreds of tools 

and dies for producing termi- 
nals in an almost endless variety 

of styles and sizes. The use of 
stock terminals is recommended 
as an advantage in prompt de- 

livery and lower tool and pro- 
duction cost. As a service to 
customers our engineers will recommend the stock 

terminal best suited for any requirement, provided sam- 

ples or drawings of the parts with which it is to be 

used are submitted for inspection. This service involves 

no obligation. 

The comprehensive scope of our lines and the unvary- 

ing high quality of our products ... combined with 

prompt and efficient handling of orders and inquiries 

. . . provide an ideal service for manufacturers of 

electrical and radio equipment. May we quote on your 

present requirements or cooperate with you in designing 

new parts from the standpoint of production economy- 

AN ó DA 

WATERBURY BRASS GOODS BRANCH 

The American Brass Company 
General Offices : Waterbury, Connecticut 
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RADIO ENGINEERING BUYER's GUIDE 
A continuous, indexed recording of the reliable sources of supply of 

Materials- Component Parts 
ALLOYS, RESISTANCE 
AMERICAN ELECTRO METAL CORP.. Lewiston. 

Maine 
CALCITE PRODUCTS CO., 542 39th St., Union City, 

N. J. 
Cleveland Wire Cloth & Mfg. Co. 
Consolidated Wire Corp. 
Driver Company, Wilbur B. 
Driver -Harris Company 
Faneteel Metallurgical Labs. 
Hoskins Mfg. Co, 
Jel11Re Company. C. O. 
Prenti.. & Company, Geo. W. 

ARRESTORS, LIGHTNING 
Hlrnbach Radio Corp. 
Knox Porcelain Co. 
Johnson. E. F.. Co. 

BASES, VACUUM TUBE 
AMERICAN LAVA CORP., Chattanooga, Tenn. 
American Phenolic Corp. 
American Record Corp. 
ISOLANTITE. INC., 233 Broadway, N. Y. C. 
Kura -Kasch Co. 
RCA MFG. COMPANY, INC., Camden, N. J. 
Westinghouse Lamp Co. 

BINDING POSTS 
BANKS INTER -AIR PRODS., Woodside, N. Y. 
Eby. H. H.. & Co. 

BRASS -COPPER 
AMERICAN BRASS CO.. THE Waterbury, Conn. 
ANACONDA COPPER CO., 25 Broadway, N. Y. C. 
Baltimore Brass Co. 
Bristol Braes Corp. 
Copper & Braes Research Asen 
Ryerson & Son. Inc. 
Scoville Mfg. Co. 
WATERBURY BRASS GOODS BR.. Waterbury. Conn. 

CABINETS -WOOD 
Adler Mfg. Co. 
Alden Corp. 
EXCEL WOODCRAFT CORP., THE. Columbus Rd. at 

Leonard SL, Cleveland. Ohio 
Pinnies. Cabinet Co. 
Superior Cabinet Corp. 

CATHODES (See Tubing, Seamless Cathode) 
CATHODE RAY -TUBES 
DUMONT LABORATORIES. ALLEN B., 542 Valley 

Rd.. Upper Montclair. N. J. 
General Electric Co. 
HYGRADE- SYLVANIA CORP., Clifton. N. J. 
RCA MANUFACTURING CO.. INC., Camden. N. J. 
WESTERN ELEC. CO.. 195 Broadway. N. Y. C. 
Westinghouse Elec. & Mfg. Co. 

CATHODE RAY -OSCILLOGRAPHS 
DUMONT LABORATORIES. ALLEN B.. 542 Valley 

Rd., Upper Montclair, N. J. 
General Electric Co. 
RCA MANUFACTURING CO.. INC.. Camden. N. J. 
RADIO INSTRUMENTS CO., 22 Wooster SL. N. Y. C. 
WESTERN ELEC. CO., 195 Broadway, N. Y. C. 
Westinghouse Elec. & Mfg. Co. 

CERAMICS 
AMERICAN LAVA CORP., Chattanooga. Tenn. 
Amerian Phenolic Corp. 
Colonial Insulator Co. 
Crowley & Co., Henry L. 
Dielectric Products Co. 
ISOLANTITE, INC.. 233 Broadway, N. Y. C. 
1Cirrhherror & Co. , Inc., M. 
Mycalex Corp. of Amer. 
STUPAKOFF LABORATORIES. INC.. 6627 Hamilton 

Ave.. Pittsburgh. Pa. 

CHOKES 
ACME ELECTRIC & MFG. CO.. 1440 Hamilton Ave., 

Cleveland. Ohio 
ALLOY TRANSFORMER CO.. 135 Liberty St. N. Y. C. 
AMERICAN TRANSFORMER CO.. 175 Emmet St.. 

Newark. N. J. 
General Transformer Co. 
HAMMARLUND MFG. CO.. 924 W. 33rd Bt.. N. Y. C. 
KENYON TRANSFORMER CO.. INC.. 840 Barry St., 

N. Y. C. 
UNITED TRANSFORMER CORP., 72 -74 Spring St.. 

N. Y. C. 

COIL MACHINERY 
UNIVERSAL WINDING CO.. Elmwood Ave., Provi- 

dence, R. I. 
COILS -POWER 
ANACONDA WIRE & CABLE CO.. Muskegon. Mich. 
ACME WIRE COMPANY, 1255 Dirwe11 Avenue. New 

Haven. Conn. 
American Enameled Magnet Wire Co. 
Belden Manufacturing Co. 
Colle. Incorporated 
Electrical Winding Company 
GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
Roeblines Sons. John 
Westinghouse Elec. & Mfg. Co. 

COILS -RADIO RECEIVER 
ALADDIN RADIO INDUSTRIES, INC.. 466 W. Su- 

perior St.. Chicago. Ill. 
ALDEN MANUFACTURING CO., Broctan, Mass. 
Automatic Winding Co. 
Coils, inc. 
ELECTRICAL WINDING CORP.. 22 -26 Wooster St.. 

N. Y. C. 
General Mfg. Co. 
GUTHMAN & CO.. INC., Edwin L. 1306 W. Van Huren 

St.. Chicago. ill. 
HAMMARLUND MFG. CO.. 424 W. 33rd St.. N. Y. C. 
Meloaner Mfg. Co. 
National Company 
Sickles Company 
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COILS-SPEAKER 
ACME ELECTRIC & MFG. CO., 1440 Hamilton Ave, 

Cleveland, Ohio 
ALLOY TRANSFORMER CO., 135 Liberty SL, N. Y. C. 
AMERICAN TRANSFORMER CO.. 115 Emmet St.. 

Newark, N. .1. 
ANACONDA WIRE & CABLE CO.. Muskegon, Minh. 
Chicago Transformer Corp. 
Dongan Electric Mfg. Co. 
GENERAL TRANSFORMER CORP.. 500 8. Throop St., 

Chicago, Ill. 
Italldoreon Company 
JEFFERSON ELECTRIC COMPANY, Bellwood. III. 
KENYON TRANSFORMER CORP., 840 Barry St.. 

N. Y. C. 
RCA MANUFACTURING CO.. INC.. Camden, N. J. 
STANDARD TRANSFORMER CORP., 859 Blackhawk 

Street, Chicago, Ill. 
Thordarson Elec. Mfg. Co. 
UNITED TRANSFORMER CORP., 72 -78 Spring St., 

CONDENSERS, FIXED PAPER 
ACME WIRE COMPANY. 1255 Dirwell Ave., New 

Haven, Conn. 
AEROVOX CORP., 90 Washington 8t.. Brooklyn. N. Y. 
CORNELLDUBILIER CORP., 4388 Bronx Blvd., N. 
Y. C. 

CURTIS CORDS. CORP., 3088 W. 108th St., Cleve -, O. 
ELECTRONIC LABORATORIES. INC., Indianapolis, 

Ind. 
Flerhlheim & Co.. A. M. 
Girard -Hopkins, Inc. 
Magnaron Co., ltd. 
MALLORY & CO.. P. R., Indianapolis. Indiana 
Mleamold Radio Corp. 
Pnlymet Mrs. Co.. inc. 
SOLAR MFG. CORP.. 599 -601 Broadway, N. Y. C. 
Sprague Specialties Co. 
TOBE- DEUTSCHMANN CORP., Canton. Maas. 

CONDENSERS, FIXED ELECTROLYTIC 
AEROVOX CORP., 90 Washington St., Brooklyn, N. Y. 
Condenser Corp. of America 
CORNELL- DUBILIER CORP., 4388 Bronx Blvd.. N. 

Y. C. 
CURTIS CONDENSER CORP., 3088 W. 106th St.. 

Cleveland, Ohio 
Magnavox Co., Ltd. 
MALLORY & CO., P. R.. Indianapolis. Indiana 
\iieamold Radio Corp. 
Polymet Mfg. Co.. Inc. 
SOLAR MFG. CORP., 599 -601 Broadway, N. Y. C. 
Sprague Specials lea Co. 

CONDENSERS, ADJUSTABLE 
DeJur -Amoco Corp. 
HAMMARLUND MFG. CO., 424 W. 33rd St.. N. T. C. 
kiel saner Mfg- Co. 
SOLAR MFG. CORP.. 599 -601 Broadway, N. Y. C. 
TOBE- DEUTSCHMANN CORP.. Canton. Mass. 

CONDENSERS, VARIABLE 
CARDWELL MFG. CO., ALLEN B.. 81 Prospeet St., 

Brooklyn. N. Y. 
De.Tur -Amsco Corp. 
Dumont Elec. Co. 
General instrument Co. 
GENERAL RADIO CO., 30 State St., Cambridge. Mass. 
HAMMARLUND MFG. CO., 424 W. 93rd St., N. Y. C. 
OAK MFG. CO., 711 W. Take Street. Chicago. nl. 
Prestos Mfg. Co. 
Radio Condenser Co. 
Reliance Die & Stamping Co. 
Scoville Mfg. Co. 

CONTACTS, METAL 
Baker & Co., Inc. 
CALLITE PRODUCTS DIV.. 542 39th St.. Union City. 

N. I. 
General Plate Co. 
General Tungsten Mfg. Co. 
MALLORY & CO., P. R., Indianapolis, Indians 
Wilson Co.. H. A. 

CORES, RESISTANCE COIL 
AMERICAN LAVA CORP., Chattanooga. Tenn. 
Colonial insulator Co. 
ISOLANTITE, INC.. 233 Broadway. N. Y. C. 
Steward Mfg. Co. 

CORES, TRANSFORMER 
THOMAS & SKINNER STEEL PRODS. CO.. 1100- 

1120 E. 23rd St., Indianapolis. Indiana 

CRYSTALS, QUARTZ and ROCHELLE SALT 
BLILEY ELECTRIC CO.. 237 Union Station Bldg.. 

Erie, Pa. 
Boonton Research Labs. 
Premier Crystal Laboratories 
RCA MANUFACTURING CO.. INC.. Camden.. N. J. 
BRUSH DEVELOPMENT CO.. E. 40th St. & Perkins 

Ave.. Cleveland. Ohio 
SCIENTIFIC RADIO SERVICE. University Pk.. Hyatts- 

ville, Md. 

DIALS, ESCUTCHEONS 
Crowe Nameplate Co. 
KAY PRODUCTS OF AMER., INC., 560 DeKalb Ave.. 

Brooklyn. N. Y. 
Magnavox Company. The 

DIAPHRAGMS, SPEAKER 
Hawley Products Co. 
5f Wand Mfg. Corp. 
UNITED PRESSED PRODUCTS CO., 407 S. Aberdeen 

St.. Chicago. Ill. 
El ECTRODES. NEON 
EISLER ELECTRIC CORP.. Union City. N. J. 
EISLER ENGINEERING CO., INC., 747 Bo. 13th St.. 

Newark. N. J. 
SWEDISH IRON & STEEL CORP., 17 Battery Pl.. 

N. Y. C. 

EYELETS 
Platt Bros. & Co. 
STUPAKOFF LABS.. INC., 6627 Hamilton Ave., Pub... 

Pa. 
United Shoe Mach. Co. 
WATERBURY BRASS GOODS BR.. Waterbury. Coon. 

FIBRE, PHENOL and VULCANIZED 
Bakelite Corp. 
Brandywine Fibre Products Co. 
Continental -Diamond Fibre Co. 
Formica Insulation Co. 
Franklin Fibre- Lamiter Corp. 
General Electric Co. 
Mica Insulator Co. 
National Vulcanized Fibre Co. 
Resinox Corporation 
SYNTHANE CORPORATION. Oaks. Penna. 
Westinghouse Elec. & Mfg. Co. 
Wilmington Fibre Co. 

FLEXIBLE SHAFTING 
Fischer Spring Company. Chas. 
White Dental Mfg. Co.. B. S. 

FUSES 
LITTELFUSE LABS., 4238 Lincoln Ave., Chicago. 111. 

GENERATORS 
CARTER MOTOR COMPANY, 373 W. Superior St.. 

Chicago. 
Columbia Elec. Mfg. Co. 
ELECTRONIC LABORATORIES. INC., 122 W. New 

York St.. Indianapolis, Ind. 
MALLORY & CO.. P. R., Indianapolis, Indiana 
ONAN & SONS. D. W., Minneapolis, Minn. 
PIONEER GENE -MOTOR CORP.. 466 W. Superior Bt.. 

Chicago, III. 
GETTERS (See Nickel Tube Parts) 

GRAPHITE 
ACHESON COLLOIDS CORP., Port Huron. Mich. 

HORNS 
FOX SOUND EQUIP. CORP., 3120 Monroe St., Toledo. 

Ohio 
HOPE MFG. CO-, 401 Broadway, N. Y. C. 
MACY ENGINEERING CO., 1452 89th St., Bklyn, N. Y. 
RACON ELEC. MFG. CO., 62 E. 19th St., N. Y. C. 
Toledo Sound Equip. Labe. 
WRIGHT- DECOSTER, INC.. 2253 University Ave., St. 

Paul, Minn. 
INSTRUMENTS (See Meters or Cathode Ray) 

INSULATION, BEADS 
AMERICAN LAVA CORP.. Chattanooga, Tenn. 
ISOLANTITE, INC.. 233 Broadway. N. Y. C. 
Kirehbcrger & Co., Inc., M. 
Steward Mfg. Co. 
STUPAKOFF LABORATORIES. INC.. 6827 Hamilton 

Ave., Pitts, Pa. 

INSULATION, CERAMICS (See Ceramics) 

INSULATION COMPOUNDS 
Candy & Co., Inc. 
Dolph Co., John C. 
Glenn & Co., J. J. 
Mica Insulator Co. 
Rcebling's Sons Co., John A. 
ST PAKOFF LABS.. INC.. 8627 Hamilton Ave., Penh- 

Pa. 
ZOPHAR MILLS, INC.. Court, Lorraine and Creamer 

St.. Brooklyn, N. Y. 

INSULATION, LAMINATED BAKELITE 
Franklin Fibre- Lamiter Corp. 
SYNTHANE CORPORATION. Oaks. Penna. 

INSULATION, MOLDED 
A merieen Insulator Corp. 
AMERICAN LAVA CORP.. Chattanooga, Tenn. 
American Phenolic Corp. 
American Record Corp. 
Chicago Molded Prods. Corp. 
Formica Insulation Co. 
General Electric Co. 
Kurs-Kasch Co. 
Macollen Co. 
STUPAKOFF LABS.. INC., 6627 Hamilton Ave.. Path.. 

Pa. 
Watertown Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 

INSULATION, FABRIC TUBING 
BENTLEY HARRIS MFG. CO.. Coesbobocken, Pa. 
BRAND & M.. 276 Fourth Ave.. N. Y. C. 
Glenn & Co., 

CO., 
.t J. 

Mira Insulator Co. 

IRON. SWEDISH (Tube Parts) 
SWEDISH IRON & STEEL CORP., 17 Battery PI., 

N. Y. C. 

LACQUER, PAINT, VARNISH 
ACME WIRE COMPANY, 1255 Dixweli Are.. New 

Haven, Conn. 
Dolph & Co., John C. 
Irvington Varnleh Co. 
Mesa & Wellteln 
ZAPON COMPANY. 60 E. 42nd St.. N. Y. C. 
ZOPHAR MILLS. Court, Lorraine and Creamer Sta., 

Brooklyn, N. Y. 

LAMPS. GLOW 
LITTELFUSE LABS., 4238 Lincoln Ave.. Chicago. 111. 

L U' S 
CINCH MFG. CORP., 2335 W. Van Buren St.. (latent 

Ill. 

Thompson-Bremer Coro. 
WATERBURY BRASS GOODS BR., Waterbury. Con, 
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for Audio & Power Transformers 
SPECIALIZED METHODS - YEARS OF EXPERIEN01 

Wide Variety of Stock Standard Sizes 
Dimension and Price Sheets on request 

We Also Make 
PERMANENT MAGNETS- DIES -TOOLS- 

METAL STAMPINGS 

Facilities for prompt service 

E Thomas FI Ski nner iroorottzo 
E. twenty -Third St Steel Products Co. INDIANAPOLIS, IND 

These Advertising Pages 
reach the 6,000 important radio 
executives, engineers, production 
managers and purchasing agents 
every month... . 

If You Have A Message 
tell it to these men. Get in touch 
with our advertising department 
TODAY ! 

Experienced merchandising and selling advice, 
given freely. 

RADIO ENGINEERING 
19 E. 47th Street, New York City 

The finest transformers that engineer- 
ing skill can design and modern machinery 
build. Por radio. television and special 
applications. 

TI1E ACME ELECTRIC AND MANUFACTURING CO. 
1444 HAMILTON AVENUE CLIEVóann. OHIO 

Prominent Midwest CHIEF ENGINEER Manufacturer wants 
familiar with design. manufacture. and operation of modern broadcast and 
other transmitters. Special reference to larger radio frequency components. 
antennas and transmission lines, some electro- medical and surgery equipment. 
Sales, advertising. or editorial ability will help. Opportunity for an organizer 
with practical ideas and desire to work to connect with rapidly growing con- 
cern. Outline training and experience briefly and state salary expected. 

Box No. 200 e/o Radio Engineering 
1! E. 47th St., New York 

When You Renew Your Subscription to 
RADIO ENGINEERING 

Remember the Group Rate - $1.00 a year for 
four or more subscriptions. 

Regular Rate -$2.00 a year in U. S. A. -$3.00 in foreign countries 

MAY WE SAMPLE AND OUOTE7 

ß 
oßò " S MUTER 

OJ Pbs`SQ S J S 

peser- p-` \O TQHE MUTER ICOMPANY 
CHICAGO 

FEBRUARY, 1936 

'I 
ENAMELITZ 

( LUTZ WIRE WITHOUT A FABRIC COVERING ) 

, 

REDUCES 
MANUFACTURING 
COSTS in the production of 

I.F. and R.F. coils 

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. 
NEW HAVEN, CONN. 

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

X 

Importers want 
agency of 
U. S. A. man- 
ufacture of 

pecially vol- 
ume controls. FRANCE radio pans es- 

fixed con- 
densers and 
resistors. 

ELMA 10, Rue Théophraste Renaudot PARIS 1S (France). 

MACHINES and ACCESSORIES 'ctrcrRic -. wirvsorr` 
FOR MAKING tter 

Incandescent Lamps Electron Tubes , vs =- 
Neon Luminous Tubes Radio Tubes , - -' _ 

Nev. Used and Reconditioned Maebinn Anllabl 1__ 7 

EISLER SPOT WELDERS -r.: '^ 
,..,or-, 

Sizes to 2110 K.V.A. Welders as low as $35.00. 
SuSNlt your samples ter test. Na eblieatlan. 

EISLER ENGINEERING CO., INC.1` 
747 So. 13th St. Newark, N. J. ..,.cw,a 

_ii 

' i -- 

I! 
e Ie 

='rc 

- 

r_ ro TT1 _ r, T r , 
I N C. 

1880 EAST 40- ST. CLEVELAND. OHIO 

r Quality Welds Lead -in Wires 

B L I L E Y I 
For general and special 
radio frequency appli- 
cations between 20Kcs 

QUARTZ 0 and 20Mcs. 
Write for Bulletin G -8 

BLILEY ELECTRIC CO. 

CRYSTALS ERIE, PA. 
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ZI.ERICK MACHINE WORKS, 68 E. 131 St., N. Y. C. 

MAG N E7 S 
THOMAS & SKINNER STEEL PRODS. CO., 1100.1120 

E. 23rd St.. Indianapolis. Indiana. 

MELTING POTS 
Dunn, Inc., Struther 
STA -WARM ELECTRIC CO., Ravenna. Ohio 
Trent Co., Harold E. 

METERS: TESTING INSTRUMENTS 
Apparatus Design Co. 
Boonton Radio Corp. 
BURTON- ROGERS CO., 755 Boylston St.. Boston. Maas. 
CLOUGH -BRENGLE CO., 1134 W. Auston Ave., Chi- 

cago. III. 
Dumont Laboratories, Allen B. 
FERRIS INSTR. CORP., Boonton. N. J. 
General Electric Co. 
GENERAL RADIO COMPANY. 30 State St., Cambridge 

A, Mass. 
HICKOK ELEC. INSTRU. CO., Cleveland, Ohio 
JACKSON ELEC. INSTRU. ayton. Ohio 
RCA MEG. CO.. INC., Camden, 

CO., 
i!I. J. 

RADIO CITY PRODUCTS CO., 28 W. Byway, N. Y. C. 
RADIO INSTRUMENTS CO., 22 Wooster St., N. Y. C. 
RADIO PRODUCTS CO., 195 Sunrise PI.. Dayton, Ohio 
Rawson Elec. Instru. Co. 
READRITE METER WORKS, Bluffton. Ohio 
Shallcross Mfg. Co. 
SUPREME INSTRUMENT CORP., Greenwood. Miss. 
TRIPLETT ELEC. INSTRU. CO. Bluffton. Ohio 
TRIUMPH MFG. CO., 9017 W. Lake St., Chicago, I11. 
WESTERN ELECTRIC CO., 195 Broadway, N. Y. C. 
WESTON ELEC. INSTRU. CORP., 614 Freylinghuysen 

Ave.. Newark, N. J. 
Westinghouse Elec. & Mfg. Co. 

MICA 
BRAND & CO., WM. , 276 Fourth Ave., N. Y. C. 
Continental- Diamond Fibre Co. 
Ford Radio Mice Co.. Inc. 
Macellen Co. 
Mica Insulator Co. 
New England Mica Co. 

MICROPHONES 
AMERICAN MICROPHONE CO., Les Angeles, Calif. 
AMPERITE CORP., 561 Broadway. N. Y. C. 
ASTATIC MICROPHONE LAB., INC., 830 Market St.. 

Youngstown, Ohio 
Beacon Microphone Co. 
'Bruno Laboratories. 
BRUSH DEVELOPMENT CO., Cleveland. Ohio 
Carrier Microphone Co. 
ELECTRO -VOICE MFG. CO.. INC., South Bend. 

Indiana 
RADIO RECEPTOR CO., INC., 106 7th Ave., N. Y. C. 
RCA MFG. COMPANY INC., Camden, N. J. 
SHURE BROS CO.. 215 W. Huron St., Chicago. DI. 
SOUND SYSTEMS, INC., 6595 Carnegie Ave., Cleve- 

land. Ohio 
TURNER COMPANY. Cedar Rapids. Ie. 
UNIVERSAL MICROPHONE CO.. LTD.. Inglewood. 

Calif. 
WESTERN ELECTRIC CO., 195 Broadway. N. Y. C. 

MOLYBDENUM 
AMERICAN ELECTRO METAL CORP., Lewiston. 

Maine 
CALLITE PRODUCTS DIV., 592 39th St.. Union City. 

N. J. 
ELECTRO- METALS, INC., 1890 E. 40 St., Cleveland, O. 
Faneteel Metallurgical Labs. 

MONEL METAL 
International Nickel Corp. 

NICKEL, TUBE PARTS (Also see Sven. Metal) 
(plates, grids, wire cloth, cathodes. getters. hooka. 
hra lore haae -Dina, welds) 

AMERICAN BRASS CO., Waterbury, Conn. 
AMERICAN ELECTRO METAL CORP., Lewiston. 

Meine 
CALLITE PRODUCTS DIV.. 592 39th St., Union City, 

N. .1. 
Cleveland Wire Cloth k Mfg. Co. 
Driver Co., Wilbur It. 
Driver -Harris Co. 
General Plate Co. 
GOAT RADIO TUBE PARTS, INC., 314 Dean St.. 

Brooklyn. N. Y. 
King Laboratories. Ire. 
Newark Wire Cloth Company 
Penuol Wire Cloth Company 
PMntlaa & Company. Geo. N. 
SUMMERILL TUBING COMPANY, Bridgeport. Penns. 
Superior Tube Company 

PAPER, for CONDENSERS 
Dexter 8e Sons Co.. Inc., C. A. 
Sehweltzer, Inc.. Peter J. 
Strype. Fred. C. 

PAPER TUBES 
Chicago Paper The Co. 
Cross Paper Produrte Co. 
Paper Tube Company. The 
Paramount Paper Tuhe Cn. 

PHOSPHOR BRONZE 
Phosphor Bronco Smelting Co. 
Riverside Metal Company 
Scoville Mfg. Company 
Seymour Mfg. Company 
Waterhory Rolling Mills. Inc. 

PHOTOELECTRIC CELLS 
Burt, R. C.. Co. 
Continental Electric Co. 
Eby. H. B.. Mfg Co. 
General Electric Co. 
G -M Lehnraterle 
RCA MANUFACTURING CO., INC., Camden. N. J. 
Westinghouse F.l,e. & Mfg. Co. 
WESTON ELECTRICAL INSTRUMENTS CORP., 612 

Frelinghuysen Ave., Newark, N. J. 

PICKUPS. TRANSCRIPTION 
ASTATIC MICROPHONE LAB.. INC., 830 Market St.. 

Youngstown. Ohio 
AUDAK COMPANY, THE, 500 Fifth Ave., N. Y. C. 
PROCTOR & CO.. B. A.. 17 W. 80th St., N. Y. C. 
RCA MFG. COMPANY, INC., Camden. N. J. \1'rha rr Eleririe Co. 

PLASTICS (See Insulation, Molded) 
PLUGS 
Alden Iffy. Co. 

American Phenolic Corp. 
Cannon Elec. Development Co. 
CINCH MFG. CORP.. 2335 W. l'an Buren St.. Chicago, 

111. 

Eby Mfg. Co., H. H. 
Jones, Howard B. 
MALLORY & CO., INC., P. R., Indianapolis, Indigos 
REMLER CO. LTD., 2101 Bryant St., San Francisco, 

CU, 
POINTS, CONTACT 
Raker & Company 
CALLITE PRODUCTS DIV., 542 39th SL. Union City. 

N. J. 
Fanateel Metallurgical Corp 
RECTIFIERS 
11 -L Electric Mfg. Co. 
GENERAL ELCTRIC CO. Bridgeport, Coon. 
MALLORY & CO., INC., P. R.. Indianapolis, Indiana 
UNITED TRANSFORMER CORP., 72 -74 Spring 

St., N. Y. C. 
Westinghouse Elec. & Mfg. Co. 
WARD LEONARD ELEC. CO., Mt. Vernon, N. Y. 
RELAYS 
ALLEN -BRADLEY CO., 126 W. Greenfield Ave.. Mil- 

waukee, Wisc. 
Automatic Electric Co. 
Dunn. Inc.. Struthers 
ELECTRONIC LABORATORIES, INC., Indianapolis, 

Ind. 
GENERAL ELECTRIC COMPANY. Schenectady. N. Y. 
hurman Elec. Co. 
\lercoid' Corporation 
WARD- LEONARD ELEC. CO., 33 South St., Mt. 

Vernon, N. Y. 
WESTON ELEC. INSTRU. CORP., 612 FrelinghWaen 

Ave.. Newark, N. J. 
RESISTORS, CARBON -COMPOSITION 
AEROVOX CORP. 90 Washington St.. Brooklyn, N. Y. 
ALLEN -BRADLEY CO.. 126 W. Greenfield Ave. Mil- 

waukee, Wisc. 
CENTRALAB, 900 E. Keefe Ave., Milwaukee, Wisc. 
Chicago Tel. Supply Co. 
CLAROSTAT MFG. CO., INC., 287 N. 6th St.. Brook- 

lyn. N. Y. 
CONTINENTAL CARBON, INC., 13902 Lorain Ave.. 

Cleveland. Ohio. 
ELECTRAD, INC., 175 Varick St., N. Y. C. 
ERIE RESISTOR CORP.. Erie, Penn. 
Globar Corp. 
INTERNATIONAL RESISTANCE CO., 2100 Arch Bt., 

Phila., Pa. 
MALLORY & CO., INC., P. R., Indianapolis. Indigna 
Micamold Radio Corp. 
Ohio Carbon Co. 
OHMITE MFG. CO.. 4835 Flournoy St.. Chicago, Ill. 
Precision Resistor Corp. 
.Speer Resistor Corp. 
Steckpole Carbon Co. 
SOLAR MFG. CO.. 599.601 Broadway. N. Y. C. 
Tech Laboratories 
WARD LEONARD ELEC. CO., 33 South St.. Mt. 

Vernon, N. Y. 
White Dental Mfg. Co.. B. S. 
Wirt Company. The 
RESISTORS, WIRE WOUND 
AEROVOX CORP.. 90 Washington St.. Brooklyn, N. Y. 
Atlas Resistor Co. 
CLAROSTAT MFG. CO., INC., 287 N. 6th St.. 

Brooklyn. N. Y. 
lleven Company 
ELECTRAD, INC., 175 Varick St., N. Y. C. 
Hardwick Hindle. Inc. 
INTERNATIONAL RESISTANCE CO.. 2100 Arch St.. 

Phila.. Pa. 
MALLORY & CO.. INC., P. R., Indianapolis. Indiana 
MUTER CO.. THE, 1255 S. Michigan Ave.. Chicago, Ill. 
OHMITE MFG. COMPANY. 9835 Flournoy St.. Chicago. 

Ill. 
I4rci Alan Resistor Co, 
Hhallcroae Mfg. Co. 
WARD LEONARD ELEC. CO., 33 South Bt., Mt. 

Vernon, N. Y. 
SCREW DRIVER MACHINERY 
HASKINS CO., R. G., 9633 W. Fulton St., Chicago. III. 
SCREWS, SELF LOCKING 
Parker- TCalon Corp. 
SHAKEPROOF LOCK WASHER CO., 2501 N. Reeler 

Ave.. Chicago, Ill. 
STEEL 
A llecheny Steel Co. 
AMERICAN ROLLING MILL CO., Middletown, Ohio 
A mcrlcan Steel & Wire Co. 
Republic Steel Coro. 
Ryerson & Son. Inc. 

SOCKETS 
Alden Mfg. Co. 
American Phenolic Coro. 
CINCH MFG. CORP.. 2395 W. Van Buren St.. Chicago, 

Ill. 
Continental- Dlamand Fibre Co. 
Eby Mfg. Co., R. H. 
FRANKLIN MFG. CORP.. ALBERT W., 137 Varick 

St., N. Y. C. 

SOLDER 
',union Co.. M. W. 
GARDINER METAL CO.. 9820 S. Campbell Ave.. Chi- 

cago, Ill. 

hCester Solder Company 
RUBY CHEMICALS CO.. 56 McDoval St.. Columbus. 

Ohio. 
SOLDERING IRONS 
ELECTRIC SOLDER. IRON CO., 342 W. 14th St.,N.Y. 
INSULINE CORP. OF AMER.. 25 Park Pl.. N. Y. C. 
STA -WARM ELECTRIC CO.. 508 N. Chestnut SL. 

Ravenne. Ohio 
SPEAKERS and SPEAKER UNITS 
Rest Mfg. Co. 
Boudette & Co 
FOX SOUND EQUIP. CORP., 3120 Monroe St., Toledo. 

Ohio. 
Jensen Radio Mfg. Co. 
Magnavox Co., Ltd. 
OPERADIO MFG. CO.. 18th and Indiana St., Bt. 

Charles, Hl. 
OXFORD RADIO CORP.. 350 W. Huron St.. Chicago. 
RCA MFG. COMPANY. INC., Camden. N. J. 
RACON ELEC. CO., INC.. 52 E. 19th SL, N. Y. C. 
Rota Company, The 
UTAH RADIO PRODUCTS CO.. 820 Orleans St., Chi- 

cago. ill. 
Yletnry Sneaker.. Inc. 
WESTERN ELECTRIC CO.. 195 Broadway, N. Y. C. 
WRIGHTDE COSTER, INC., 2253 University St., St. 

Paul, Minn. 

SVEA METAL 
SWEDISH IRON & STEEL CORP., 17 Battery PL, 

N. Y. C. 

TAPE, VARNISHED FABRIC 
ACME WIRE CO., 1255 Dirwell Ave., New Haven. 

Conn. 
BRAND CO.. WILLIAM. 276 Fourth Ave., N. Y. C. 

TRANSFORMERS (Also see Chokes) 
AALLOY TRANSFORMER CO., 135 Liberty St.. 

N. 1. C. 
ACME ELEC. & MFG. CO.. THE, 1440 Hamilton Ave., 

Cleveland, Ohio 
AMERICAN TRANS. CO., 175 Emmet St., Newark, N. J. 
Chicago Tranetormer Co. 
Dongan Electric Mfg. Co. 
GENERAL TRANS. CORP.. 5025 S. Throop St.. Chi., Ill. 
HALLDORSON COMPANY, THE. 4500 Reveaswoud 

Ave Chicago, I. 
Bellwood. Illinois JEFFERSON RSOO ELECTRIC LECCO.0 CO., 

KEN YON TRANS. , INC.. 
Camden, 

Barry 
N. J. 

N. Y. C. 
RCA MFG. 

TRANS. 
INC., 

STANDARD T CORP., 868 
CO., 

Blackhawk St., ,l.. 
THORDARSON ELEC. MFG. . 500 W. Huron St.. 

Chicago, I. 
UNITED TRANS. CORP., 72 -74 Spring 8t., N. Y. C. 

TRANSPORTATION, EXPRESS 
Railway Express Agency. Inc. Offices in all Wiles 

TUBE PARTS (See Iron and Nickel) 
TUBING, SEAMLESS CATHODE 
General Plate Company 
SUMMERILL TUBING COMPANY, Bridgeport, Pa. 
SUPERIOR TUBE COMPANY. Norristown. Pa. 

TUBING SPAGHETTI (See Insulation Tubing) 
TUNGSTEN 
CALLITE PRODUCTS DIV., 542 39th St., Union City. 

N. J. 
Cleveland Tungsten Mfg. Co., Inc. 
VIBRATORS (See Relays) 
WASHERS INSULATING (See Fibre, Phenol) 
WASHERS, METAL 
Reliance life. Co. 
SHAKEPROOF LOCK WASHER CO., 2501 N. Keeler 

Ave., Chicago. Ill. 
Thompson- Bremer Corp. 
WROUGHT WASHER MANUFACTURING CO., 2209 8. 

Bay St.. Milwaukee, Wis. 

WAXES (See Insulation, Compounds) 
WIRE, BARE 
Alpha Wire Co. 
American Braiding Co. 
American Steel & Wire Co. 
ANACONDA WIRE & CABLE CO., 25 Bway., N. Y. C. 
Belden Mfg. Co. 
CALLITE PRODUCTS DIV., 542 39th St., Union City, 

N. J. 
CORNISH WIRE COMPANY, 30 Church St.. N. Y. C. 
Crescent Insulated Wire & Cable Co. 
General Cable Corp. 
Holyoke Company. Inc. 
Haaklne Mfg. Co. 
Phosphor Bronze. Smelting Co. 
Riverside Metal Co. 
Roebling'e Sons Co., John A. 
Scovill life. Co. 

WIRE, BRAIDED 
American Braiding Co. 
CORNISH WIRE COMPANY, 30 Church St., N. Y. C. 
General Cable Corp. 
Holyoke Company. Inc. 
Roeblinc a Sons Co., John A. 

WIRE, COPPER CLAD 
American Braiding Company 
CALLITE PRODUCTS DIV.. 542 99th St.. Union City, 

N. J. 

WIRE, FILAMENT and GRID 
AMERICAN ELECTRO METAL CORP., Lewiston. 

Maine 
CALLITE PRODUCTS DIV.. 542 39th St., Union City. 

N. J. 
Driver Co., Wilbur B. 
Driver -Harris Co. 
Jeliff Mfg. Corp., C. O. 
Newark Wire Cloth Co. 
Peauot Wire Cloth Co. 
Prentiss & Co., Geo. W. 
SWEDISH IRON & STEEL CORP., 17 Battery PI.. 

N. Y. C. 

WIRE, INSULATED 
ACME WIRE COMPANY. 1255 Dineell Ave., New 

Haven, Conn. 
American Braiding Company 
American Enameled Magnet Wire Co. 
American Steel & Wire Co. 
ANACONDA WIRE & CABLE CO., 25 Bway.. N. Y. C. 
Belden Mfg. Co. 
CORNISH WIRE COMPANY, 90 Church St.. N. Y. C. 
General Cable Corp. 
GENERAL ELECTRIC COMPANY. Schenectady. N. Y. 
LENZ ELECTRIC MFG. CO.. 1751 -1757 N. Western 

Ave., Chicago, Ill. 
Rockbestoa Products Corp. 
Roebling's Sons Co., John A. 

WIRE, MAGNET 
ACME WIRE COMPANY. 1255 Dirwell Ave., New 

Haven, Conn. 
American Braiding Co. 
American Enameled Magnet Wire Co. 
American Steel & Wire Co. 
ANACONDA WIRE & CABLE CO., 25 Bway., N. Y. C. 
Belden Mfg. Co. 
General Cable Coro. 
GENERAL ELECTRIC COMPANY. Schenectady. N. Y. 
Roebling'e Sons Co., John A. 

WIRE, RESISTANCE (See Alloys) 
WIRE STRIPPERS 
Carlander. Henry 
WIRE STRIPPER CO., 1725 Meatham Ave., East Cleve- 

land, Ohlo 

ZINC 
New Jersey Zinc Co. 
Platt Bros. & Co. 
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DOUBLE ECONOMY 

Available in 1, 5 

Gardiner Rosin -Core Solder, because of 
modern production methods, actually costa 
less than even ordinary solder. In addition, 
the uniform high quality of Gardiner 
Solder permits neater and faster work. 

Made in various alloys and core sizes 
and in gauges as small as 1/32 of an inch. 

We will gladly submit samples to 
and 20 -Ib. spools your specifications. 

4819 SO CAMPBELL AVE., CHICAGO, ILL. 

CHOOSE THE CHELSEA 
Where You Get the Best for Your Money 

THE CHARM OF THE CHELSEA is its atmosphere 
of cordiality and repose- enhanced by wide verandas 
overlooking fountained lawns and the Sea. A beautiful 
dining room at the Ocean's edge serving a bountiful 
table of excellently prepared food. 

an 
eals 6 M FROM d 

Bath 

$3 Room 
Only 
and 
Bath 

SPECIAL WEEKLY AND MONTHLY RATES 

HOTEL CHELSEA 
Joel Hillman 

ATLANTIC CITY 
J. Christian Myers Julian A. Hillman 

FOR THE NEW ALL -METAL TUBES 

TUNGSTEN 
AND 

MOLYBDENUM 
ROD. SHEET AND WIRE SPECIAL SHAPES 

CONTACTS 
KULGRID For Grids, Round or Flat 

Also Kulgrid "C" Tungsten Welds 

CALLITE PRODUCTS CO. 
542 -39TH STREET UNION CITY, N. J. 

SPEEDCRAFT WIRE STRIPPERS 
Two New 
Models 

Foot pedal and 
Semi -Automatic 

Operation 
Biggest improve- 
ment in wire 
strippers in 
years. Scientif- 
ically designed ma- 
chines for all kinds of 
work. Many new features 
that improve quality of work 
and increase production. 

Guaranteed by Free Trial. 
Write for literature on these and other types of wire strippers. 

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

STIJ PAKOFF 
FOR 

NEW ALL METAL TUBE PARTS 

KOVAR. EYELETS, SHEET, 

Insulating Materials 

Insulated Filament 

Folded Filaments 

Nickel Cathode Sleeves 

Exhaust Tubes 

STUPAKOFF 
6629 HAMILTON AVE. 

WIRE FOR GLASS TO METAL -SEAL 

Ceramic Cap Insulators 

Ceramic Getter Shields 

Ceramic Spacers 

Ceramic Header Insulators 

Ceramic Plate Supports 

LABORATORIES, Inc. 
PITTSBURGH. PA. 

WAXES 
*COMPOUNDS 

VARNISHES 
For Insulation of Condensers 

Transformers, coils, power packs, pot imam, sockets 
wiring devices, wet and dry batteries, etc. Also 
WAX SATURATORS for braided wire and tape 
WAXES for radio parts. Compounds made to 
your own specifications if you prefer. 

7,OPHAIi M1LLS. INC. 
FOUNDED 1846 

Court, Lorraine and Creamer Sta., Brooklyn, N. Y. 

INDEX TO ADVERTISERS 
A 

Acme Elec. & .ifg. Co., The 
Acme Wire Co. 
American Brass Co 

B 
Bliley Electric Co. 
Brand & Co., Win. 

C 
Callite Products Co. 
Cinch Mfg. Corp. 

E 
Eisler Engineering Co., Inc . 
Electro Metals. Inc 
Elmo 

29 
29 
27 

29 
4 

31 
3 

20 

29 

G 
Gardiner Metal Co. 31 

H 
Haskins Co.. R. G. 4 

Kay Products of America. Inc 32 

M 
Morlen Electric Co.. Inc....Third Cover 
Muter Company, The 29 

R 
Bacon Electric Co.. Inc...Fourth Cover 

S 
Shakeproof Lock Washer Co. 27 
Stupakott Laboratories, Inc. 31 
Swedish Iron & Steel Co..Second Cover 

T 
Thomas & Skinner Steel Products 

Co. 29 

W 
Waterbury Brass Goods Branch 27 
Wire Stripper Co.. The 31 
Wholesale Radio Service Co.. Inc 32 

Z 
Zophar Mills. Inc. 31 
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KAY- NEW Universal CUSTOM INSTRUMENT 
PANEL REMOTE CONTROL UNIT 
One KAY CONTROL HEAD fits all 1935 -1936 Cars 
KAY CONTROLS will increase your sales of auto -radio receivers 

DISTINCTIVE KAY FEATURES: 
Takes "gamble" out of your cost of remote 
controls. 

.4bove No need to tie up sets labeled for specific 
FORD 1935 -1936 
LINCOLN -ZEPHYR 1936 

Right 
PLYMOUTH 1936 

Below 
CHEVROLET 1936 

MANUFACTURERS: 
IV rite at once for com- 
plete details on KAY 
Remote Controls and 
Escutcheons. Equipped 
to efficiently h a n d l e 

special jobs - may we 
quote on your specifica- 

tions? 

cars. 

Handsome "wrist- watch" design. 

Airplane dial -perfect tuning. 

New INDIRECT pilot lighting. 

Escutcheons match every car. 

Chromium knobs match interiors. 

Easy to install in older cars. 

Steering post and under dash fittings also 
available. 

KAY PRODUCTS of AMERICA, INC. 

560 DE KALB AVE. BROOKLYN, N. Y. 

PUBLIC ADDRESS 
WILL PAY YOU BIG 

PROFITS THIS SUMMER 

If You Take This Tip. 
It's not too early to plan on Summer Public Address 
Profits right NOW ! Just check the calendar and make 
a canvass of your local chamber of commerce. churches, 
social organizations, athletic clubs, etc. You'll find 
dozens of organizations laying plans NOW for summer 
events. Why not plan WITH them; urge them to 

install a P. A. system for these various func- 
tions? 
Our P.A. Service Department will be glad to 
explain to you how to make money on Public 
Address this summer -if you'll write us today. 
Of course you'll want to use Lafayette Equip- 
ment not only because of its proven quality but 
because there's just the right type of equipment 
of all round versatility to meet YOUR require- 
ments at a price you can afford to pay. 

Address Dept. R. E. 26 for complete informa- 
tion and catalog No. 59 listing complete line 

of Lafayette PA. Equipment 

WHOLESALE RADIO SERVICE ( 
NEW YORK, N.Y. 
I D O SIXTH AVE. 

CHICAGO, ILL. ATLANTA, GA. 
901 W. JACKSON BLVD. 430 W. PEACHTREE ST NW 

BRONX.WY. NEWARK.N.J. 
542 E.FORDHAM RD. 219 CENTRAL AVE. 
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COMMUNICATION 
AND BROADCAST 

ENGINEERING 
Covering Radio Communication, Broad- 

casting, Police, Marine and Aeronautical 

Radio, Telephony and Telegraphy, Fac- 

simile and Television. Published monthly. 

Subscription, $3.00 Yearly 

(Foreign $4.00) 

BRYAN DAVIS PUBLISHING CO., Inc. 

19 East 47th Street 

New York, N. Y. 
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MCI LEN METAL. TUNE E 
AMpL.IFIEI?S 

MORLEN MC38 

amplifier, with 

all -metal tubes 

TOMORROW'S AMPLIFIER -TODAY 

NEW STANDARDS OF DESIGN AND PERFORMANCE 

ULTRA- modern in every feature, dependable 

and flexible, this new MORLEN all -metal 

tube amplifier is designed particularly for 
installations in auditoriums, parks, playgrounds, 

churches, skating rinks, dance halls, etc., where 

wide power swing for maximum volume is re- 

quired to serve large audiences. It uses the ex- 

clusive MORLEN "Power- Driver" circuit - a 

method so efficient, that the use of such terms as 

"high- fidelity ", "wide- range ", "true -fidelity" are 

completely inadequate to describe the impres- 

sive results obtained. In practical non -technical 

language, this circuit will deliver a greater power 

output, with a lower distortion level, over a wider 

frequency range than any other system. It 

reaches the goal of amplifier quality that both 

engineers and musicians have sought for years. 

As built into the MC38 amplifier, with its two - 

position mixer input, high -gain and multiple cir- 

cuit output, the "Power- Driver" circuit delivers 

38 watts normal and 45 watts in heavy -duty 

speech service. 

Write Dept. RE2 for detailed specifications. 

MCULEN ELECTUIC COMIDAN, INC. 
co W. 15 T11 ST. - N Ew YOU IF, N. Y. 
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flACON 
BROAD -BAND 
PROJECTORS 

Sound engineers agree that P. A. installations em- 
ploying 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. 

1 The ARMORED CONE PROJECTOR, an efficient. heavy gauge steel and aluminum projector for dynamic cone speakers. Perm its con - entrating sound within I imited area while highest quality tone i s maintained. Extremely rugged and simple to install and assemble. 

2. The BULLET £PEAK ER, 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 un it is mounted 
on a front flange that perm its 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 far indoor or outdoor use consistent with life of driving unit under these conditions. 

3The TURRET PROJECTOR consists of the new RACON high fldality 
speaker, rigidly mounted on the 'mechano- acoustic" Impedance match- 
ing throat element and housed in an all steel, acoustically damped bullet 
back. They may be mounted or hung in nearly any position. 

!Write Dept. R -2 today for catalog containing complete 
details. 

RA CON elertro- dynamic units and horns are manufac- 
tured raider 14 exclusive R.4 CON patents, 

RAVALA ELEvTRIV en: iNx 
52 East 19th Street New York City 
Factories: London, England- Toronto, Canada 

Armored Cone Projector 

Bullet Speaker 

Turret Projector 
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