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COﬂdensei"S are much alike mechanically. ..

but behind sorLar Capacitors there is some-
thing more ... the broad and deep experience
of laboratory and plant personnel. This
powerful hidden ingredient makes the marked
difference in PERFORMANCE and PERMANENCE.
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to build superior condenser
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pcrformancc into your product.
May we arrange a conference?
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"COUPLING"

Above: A Record-
ing Pyrometer
with flexible
shaft ‘‘coupling”
motor to operat-
ing mechanism.

Right: A4 Valve
Grinding Machine
with flexible shaft
“ coupling > belt-
driven pulley to
tool holder.

accurate alignment.

o)
o) Dt

Above: An Auto Radio

a use of

FLEXIBLE SHAFTING

that offers many advantages

In many instruments and other kinds of equip-
ment with moving parts, it is often necessary
to connect one moving part to another. As in
the examples shown, the parts which must be
connected may be continually running, or they
may move only at intervals, either under auto-
matic or manual control.

In either case, S. S. WHITE Flexible Shafting provides
a ready means for “coupling” the parts, and one which
offers the following advantages:

{1) SIMPLICITY—Regardless of the relative positions
of the parts, “coupling’” is accomplished with a
single, easily applied element.

{2) IMPROVED DESIGN-—Because the use of flexible
shafting permits parts to be located in whatever
positions best satisfy considerations of electrical
circuit, easy assembly, space saving and convenient
servicing.

{3) ECONOMY—Because the use of flexible shafting
makes accurate alignment of parts unnecessary,
thus simplifying assembly and reducing labor costs.

Our engineers have cooperated in working out

many “‘coupling” applications and the same

cooperation is available, without obligation, to
anyone with a “coupling” problem. Write us.

Below: A Radio Receiver in which short
“coupling’® shafts connect the external
remote control shafts to condenser and
volume controls, avoiding the need for

Remote Control with
flexible shaft “coupling”
dial pointer to tuning
shaft through worm
gearing.

The S. S. White Dental Mfg. Co.
INDUSTRIAL DIVISION

Department E, 10 East 40th St., New York, N. Y.

Above: Rear view of a Radio Broadcasi
Transmitter showing how
“coupling’” shafts permits condensers,
etc. 1o be located in best circuit posi-
tions and controls to be centralized.

S. S. WHITE

the use of
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You will find
Quality, Economy,
and
Styled Designing . . .
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Completely atyour disposal...

S THE careful thought, knowledge, and experi-
ence that our designers and engineers will
devote to your inquiries . . .

FOI’ the I’adio manufacturer Illustrated above is a new A.E. Slide Rule

. . . Gear Drive as supplied to Wells-Gardner.
Escutcheons, dials, dial scales, complete dial mechan- s supp

isms, and molded crystals by pioneer engineers in the
radio field. A letter or phone call will get immediate

action—there is no obligation. AMERIGAN EMBLEM GOMPANY

F th I. h. f t INCORPORATED
or e app lance or machnine n?allll. a'c Il'l'er BOX 116L, UTICA, NEW YORK
— individual nameplates that will distinguish your

product . . . and help cultivate new sales. Stampings SOANGN SooGEEE

- - small simple parts or complicated decorative CHICAGO, LOS ANGELES, NEW YORK CITY, DETROIT,
pieces. Will you let us try to reduce your production DAYTON, PHILADELPHIA, ST. LOUIS
costs? Representatives in all major cities
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A Statement

of Policy

of the
UNITED TRANSFORMER CORPORATION

Over five years have passed since the inception of the UTC “better transformer”
campaign. During that time we have attempted to increase the personal contact between
our organization and the electronics field. We feel that this personal relationship may be
further enhanced by the following statement indicating the make-up and policies of

our organization.

1 MANAGEMENT

While a corporation, UTC is controlled and
all stock is owned by two individuals, the Presi-
dent and Vice-President. The President, I. A.
Mitchell, is general manager and chief engineer
controlling all production policies and engi-
neering development. The Vice-President, S. L.
Baraf, is sales manager controlling all policies
relating to sales, advertising and distribution.

2 THE EMPLOYEE

The employer-employee relationship at UTC
is characterized by an unusual state of coopera-
tion based on frequent meetings of management
and "employees to discuss trends and policies,
and a wage rate which, to our best knowledge,
js the highest among the larger transformer
manufacturers. V

Over 979 of our employees are given con-
tinuous employment through dull and busy sea-

sons of the year. Over 97% of our employees

remain from year to year. This cumulative ex-
perience and cooperation has resulted in a high
degree of craftsmanship.

3 RESEARCH

In a field as complex as electronics, we feel
that the progress of our organization is closely
associated with the technical progress of our
products. The major efforts of the design, re-
search, and sales divisions are concentrated on
the improvement and development of trans-
former products. The ratio of research and
development employees to other business fac-
tors in our organization is probably the highest
in our industry. In addition to developing new
items, the UTC research division continuously
improves stock designs.

4 QUALITY CONTROL

As manufacturers of a ‘‘quality’” product,
UTC supplies components to many of the larger
commercial groups for use in equipment where
performance and dependability are paramount.
To insure the quality of these and all our other
products, a quality control division exists en-
tirely distinct from normal production and test-

ing activities. This group not only controls
quality through incoming materials and pro-
duction processes, but analyzes every suggestion
from the field. While in operation little over a
year, this division has already effected many
improvements in processes and materials, assur-
ing UTC transformers of still higher quality.

& ADVERTISING

As one of the largest advertisers in our field,
we have attempted to maintain a dignity in our
advertising, giving full credit to the intelligence
of the users of better grade transformers.
Loosely worded superlatives, unproven claims,
and similar advertising practices are not used.
The sole purpose of our advertising is to ac-
quaint users with the nature and characteristics
of UTC products. In consequence, advertise-
ments are generally technical and descriptive
in nature, rarely stressing the pioncering efforts
and research development performed by UTC
in the transformer field.

6 EXPANSION

The growth of UTC, while considerable, has
been smooth and along definite lines. No in-
crease in markets or volume has been con-
templated unless quality is assured. Products
manufactured are restricted to transformers, re-
actors, voliage regulators, filters, and associated
products. It is interesting to note that with the
completion of the 1939 expansion program, the

UTC plant will be thirty times its size in early
1934.

'd THE USER OF UTC PRODUCTS

In engineering assistance, replacement pol-
icy, development of unusual items and similar
elements, UTC affords 100% consumer cooper-
ation. It is our desire to effect the acme in
value for every transformer which we manu-
facture . . . whether in a new, inexpensive,
amateur plate transformer representing maxi-
mum watts pér dollar or in a tri-alloy shielded
— low phase shift — submersion type input
transformer which represents unprecedented
performance.

We wish to thank you for your cooperation in making the growth of UTC possible.

(0 sl

T L it

November 1938 — ELECTRONICS



s

-

ips Screw sets_
-_d',mo_re \ {

v

So cost departmenis say —
“1t's CHEAPER to drive Phillips”

The manufacturers who were the drst to standerciz= on pazented Phillips Recessed

Head Screws are the ones who have to cut costs wizhout cutting quality — airplane
factories, auto body makers, electrical appliance manufacturers, fine furniture makers.
Cn all counts thev’ve learned that the Phillips Screw i3 a low-cost fastening — fastes
assembly, less sooilage, fewer screws, ‘onger tool lifz Letter worker attitude. No

wonder they say, *“We could not afford te be without 22dllip’s Recessed Head Screws.”



Zi$ : [RC Type CS Controls combine the twin noise
& ' . s <
¥ e/imz'nating features of (1) 51’/e11t‘\5p1'rd/ Con-

L‘ nector and (2) 5'-Fl'nger “Knee Action’” Silent
= '

Element Contactor— each equa//y important—
each pioneered and perfected by [RC. The

combination of these two features p/us the
inherent Jepenc/d[)i/ity of the Metallized
e/ement insures [’?ttel’ per/ormdnce unc/er d//

conditions t/mn_ any other known construction,

: i i - «
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SHAKEPROOF

’

’

SCREWS

The Only Screw that
actually Cuts its Own Thread

TAP c.d FASTEN
i« ONE OPERATION

Here is the modern metal-to-metal fasten-
ing that enables faster production, lower
assembly costs, and greater holding effi-
ciency. No more expensive tapping—you
simply punch or drill a hole, insert a Shake-
proof Thread-Cutting Screw, and drive it
home. The patented slot cuts a clean
standard machine screw
thread; and, because
each screw remains in
its own threads, a per-
fect fit and tight fasten-
ing are always secured.
Write for test samples.

Z

FASTENS METAL TO METAL SECURELY!

77 7

A PERFECT FIT

EASY TO START EASY TO DRIVE

“HI-HOOK” for all PLASTICS

This is a specially designed screw for plastic applica-
tions. Note the double-width thread-cutting slot which
provides an acute cutting edge that enables easy driv-
ing in any plastic material, either molded or laminated.
The screw cuts its own thread, eliminating the need for
a separate tapping operation or costly threaded inserts.
Send for your test samples. +

“LOCKING” for Intense Vibration

The Shakeproof Locking Thread-Cutting Screw is recom-
merded as a permanent fastening for assemblies
subjected to severe vibration which need not be dis-
mantled for frequent servicing. Patented
Ber & ol locking projections under the head imbed
m themselves into the work, powerfully resisting
- any backward movement of the screw.
Testing samples will be sent on request.

o

Postage
Will Be Paid
by
Addressce

BUSINESS REPLY CARD

FIRST Ci.ASS PERMIT NoO. 243 SEC. 510. P. L. & R. CHICAGO. IiL.

SHAKEPROOF LOCK WASHER CO.
2539 NORTH KEELER AVENUE
CHICAGO, ILLINOIS

Mk'AW:;GK

WASHERS

Here is the lock washer that
thoroughly protects product per-
formance, employing the proven
Shakeproof principles of strut-
action, spring-tension, and line-
bite. It holds either nuts or screws
absolutely tight even under se-
vere vibration. Locking effi-
ciency is actually improved as
vibration increases. The tapered
twisted teeth are forced deeper
into both nut and work surfaces,
setting up a more powertful lock.
Regardless of the degree of vibra-
tion, the connection stays tight.
Write for test samples today, in-
dicating the types and sizes you
desire.

COUNTERSUNK TYPE

@

STRUT-ACTION

X AN

SPRING-TENSION LINE-BITE

LOCKING TERMINALS

Shakeproof offers a broad line of

s | s
\\ i 7 ~ locking terminals to fill the varied
4 ﬂ needs of the electrical appliance
3 industries. Cost savings are

No
/ Postage Stamp &
Necessary f

1T Mailed in the
,United States

axf) OF
Q-

7

€

=Y

. achieved by combining both solder-

c

- ing lug and lock washer in one
piece, eliminating the need for a
! separate lock washer. Plain ter-
 minals are also available. Advise
‘ @ the type of terminal and screw size
desired, and samples will be sent

on request.

SHAKEPROOF
Lock Washer Co.

Distributor of Shakeproof Products
Marufactured by Hlinois Tool Works

2501 North Keeler Avenue, Chicago, lllinois
IN CANADA: Canada [Hinois Tools, Ltd., Toronto, Ont,

Copyright 1938 iflinois Tool Works

§



Comect lock washe:  SHAKEPROOF LOCK WASHER CO.

fOf each size and type I Distributor of Shakeproof Products Manufactured by Illinois Tool Works
of screw head i 2501 NORTH KEELER AVENUE « CHICAGO, ILLINOIS

Kindly send us price information on the sizes of SEMS listed below.
DESCRIPTION OF SCREW

Head Diameter Length Finisk
Every screw

LOCKED TIGHT!

Firm Name_

City. —

Signed by — N



MEANWHILE, quality won’t suffer. In fact, quality is
improved — as evidenced by the fact that many manufacturers
are instructing salesmen to make a sales point of the new fasten-
ing method. The public is learning that products assembled the
Phillips way are stronger, more resistant to vibration, better-
looking and safer. Any of the manufacturers listed below will

tell you more. Ask for Folder B.

the WASTE TIME ey

I

I

!

2 » W
Conventional driver and [t takes both hands to  No control — screw  Slipping fl"_'""’ SCrS Drrver loose in slot Slotted screw's head may
slotted head screw start and drive goes in crooked surface or injures work- tears the metal split when tightening

man

the'SAVE. MONEY way

a X
1 |
The tapered driver fits  One hand free to hold Complere control The recess ke cps  rthe Lucreased contact makes  No dunger of splie bead
the Phillips recess work — no screws straight-line driving driver from slipping driving easy — prevents — Screw can be set up
dropped no scars burrs righter

This is the Genuine
Patented Phillips
recessed head

~— proven most successful
for all types of industrial
fastening.

Note the tapered recess in the
screw -— its angle was worked out
after months of tests to determine
the most efficient form of recessed
head, utilizing the driver’'s maxi-
mum turning power. Note the flat
surfaces — no curves except at the
rim. That prevents the driver from
burring the screw. Cold forged to
tolerances of plus or minus .001" —
to guarantee a perfect fit.

B

ANY TYPE OF DRIVER CAN BE USED
=

FEWER DRIVER SIZES - 2 sizes of Phllllps Drivers fit 859, of all
screw sizes commonly used. 4 driver sizes fit the entire range of screw
sizes, instead of 7 as with slotted screws. Made by many leading

driver manufacturers. Ordinary drivers can also be used.

PHILLIPS(XSCREWS

Gain Time. .. Guzde Driver . .. Guard Work

U. 8. Patents on Product and Methods Nos. 2,045,343 2,046.887; 2.046.839: 2 046.840: 2,082,085 2,084, 078: 2,084.079: 2,090,338,
Dther Domestic and Foreign Patents Allowed and Pending.

New Britain, Connecticut 4 £ 24, 50 \ Port Chester, New York

Please send me ~— without obligation — Folder B-én-iiaté_nted Phillips Screws.

LT I it e T e e - (e P A MR s TR T e -
GOMPANY .« .. ot S IR e ot s 14 ML A i b R =t Tl gl T T
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MACHINE&CREWS SHEET MEEAL SCREWS WOODg REWS S'l'gé\!! BOLTS
o= wm == o= e o= === CLIP HERE-AND MAIL TO ONE OF THESE MANUFACTURERS === = == == w= == = o= = —a.n
Amerlcan Screw Company, Licensor I - ; Natlonal Screw & ManufectunngCompany ik
Providence, Rhode Island = Clevcland Ohio i
‘ Continental Screw Company o L 4" Parker-Kalon Corporation i
New Bedford, Massachusetts . .. New York., New York
L Corbin Screw Corporation Al Russcll Burdsall & Ward Bolt & Nut-Co.



CONTACTS...the jewelry of the electrical circuit

HE business of electrical
Tcontacts is a big little busi-
ness. These precision pieces of
rare and precious metals must
control millions of horse power
in making automatic and semi-
automatic machinery function.

Within these bits of tungsten
and platinum and molybdenum
and silver and silver alloys
must be the gigantic strength
to withstand a physical and
electrical pounding.

For each job there must be
different “‘jewels’’. Their work

10

ranges from the electrical con-
tacts of your motor car dis-
tributor that “‘make and
break™ two hundred times a
second, to the circuit breakers
in a sub-station that give their
lives to protect the equipment
when lightning strikes.

For the engineering and pro-
duction of electrical contacts,
Mallory has been looked upon
as headquarters for over twen-
ty years.

making electrical contacts for
all services.

Mallory urges manufacturers,
whose apparatus will call for
electrical contacts, to giveearly
consideration to this vital fac-
tor in satisfactory performance.
Much can be gained by the
selection of proper contact ma-
terials and an exchange of
information before designs are
completed.

Mallory is

—
the only P.R.MALLORY & €O. Inc.
< | MALLOR

P. R. MALLORY & (CO., Inc., INDIANAPOLIS, INDIANA

ith

ELECTRICAL CONTACTS

Welding Electrodes, Non-Ferrous Alloys and Bi-Metals,
Rectifiers, Vibrators, Condensers and Yaxley Switches

Serves the Electrical, Automotive, Radio and Industrial Fields Cable Address

PELMALLO
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»1I'UBES, Inc. As part of Elec-
tronics’ public relations program, an
article in this issue endeavors to point
out facts which may improve the rela-
tions between producers of vacuum
tubes, and those who purchase them.
Another article will talk about the tube
situation from the standpoint of the
consumer. Comments on this material,
as on anything else published in Elec-
tronics, are always welcomed by the
editors.

> BY SHORTWAVE . . During the
recent New England hurricane great
sections of the northeast were cut off
from all communication. No power,
no mail, no radio. In a New Hamp-
shire farm, however, our one-tube bat-
tery-operated short wave receiver
brought in, hour after hour, the prin-
cipal European stations, Prague, Berlin,
Rome, Warsaw, London, Paris, each tell-
ing of the hour’s happenings during
those momentous and fatal days. Once
KDKA’s short wave transmitter, and
W2XE were heard; all the news had
to come from.abroad. All of these
countries put on good English news
broadcasts; telling of events and of
what the other countries’ newspapers
thought of the events.

Why don’t the battery manufactur-
ers work on the idea of a battery
operated, one tube short wave set for
every home, as a stand-by in case of
public emergency? The batteries for
this particular receiver were over a
year old, and seem to be good for
another year of sitting on the shelf,
waiting for the lights to go out.

» THIS MONTH . . Mr. Sarnoff re-
ported on October 21 that commercial
television comes in April of next year,
in time to be shown at the opening
of the World’s Fair in New York. At

Crosstalk

this moment two men are on top the
Empire State Building erecting a new
antenna. As C. W. Horn says, “if
that antenna doesn’t work, somebody’s
going to get a medal”.

U. S. Department of Justice entered
into the review of the General Talking
Pictures, Western Electric, ERPI, A.T.
&T. case. The government wants the
Supreme Court to state that the owner
of a patent cannot tell the purchaser
of a product built under the patent
what he may do and may not do with
it. The Department wants to know if
a vacuum tube, once purchased, can be
used for only those purposes which
the patentee and manufacturer dictate.
Can a manufacturer of a shotgun sell
the arm for the purpose of shooting
ducks, but prosecute the purchaser if
he knocks over a goose?

| 1 |
Fhonograph Records
for Home Use

As evidence of the mounting de-

mand for phonograph records, the

curve above represents figures pro-

portional to the monthly sales of a
large producer

KEITH HENNEY

Editor

Western Electric Company, Haw-
thorne, held open house last year to
employees and their friends. 46,000
guests attended. This year Western
at Baltimore and at Kearney, held open
house October 17, and October 24, re-
spectively. What better way to im-
prove relations with one’s community
than by asking the folks in? Any plant
that can afford to admit the public
must be a good place to work in. Many
a plant we’ve been in wouldn’t dare
open its doors to the public.

> DIGEST . . In October and again
in this issue will be found a somewhat
different manner of handling our di-
gest of foreign literature. Instead
of fairly long digests of a few papers,
we have listed a great many articles
with little attempt to digest the con-
tents. Which does the reader prefer?
Should the department be killed in
preference to some other feature?

P PRIX . . . McMurdo Silver telis us
that at the 1937 Paris International Ex-
position, his Masterpiece receiver was
awarded Grand Prix in the radio and
television section and that Capehart was
awarded the Grand Prix in the phono-
graph section. See Paris edition of the
New York Herald Tribune July 23, 1938.

» FOR SALE . . . Engineers Book
Shop, 168 East 46th St., New York City,
Miss E. N. Harder has for sale a com-
plete file of the Proceedings of the I.R.
E. from 1917 to 1938; Byron B. Min-
nium of Erie Resistor has a file of the
Marconigraph, which preceeded the
Wireless Age. His earliest copy is No.
2 of Vol. 1 and he would like to dis-
pose of the copies. No prices quoted.
Make your own deal.



DESIGNED FTOR CARNEGIE INSTITUTION'S PROGRAM OF NUCLEAR RE-
SEARCH, THIS OIL-DIFFUSION VACUUM PUMP IS INTENDED TO EXHAUST

CONTINUOUSLY A VACUUM TUBE 26 FEET LONG AND 5 INCHES WIDE

THE PUMP, DEVELOPED IN THE RESEARCH LABORATORIES OF THE EASTMAN

KODAK COMPANY, HAS A SPEED OF 1000 LITERS PER SECOND. AND WILL

ATTAIN AN ULTIMATE VACUUM OF TWO TEN.THOUSANDTHS OF A MICRON
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The first in a series of critical surveys of
the relations between manufacturers and
customers in the electronics industries

TUBES, Inc.

100,000,000 tubes a year—95 per cent of them satisfactory, the rest replaced without argu-

ment—this is the commendable record of the tube manufacturers.

But undue customer

pressure has forced the industry into inefficient practices which are paid for by all of us

«“YYY and large the tube situa-

tion is OK—far better than
in many other lines of our business.”
This is the judgment of a salesman
in one of the largest radio supply
houses, selling to the public, a man
who sells several hundred tubes a day
over the counter and who has dealt
with every complaint on the list. This
is interesting evidence—not a Gallup
poll to be sure—but the honest opin-
ion of a man who has no axe to grind
for anyone, a man who should know
tubes from the custemer’s point of
view if anyone does.

What does he mean by “the situa-
tion is OK”? He means that the indi-
vidual buyer of tubes gets a good
product at a fair price, that com-
plaints are few and are adjusted with-
out argument. Here are a few off-
hand averages from this man’s ex-
perience: 95 per cent of all tubes
tested at the counter in an emission
test pass as satisfactory—only 5 per
cent must be returned to the manu-
facturer for replacement. In the
older, well-established types, the per-
centage runs nearer 99 per cent satis-
factory; in some of the newer types,
especially metal types, the percentage
may fall as low as 90 per cent but
not lower. The emission test, con-
trary to the opinion of many, is, in
this man’s view, highly satisfactory.
In his experience, only 2 per cent
of the tubes passed by the emission
tester are returned by the customer.
The other 98 per cent stay sold. A
mutual conductance test, too slow for
heavy store traffic but otherwise ad-
mittedly preferable, might reduce the
returns another one per cent. The
final one per cent would consist of
tubes with undetectable high leak-
ages, noise, and tubes intended to
replace “hot” tubes (of which more
presently).

These figures may or may not agree
with the manufacturer’s idea of sat-
isfactory “out-of-factory” shrinkage.
But on their face they constitute a
remarkable record. The tube makers
produce a product distinguished by
the highest ratio of technical-per-
formance-to-price in any mass pro-
duction industry. Yet, their output
is between 98 and 99 per cent satis-
factory, as released to the public mar-
ket.

The ultimate consumers, who in-
clude all of us who own radio receiv-
ers, will agree that by and large
radio receiving tubes represent good

In October Electronics the general
aspects of a public relations pro-
gram were discussed. In this issue,
a specific phase of public rela.
tions is covered: that relating to
the problems common to producers
and consumers of goods. No prod-
uct in electronics is so fundamental
us the vacuum tube. This product
of man’s inventiveness must be
built right—but it must be used cor.
rectly, too.
The Editors welcome comment.

value for the money. Tube life is
long, far longer than we have a right
to expect. The replacement policy of
the manufacturers is liberal, so lib-
eral in fact that it is taken advantage
of by the rest of the industry, to
everyone’s detriment. Standardiza-
tion, with a few exceptions, is on a
high plane. On these items the con-
sumer has little cause for complaint.

What about price? For years the
tube industry has operated in the red,
or so it claims, because tube prices
were too low. Recent price advances
have improved this situation consid-
erably, at least to the point where
manufacturers admit the possibility
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of some profit. Actually the faets in
the tube-replacement market are
these: The list prices of replacement
tubes run from 80 cents to $2.50 for
over 200 types which fill over 99 per
cent of the market. List prices are
paid by a vast army of consumers—
nearly all except those who buy direct
from cut-rate chain stores in the
large cities and from the mail order
houses. The mail order house net
price, available theoretically to deal-
ers and servicemen, but actually to
all comers, is about 40 to 54 per cent
of the list price, with an additional
4 to 10 per cent discount on lots of
25.

An interesting ratio is that of re-
placement-tube-cost to set-cost. Ac-
cording to Radio Retailing’s figures,
the average set in 1937 cost 53 dol-
lars. Assuming this set contains 6
tubes, the tubes can be replaced at
list prices for about 9 dollars. The
tube-to-set cost ratio in this case is
about 15 per cent, a reasonable figure
since tubes need to be replaced at
most only three or four times in the
life of the set. In the smaller sets a
very different picture obtains: Small
sets widely retailing at 10 to 15 dol-
lars contain tubes which cannot be
replaced at list prices for half these
amounts. This cost ratio of about 50
per cent must seem unreasonable to
the customer, if he is aware of it.

It is hard to judge tube prices in
any absolute sense. The manufac-
turer’s cost varies so much with the
manner in which he operates his
business that even this seemingly
basic price cannot be trusted. In
one case, a kit of tubes (all tubes
required by a set manufacturer for
a given small-set chassis) was of-
fered by a tube manufacturer at a
price under one dollar. A competing
manufacturer, hearing of this price
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via the grapevine telegraph, went
into a huddle with his own cost de-
partment and came up with the con-
clusion that the price could not pos-
sibly cover the cost of materials and
direct labor, let alone any overhead.
It was a mystery, therefore, how
manufacturer number one could stay
in business. The mystery still re-
mains, since the manufacturer still
is in business. The only explanation
is that reserves for depreciation of
plant and equipment and for research
must be missing in the calculations.
By all standards, this is bad busi-
ness; but its effect on the industry as
a whole is apparently, and fortun-
ately, not great.

That some part of the price paid
for tubes should go into research
cannot be questioned in an industry
moving as fast as does tube manu-
facturing. All tube manufacturers
maintain engineering staffs, but not
all have sufficient reserves to main-
tain staffs whose sole responsibility
is research and development. The
record shows that new and valuable
tube types have originated, at one
time or another, in every manufac-
turing plant in the business. If the
majority of these events seems to
occur in but a few organizations, the
conclusion is that these organizations
are more prosperous, have larger
original equipment and replacement
contracts, and hence can afford the
major burden of research.

From all outward appearances, it
may appear that the tube-making
plants have attained a degree of sta-
bility not enjoyed by other branches
of the radio industry. But viewed
from the inside, the situation is not
so satisfactory. There is hardly a
tube-plant executive in the business
who does not have a pet peeve. The
annoyance takes many forms, and is
tolerated silently or resented openly,
according to the temperaments in-
volved. So far as any generalization
can be made, the question boils down
to “too much customer pressure, and
too much capitulation to it.” Its sig-
nificance is this: if customer pres-
sure forces better products and more
efficient production, fine. But when
it engenders waste through disorgan-
ized standards, and loss of efficiency
through improper modes of opera-
tion, then the time has come for
roundtable discussion. For waste
and inefficiency, by definition and by
actual count, are paid for by every-
one.
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Roundtable Item No. 1
Who shall make obsolete types?

At present every manufacturer
makes receiving tubes listed under
at least 150 different type numbers.
The largest published single list con-
tains no fewer than 249 numbers. Not
all of these numbers represent dif-
ferent tube characteristics of course,
since many represent differences in
terminal connections or envelope
only. But there are 50 or more types
which every manufacturer would
gladly eliminate from his list alto-
gether, if he could be assured of fair
treatment by the rest of the industry.

Take for example the obsolete types
00A, WD11, WX 12, V199, and
X 199. The total annual demand for
these tubes can be measured in ten
thousand lots, a matter of a week’s
operation for any one manufacturer.
That one manufacturer, if he could
be singled out, could make these tubes
efficiently and sell them at a low
price to the people (usually the poor)
who have outmoded receivers. As it
is, nearly all manufacturers make a
percentage of most of these types.
Each plant sets up machinery for a
small part of the total market, and
the cost per tube inevitably goes up.

This is a clear case of waste. Some
time ago, an industry move got un-

der way to divide the responsibility
equitably among the manufacturers.
It was proposed that one manufac-
turer would make the whole industry
output on one obsolete type, another
the whole output on another type,
and so on. This was, and still is, a
very good idea. But it has failed.
Why? One answer given is the pres-
sure put on the manufacturers by the
distributors of tubes.

A distributor, so the story goes,
gets a small but urgent order for
obsolete types. He goes to his manu-
facturer, who does not happen to
make the tubes, but who in accord-
ance with the industry agreement
refers him to the manufacturer who
does make them. This second manu-
facturer is a snake in the grass. Sure,
he will supply the obsolete tubes, but
what about a large order for other
types also. The distributor says
“Sorry, I'm tied up with manufac-
turer number one”. Manufacturer
number two says “Sorry, in that
event the price of these obsolete tubes
is very much higher. Take them or
leave them.” So goes the merry-go-
round, and eventually manufacturer
number one sets up to make the obso-
lete type, in competition to manufac-
turer number two. This is unvar-
nished hogwash as a way of doing
business, but it happens. How can

past three months.

between different manufacturers.

the part of the manufacturers.

EVERY USER OF TUBES SHOULD KNOW:

® That of the 500 different types of receiving tubes now available, only 20 types
are required to satisfy the demands of 80 per cent of the market, and that 40
types cover more than 90 per cent of the demand, leaving over 400 types which
must be kept available for less than 10 per cent of the market.

® That attempts to divide the load by "farming out'' the responsibility for certain
obsolete types to individual manufacturers have failed, due largely to pressure
applied by the tube distributors and dealers.

® That new tube type-numbers have appeared at the rate of one a week for the

® That lists of preferred type-numbers—designed to guide the engineer in choosing
modern, high-production, low-priced tubes—have back-fired on the manufacturers.
® That the ratings of many transmitting tubes have been pushed to the limit, and
beyond, under the false standard of "more watts per dollar”, whereas as more
watthours per dollar would indicate the true economics of the situation.

® That a "hot' tube is not necessarily one operating with a cherry-red anode—
rather it is one with better-than-average (and therefore unstandardized) charac-
teristics, built to satisfy the demands of a set-design engineer.

® That as a result of this "hot" tube demand, there were once on the market no
less than 5 distinguishable varieties of the 6A7 tube, which were not interchange-
able in all circumstances,—a situation now happily cleaned up by cooperation

® That it is possible for a used, but still serviceable, tube to find its way back to the
market in a new carfon, the indirect result of a too-liberal replacement policy on

® THAT THE PRIMARY CAUSE OF THESE TROUBLES IS CUSTOMER PRESSURE,
WHICH MEANS US, THE EDITORS AND READERS OF ELECTRONICS.
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the situation be corrected? First it
must be appreciated that such tactics
make no money for anybody. Second
the responaibility for obsolete types
can be set up on an industry basis,
perhaps under the aegis of the R.M.
A., with whom the distributor would
do business directly on these types.

Roundtable Item No. 2
Thumbs down on “hot” tubes

Once upon a time there was an
engineer in a set-manufacturing
plant who found out he could use
cheaper oscillator coils in his super-
heterodyne circuit if the oscillator
section of the converter tube had a
higher transconductance. So straight-
way he went to his tube supplier and
said, “give me a 6A7 with a little
more hop, and I think there’s a big
order in it for you.” So the tube
supplier argued a little bit, mumbled
about industry standards, and finally
against his better judgment built the
“extra hop” into the 6A7 oscillator
section for this one customer. Thus a
“hot” tube was born. The tubes were
delivered, the cheaper oscillator coils
oscillated merrily right on up to 18
megacycles, and everyone was happy.
But then the sets were sold to a lot
of people, who in the course of time
and at the urgent behest of the indus-
try, bought themselves replacement
tubes. The dealer shelves contained
only standard 6A7s; the “hot” 6AT7s
had gone to heaven and could be
found no more, The cheap oscillator
coils would not function at 5 Mc with
the brand new replacement tube. No
more foreign broadcasts from those
sets. In some cases the ill-begotten
oscillator coils gave up altogether
with the standard tube in the con-
verter socket. No more reception of
any kind from those sets.

This reads like a fairy story, and
perhaps it is (although it came from
a highly reliable source). The fact
remains that not so long ago there
were five distinct varieties of 6A7
tube on the market. The differences
between these tubes were not mere
matters of acceptable tolerances. The
differences were so great that in
many cases the tubes were not inter-
changeable. This was a clear case
of stymied standards. The matter
was go pressing, in fact, that a group
of six manufacturers, who shall be
nameless but who account for about
90 per cent of the industry output,
got together to do something about

EXHIBIT A—RECEIVING TUBE TOLERANCES

Based on the “customer limits” maintained by the RCA Radiotron Division
and representative of the values maintained by the industry as a whole

1
Plate Current  |Screen Current|Trans-conductance| Trans-conductance Trans-conductance| Screen Current
Iy (ma.) Ico (ma.) (grid-plate) (screen-plate} (oscillator) (ma.) lea + Ies
Type No.
Low | Av. |High|Low Av. |High| Low | Av. | High| Low As. High| Low | Av. | High{ Low| Av. High
| |
6A8. ... . 2. 30 (40831 325 490 | 700| 1150| 1600| 2100.. .| 3.4|....
6K8..... 16/ 26(3.6 2635 |46/ .. .| ... .| ... 230 350 490| 2200/ 3000 4000| 3.6| 6.3 9
6K7. 49 7.0(9.11091.65 2.4 1200\ 1450 1700(.. . ... ... ... .. .. A .
6J7...... 1.3/ 21/2.9/0.20.5|1.2| 1000 1225 1450|...... ..... ...
6J5...... 6.4 9.0 11.6/.... ....]. ... 2075| 2600| 3125{ ..... ...... ....
6F5...... 0.5 1.0 1.6 1175( 1550{ 2000/...... ...... ...
6Q7..... 0.6 1.05 1.5........[.... 950| 1250( 1550|...... 0. .....[ ...
(Power Watts)
6N7..... 5. 7. 9. | (Per section) | 2725| 3210| 3700 4.2 4)...
6F6. .. .. 25 34 43 6. 8. | 2075| 2500 2925 2.75 34
6L6. . . 62 72 82 [....)5. 8. | 5450/ 6050| 6650, 5.4 6.5
25L6. .. 38 49 60 ... .|4. 5 5! 7000/ 8200 9400| 1.7 2.2
SY3G.. 125 |145 |....(400 v. Epp, 4 uf capacitor, 4000 ohm load)

All ratings at 250 v. plate unless otherwise noted.

it. The 6A7 situation is now much
improved.

Customer pressure for “hot” tubes
has not relaxed. One variation is the
request for ‘‘selected tubes”, tubes
within the tolerance limits but on the
upper edge of the tolerance band.
Such tubes, while not “hot”, are at
least slightly “warm”, Technically,
this type of tube is within the letter
of the industry standards. But its
effect is the same as that of the “hot”
tube. Replacement tubes are made
within the standard tolerances, and
as many fall on the lower edge of the
tolerance band as at the upper edge.
The customer’s chance of getting a
“cool” replacement tube on the lower
edge is fairly good. Hence a replace-
ment tube may pass all tests, except
the final one of operating properly in
a customer’s set designed to operate
only with a “warm” tube.

The answer to this one is simply a
matter of education, better judgment
on the part of the customer, and a
good stiff upper lip on the part of the
tube supplier. If the tube replace-
ment business is important enough to
justify an active list of 300 or 400
tube types, it is also worth enough to
make replacement tubes the exact
equivalent of original-equipment
tubes. Which means making orig-
inal-equipment tubes to the same
standards as replacement tubes, re-
gardless of all customer arguments
to the contrary.

Roundtable Item No. 3
Watthours per dollar

In the transmitting tube section of
the industry, especially the part serv-

ELECTRONICS — November 1938

ing the amateur market, there is a
very serious question in the minds
of some manufacturers concerning
the ratings of competing tubes. The
phrase “more watts per dollar” is a
clarion call to the hams, and it has
produced very real advances in the
true worth of tubes. From less than
a watt per dollar in 1921 to 22 watts
per dollar in 1938 (see table, page 16,
insert, October issue),—this is a
progress record not to be regarded
lightly.

But there is a thin dividing line
between reasonable and unreasonable
ratings for tubes, at any price. A
reasonable rating is one that allows
a reasonable life for the tube; an un-
reasonable rating is one that gives
more watts, but at an unreasonable
expense of operating life. The prod-
uct of watts output times expected
operating life, the watthours of tube
operation averaged over a number of
samples, can be plotted as a curve
which has a hump in it where the
product is a maximum. Operation
at this point best serves the pocket-
book of the customer.

The amateur user may not consider
this economic balance very seriously.
Since his station is operated inter-
mittently, his tubes stand idle in their
sockets for most of the time, and op-
erating life is not an obvious ques-
tion. But it remains that the cost
of every watt-minute of operation is
higher in an over-rated tube than in
a properly-rated one. Moreover these
tubes are often part of commercial
transmitters, in the police and air-
craft field especially, where steady
operation and reliability are vital

(Continued on page 83)
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HE NEED for a program pre-
selector for radio receivers has
been felt for some time. Most peo-
ple have favorite programs which
they listen to regularly, and are often
disappointed to find that they have
missed a portion of a program be-
cause they have been occupied with
other matters and have forgotten to
turn the radio on or to retune it at
the proper time. Such a device may
also be used in lieu of an alarm clock,
and to enable the user to listen to
the radio after retiring, with the
assurance that, should the listener
fall asleep, the radio will be turned
off at the conclusion of the program.
With the advent of satisfactory
automatically tuned receivers, a part
of the problem of preselection was
solved, and the next logical step was
the design of a preselector mechanism
which was easy to set up, foolproof
and of neat appearance.

The preselector shown in the ac-
companying photographs was devel-
oped cooperatively by the Radio Re-
ceiver Engineering Department of
the General Electric Company, and
the Engineering Department of the
Warren Telechron Company, and is
incorporated in some of the new GE
receivers. As its program cycle is
based on the twenty-four hour day,
the confusion between AM and PM
programs which existed on previous
devices having a twelve hour cycle,
has been obviated. The clock dial,
which may serve as a regular time-
piece in addition to its intended func-
tion of enabling the user to set the
mechanism to correct time, is of
conventional twelve hour form, and
differentiation between AM and PM
is accomplished by means of an indi-
cator appearing behind an opening
in the clock face.

As most of the important pro-
grams are multiples of fifteen min-
utes, this time has been chosen as
the most desirable program unit. The
ninety-six sliders, corresponding to
the quarter hours of the day, are
arranged, for ease in setting, in two
horizontal rows corresponding to AM
and PM respectively. Each slider
may be set to any one of seven posi-
tions, corresponding to five different
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Schematic circuit for program preselector

stations, “off” and “neutral.” The
sliders are normally left in the neu-
tral position, where they are inactive.
When it is desired to set up the pre-
selector to tune in a station at a
given time the slider corresponding
to that time is moved to the vertical
position corresponding to that sta-
tion. If the receiver is off at that
time, it will be turned on and tuned
to the station indicated. If it is on
another station, it will be retuned as
required. When it is desired to turn
the receiver off at a given time the

proper slider is set to the “off” posi-
tion. It is only necessary to set up
sliders for the beginnings of the
programs, and for the off operation,
the intervening sliders being left in
the “neutral” position. The pre-
selector completes the control circuit
exactly on the quarter hour and
breaks it a few seconds later. It thus
leaves the receiver in a condition to
be actuated manually, either by the
tuning knob, push buttons, or remote
control, without the necessity for any
selective switching. However, any
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Preselector

such interference with the receiver
during a program has no effect on
the subsequent functioning of the
preselector. The user may change
the tuning or turn the receiver off
during a program and may forget
that he has set up the preselector for
a later program. The preselector,
however, will not forget and will
again take control and tune in the
desired program.

Setting up the program schedule
for the entire day is very easy and
requires but a few seconds. The
schedule is indicated by the position
of the sliders, and any program may
be changed at any time without inter-
fering with the others. A disabling
switch is provided for rendering the
device inoperative without destroy-
ing the program schedule when, for
example, it is desired to go out for
the evening. Upon returning it is
only necessary to turn this switch on
to resume the interrupted schedule.

The simplicity and compactness of

the device are evident from the rear
view. A large molding of phenolic
material forms the decorative front
panel, and supports and insulates the
other parts. The 96 sliders project
through slots in this panel and are
supported on two metal plates at the
rear. A molded carriage is propelled
from left to right during the twelve
hours of the AM period and from
right to left during the PM period,
by means of a lead screw having
right and left handed threads, which
is rotated continuously by the clock
motor. Projections on the sliders
engage contacts on the carriage cor-
responding to the stations to which
the sliders are set. In order to differ-
entiate between AM and PM opera-
tions a limit switch, operated by the
carriage at the ends of its travel, is
provided. This switch causes the AM
sliders to be energized during the
AM period, and the PM sliders dur-
ing the PM period.

As the contact carriage moves

Front view of preselector showing levers for selecting a new
program every fifteen minutes

Rear view of panel plate of preselector
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By D. R DeTAR,

General Electric Co.
Bridgeport, Conn.

very slowly, the accuracy with which
it makes and breaks the control cir-
cuits is rather low. In order to obtain
accurate timing the contacts on the
carriage are arranged so as to en-
gage the sliders several minutes
before and to disengage several
minutes after the quarter hour, and
a cam operated switch is provided in
series with the common return lead.
This switch closes the control circuit
exactly on the quarter hour, and
opens it after ample time has elapsed
for the completion of the tuning oper-
ation, in this case ten seconds.

The clock motor is of the self-
starting synchronous type with en-
closed gearing running in a bath of
oil. As it is necessary that the shaft
of this motor be kept nearly hori-
zontal, the motor is arranged with its
shaft parallel to the length of the
panel, so that the preselector may be
mounted either on the top or the
front panel of the cabinet, as desired.

The circuit controlling the receiver
is shown on the accompanying dia-
gram. Voltage for operating the tun-
ing motor is furnished by a stand-by
transformer, floating on the power
line. The power switch is opened
when the tuning condenser is rotated
to one extreme of its travel. The
receiver is thus turned on when any
station selector circuit is completed.
The “off” operation is exactly the
same as any station selecting opera-
tion as far as the preselector is con-
cerned. Motor voltage, rectified by
an unused diode in one of the re-
ceiver tubes, is applied to bias the
first audio amplifier to cut-off to
silence the receiver while the motor
is running.

An extra contact may be provided
on the disabling switch to light a
lamp for indicating the position of
the switch, so that the user may see
at a glance whether or not the pre-
selector is in a condition to assume
control of the receiver at the proper
time.

This preselector can readily be
adapted for use with other types of
automatic tuning. It should also have
applications in other fields, such as
facsimile receivers, bell systems for
schools, etc.
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By E. W. ENGSTROM
and
R. S. HOLMES

Nod Munufacturing o,

Iue..
Cumden, N. J

N order to reproduce a true image

on the television receiver screen,
the scanning spot at the receiver
must be moved synchronously with
the exploring scanning spot at the
transmitter. In addition, information
must be transmitted representative
of the brightness of each elementary
area and this used to control the elec-
tron beam strength of the kinescope.

Synchronization of the scanning at
the receiver with that at the trans-
mitter is accomplished by transmit-
ting characteristic pulses at the end of
each line and at the end of each field.
In the transmitted picture signal,
these synchronizing pulses are repre-
sented by excursions of voltage in the
direction representative of black in
the picture and where they ocecupy a
position corresponding to blacker
than black. That is, while the picture
signal occupies the portion of the
total signal amplitude between a volt-
age representative of white and a
voltage representative of black, the
synchronizing occupies a region be-
ginning at black level and extending
from there in a direction opposite to
that representative of white.

The wave shape of the television
signal for the region near the vertical
synchronizing pulse for two succes-
sive fields is shown in Fig. 2. These
wave shapes are for the standards of
441 lines per frame, 30 frames per
second, 60 fields per second interlaced.
The two wave shupes of Fig. 2 differ
because of the requirements for inter-
lacing. At the left side of the figure
are shown the last few lines of each
field. At the end of each line is shown
the horizontal blanking pulse, which
drives the kinescope grid to cut-off
(black level) during the return sweep
of the line deflection,

During the time between the bot-

Fig. 1—Receiver diagram with syn-
chronizing amplifier



SYNCHRONIZATION

|h4’

; -u-||..

A

m]“( L

T “"'I-ﬂ'-'.. ;.

|
=
£
g o
e n,q:-..- __-_:_ < WERTICAL WL MR-
- e T iR :
A humm e e
i i : hitie
i I‘v“

Ll.i-J-I\.I.I.:II."" _-g- WIZCMTAL Srfaie
[ B0 v

= Lo

ELhI i '"ITFE FRLEIRL ful_rL o

e

W} ‘ [uu LTI b e s annn HJLH]
e |'I |I

| .

:'\n,ll

“ J'.'w|.. .
uH =

rﬂ I -

o
=HITE

)

Fig. 2—Wave shape of television signal near the time of the vertical synchronizing pulse for two

tom of one picture field and the top
of the next occurs the vertical blank-
ing pulse which maintains the kine-
scope bias at or beyond cut-off during
the vertical return sweep.

Superimposed on these two blank-
ing pulses are the synchronizing
pulses, which extend from black level
in the direction of blacker than black.
The horizontal synchronizing pulses
are single, nearly rectangular, pulses,
occupying most of the blanking
period. Their positions in alternate
fields are displaced by half a line, so
that in alternate fields the horizontal
scanning lines will be displaced by
half a line, thus producing inter-
lacing.

The horizontal synchronizing
pulses are continued during the verti-
cal blanking period in order to con-
tinuously maintain horizontal syn-
chronization., Beginning at the front
edge of the vertical blanking, the
width of the horizontal pulses are
made only half the width of those
preceding the vertical blanking, and
additional equalizing pulses are
spaced half way between the reg-

ular pulses. This condition con-
tinues until three lines after the
vertical pulse has passed; then the

regular horizontal pulses again occur.
The purpose of these equalizing
pulses is to make conditions of verti-
cal synchronization identical for the
two successive fields.

The vertical synchronizing pulses

Fig. 3—Synchronizing separation
operation

ELECTRONICS

successive fields

for the two fields are identical. They
consist of a series of pulses lasting
for three horizontal line periods. The
leading edge of each vertical pulse
corresponds in position to the leading
edge of the horizontal pulses and is
used for horizontal synchronization.
The total duration of the vertical
pulse is sufficiently longer than that
of the horizontal pulse to allow them
to be separated from each other by
wave shape diserimination.

The video signal appearing across
the diode resistor of the picture sec-
ond detector is the same as that
shown in Fig. 2. This signal is im-
pressed on the synchronizing ampli-
fier as shown in Fig. 1. There are two
stages of straight resistance coupled
amplification. These stages are simi-
lar to regular video amplifier stages,
and raise the video signal level to a
value sufficient to give good operation
of the synchronizing separator tube.
This tube is essentially a distorting
amplifier operating in such a manner
that the synchronizing pulse portion
of the video signal is passed, while
the picture portion of the signal is
rejected.
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The operation of the synchronizing
separator is illustrated in Fig. 3. The
grid leak of the separator tube is re-
turned to its cathode and is very high
resistance, so that the tube is grid
leak biased by the grid current flow-
ing during the positive synchronizing
pulse peaks in a manner similar to
that described for the picture output
tube (third video amplifier). The
bias is maintained between synchro-
nizing pulses by the charge on the
grid coupling condenser. The separa-
tor tube is operated at a low plate
voltage, so that plate current cut-off
occurs at only a few volts negative
grid bias. The video signal from the
preceding amplifier tubes impressed
on the separator grid is of sufficiently
large amplitude that only the synchro-
nizing pulses are passed by the tube
—all the rest of the video signal
occurs in the region beyond the grid
cut-off of the separator tube and
therefore has no effect on its plate
current. In the plate circuit of the
separator tube there appear only
the synchronizing pulses, completely
separated from the picture compo-
nents of the video signal. The wave
shape and amplitude of these pulses
is essentially constant, regardless of
variations in the amplitude of the
video signal on the separator grid,
provided only that the input is suffi-
ciently large so that the synchroniz-
ing pulses swing the grid from zero
voltage to cut-off. The wave shape
cannot change because all synchroniz-
ing pulses are essentially rectangular.
This signal, of course, consists of the
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Fig. 4—Horizontal synchronizing
separator circuit and waveforms

complete combination of synchroniz-
ing pulses, including vertical, hori-
zontal and equalizing pulses.

The vertical and horizontal pulses
are separated from each other by fre-
quency selecting circuits, such as the
RC circuits shown on the diagram of
Fig. 1. These circuits are in the plate
of the synchronizing separator tube.

The horizontal pulses pass through
a high pass RC circuit as shown in
Fig. 4. This figure illustrates how the
vertical pulses are eliminated from
the signal, but at the same time hori-
zontal pulses are obtained from the
leading edges of the vertical pulses to
maintain horizontal synchronization
during the vertical pulse period. The
equalizing pulses, of course, are
passed by this circuit and are im-
pressed on the horizontal oscillator
along with the regular horizontal
pulses. They have little effect on the
oscillator, however, because it is not
susceptible to synchronization during
approximately the first three-quar-
ters of each scanning line. The oscil-
lator synchronizes only on the regu-
lar horizontal pulses.

The horizontal synchronizing out-
put tube is preferably a pentode. It
acts as a buffer to prevent voltage
from the horizontal oscillator from
getting back to the synchronizing
separator and thus into the vertical
synchronizing circuit. If any cross-
talk is present from the horizontal de-
flecting circuit into the vertical it will
be detrimental to interlacing.

From the plate of the synchroniz-
ing separator tube the vertical pulses
pass through an integrating circuit.
The operation of this circuit is illus-
trated in Fig. 5 for the two periods
corresponding to A and B in Fig. 2.

This circuit has a slight response
to the horizontal pulses, resulting in
a horizontal output voltage of saw-
tooth wave shape having an ampli-
tude of a few per cent of the input
wave. During the period preceding
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the start of the equalizing pulses this
output wave is different for alternate
fields. The function of the equalizing
pulses is to eliminate this difference
so that the vertical pulses for alter-
nate fields are alike within suffi-
ciently close limits so that interlacing
will be satisfactory. As can be seen
in Fig. 5, the effect of the half line
difference in spacing of the last regu-
lar horizontal pulses has practically
disappeared by the time the first ver-
tical pulse arrives. The filter output
voltage builds up rapidly as it inte-
grates the rectangular vertical syn-
chronizing pulses, then dies out again
after the pulses have passed, thus
generating the vertical pulse which is
used to synchronizing the deflecting
oscillator.

Though we have referred to the
action of the filters as “frequency
separation,” it should be understood
that the filters are not particularly
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Fig. 5—Integrating circuit for ver-
tical puises

responsive to the frequencies of
13280 and 60 cycles per second re-
gpectively as would be the case with
tuned circuits. Actually the filters
are in effect selectively responsive to
the pulse wave shapes. For example,
the vertical synchronizing isolating

filter would be equally effective if the
repetition of the vertical pulses were
15 or 200 instead of 60. The duration
of the pulses and not their frequency
is the important characterization
which allows the vertical pulse to be
isolated.

The output of this filter drives the
vertical synchronizing output tube.
This tube is arranged to clip the out-
put wave at level a-a in Fig. 5, to re-
move the remaining effects of the
horizontal pulses on the vertical, leav-
ing only the vertical pulse above the
a-a level. This clipping is accom-
plished by operating the tube at a
slight positive bias which is fed, along
with the signal, through the large
series grid resistor. While this tube
is also a buffer, it is not necessary
that it be a pentode, since it is not so
essential to eliminate cross-talk from
the vertical deflection into the hori-
zontal synchronizing. Such cross-
talk has little effect on interlacing.

The RMA television signal and
synchronizing pulses permit utiliza-
tion by several satisfactory methods.
In this discussion we preferred to de-
scribe a method of isolation of the
field pulse by integration, using cir-
cuits of comparatively long time con-
stants. Circuits of relatively short
time constants may also be used. Also,
the wave front of the first serration
(drop to black level) may be used by
the so-called “back-kick” in a circuit
having small coupling capacitance.

In this article we have discussed
synchronizing wave shapes and a
method of obtaining satisfactory
pulses for synchronizing the deflect-
ing oscillators from the complete
video signal.

The next article will describe th
vertical and horizontal deflecting cir-
cuits and methods of applying their
output to the kinescope for develop-
ing the scanning pattern.

Fig. 6—Block diagram of portions of television receiver so far dis-
cussed in the Engstrom-Holmes series
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An Automatic Remote Amplifier

Amplifiers placed at pick-up points remote from the broadcast studio but operated from the
studio provided station WJEJ with a solution of the “weekly headache” of Sunday broadcast-
ing with a limited engineering staff

-S5O fa-60 08

~5000.n

ralay
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Fig. 1—Automatic remote amplifier with control relay in series with line

By G. HAROLD BREWER
Chief Engineer WJEJ
Hagerstown, Md.

HE local broadcasting station,

with a limited staff of engineers,
has quite a busy day on Sunday, set-
ting up and operating the various
church broadcasts.

This weekly headache has been
most efficiently solved at WJEJ by
the construction of automatic remote
amplifiers permanently installed in
each church to be broadcasted. This
system has been in operation for 6
months without a single breakdown.

As noted in Fig. 1, a high resis-
tance relay of 5,000 ochms is placed in
series with the telephone line at the
amplifier. This relay is of the sensi-
tive type used in vacuum tube cir-
cuits and has SPST contacts, which
control the 110 a-c input to the ampli-
fier. This relay coil, must be shunted
with at least 6 to 10 uf of condensers
to prevent loss of low frequency pas-
sages. A high resistance relay was
selected to keep the current in the
line as low as possible, so as not to
upset the normal balance of the line
transformers, At the studio, the point
of control, there is a 22-volt battery,
shunted with 6 to 10 uf of condensers
and a SPDT switch. In the OFF posi-
tion, the switch disconnects the bat-

tery and shorts out the condensers.
for normal remote operation. In the
ON position the switch turns on the
automatic system by placing the bat-
tery shunted by the condensers, in
series with the line, thus, energizing
the relay at the remote amplifier.
Paper condensers must be used to
prevent leakage of the battery cur-
rent, which would tend to lower bat-
tery life. An-
other method
shown in Fig. 2,
has been tried
and used, but
was given up in
favor of the sys-
tem just de-
scribed. The sys-
tem shown in
Fig. 2 shows the
relay and control
battery placed in
series with the
center taps and ground of the re-
mote amplifier output transformer
and the input winding of the studio
repeat coil. This method of control is
somewhat less expensive to construct,
as it requires no bypass condensers.
However, in some lines, singing may
develop due to an unbalanced condi-
tion of the center taps. Furthermore
it is necessary to have a good ground
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Fig. 2—Simpler control method: but
less stable on long lines

at both ends and this may be hard to
get at the remote point.

Naturally, there is no one to ride
gain, so the volume level must be
controlled at the studio. Perfect tim-
ing of such a broadcast is obtained by
the use of an electric clock at the
organ console in the church. A few
seconds prior to broadcast time, the
organist starts playing so that the
broadcast  will
begin with mu-
sic, this method
eliminates trou-
ble due to slight
differences of
time.

Microphones
of -50 to -60 db,
such as the ordi-
nary crystal
type, will give
sufficient output
signal to drive
the amplifier used to feed any local
remote line.

These systems have more than
paid for themselves by eliminating
wear and tear on more expensive
equipment, and the necessity of hav-
ing additional men to set up and
operate such broadcasts. Too, they
are more dependable because of their
permanent installation.



Selecting Loud Speakers for

Special Operating Conditions

LL systems having to do with

the transmission and reproduc-
tion of sound fall into two broad
classifications. (a) systems where
fidelity is essential and (b) systems
designed primarily for the transmis-
sion of intelligence. Equipment de-
signed for (a) would not, in general,
be suitable for a system in which the
transmission of intelligence is of
paramount importance. A system of
type (b) will be required, likely, to
operate through an ambient noise
having a frequency characteristic
and level such as to make high-fidel-
ity transmission impossible and it is
better engineering to concentrate on
a system that will most efficiently
transmit intelligence under the re-
quired operating conditions.

It is this problem of selecting loud
speakers for use with systems where
the transmission of intelligence is of
paramount importance and where, at
the same time, high ambient noise
levels will be encountered that is con-
sidered in this paper.

Data Required

Before proceeding with the selec-
tion of loud speakers for a particu-
lar system, the energy level and fre-
quency distribution of the ambient
noise must be determined. This can
be done with wave analyzer preceeded
by a calibrated microphone and audio
amplifier. The frequency-amplitude
characteristic of the microphone and
amplifier should be essentially uni-
form so that all noise components
will be accurately presented to the
analyzer input. This data is impor-
tant since we desire a loud speaker
whose frequency characteristic is
such that its acoustic energy is con-
centrated in a frequency band re-
moved from that where the noise is
predominant.

Accurate data as to efficiency and
frequency characteristic of all speak-
ers mechanically suited to our appli-
cation are important. There are, in
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general, two methods for measuring
the amplitude-frequency character-
istic of any acoustic transducer,
viz.,, (a) We may apply electrical
energy to the unit in the form of
alternating potentials; only one fre-
quency being applied at any given
time. The acoustic output of the
transducer is measured with a cali-
brated microphone and amplifier,
whose composite amplitude-frequency
characteristic is essentially uniform
over the range of measurements. In
this manner the output of the trans-
ducer is measured at each frequency
and if the input is kept constant we,
in effect, measure the relative effi-
ciency at every desired frequency.
(b) We may apply electrical energy
to the reproducer in such a form
that all frequencies are applied
simultaneously and at a uniform
amplitude. If, then, the acoustic out-
put of the transducer be picked up
by a calibrated microphone and am-
plifier, whose composite amplitude-
frequency characteristic is essen-
tially uniform, we may analyze the
output of the amplifier with a selec-
tive audio analyzer and measure the
relative acoustic efficiency over any
band whose width and location are
determined by the selectivity and set-
ting of the analyzer.

Method (b) has been investigated
in England by Brittain and Williams'
as it applies to loud speakers. These
authors also compared measurements
made by method (b) with thcse
made, under ideal conditions, by
method (a). The agreement is satis-
factory. | have made comparative
measurements on telephone receivers
using both methods. The curves in
Fig. 1 are representative of several
that were run on different types of
small telephone receivers, using an
artificial ear to acoustically load the
unit. It is apparent that almost
identical curves will be obtained by
either method so that our choice will
depend entirely on practical consid-

erations involved in making the
measurements,

The difficulties encountered when
making measurements of loud-
speaker response using method (a)
are well known. Because of standing
waves, set up by reflection, it is ex-
tremely difficult to obtain dependable
results unless the measurements are
made in the open. Even then it is
desirable to suspend the microphone
at a height above the ground and
point the loud speaker up to avoid
ground reflections. It is usually im-
practical to make measurements on
the loud speaker under conditions ap-
proximating actual operation.

Method (b) is not subject to the
foregoing limitations and, in addi-
tion, has certain other advantages.
The method does not measure the
performance of the loud speaker at
any one frequency but measures the
average response over a frequency
band of width determined by the
selectivity of the analyzer. Errors
caused by the presence of standing
waves are obliterated since the en-
ergy measured is that contained in a
continuous-frequency band of finite
width and not that contained in any
single-frequency component. Errors
caused by standing waves are also
reduced by the use of warble-tone
excitation for the loud speaker, but
the method is not nearly so effective
as excitation from a continuous-fre-
quency source. When using warble
tone. only one frequency iz applied
to the loud speaker at any given
time; while, with a continuous-fre-
quency source, all frequencies are
applied simultaneously. Because of
the inherent absence of =standing
waves, method (b) can be used to
measure the performance of loud
speakers under acoustic conditions
similar to those of actual operation.
Special treatment of the walls of
the room where measurements are to
be made is not required.

It is interesting to consider what
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Fig. 1—Comparison of measurement
by noise-analysis and point-by-point

methods
Fig. 2—Set-up for loud speaker
measurements
Fig. 3—Marine, double re-entrant
horn: shaded area—=5.75 sq. in.,

average relative output—193

Fig. 4—Marine, single re-entrant
horn; shaded area—4.50 sq. in.,
average relative output—145

Fig. 5—Dynamic, paper cone, 12
inch speaker; shaded area—4.04
sq. in.. average relative output—130

Fig. 6—Dynamic, paper cone, 8
inch speaker; shaded area—2.63
sq. in., average relative output—93
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happens if we vary the selectivity of
the analyzer. If it were possible to
increase the selectivity to a point
where only a single frequency could
pass, an infinitely small amount of
energy would be transmitted by the
analyzer, since only an infinitely
sthall portion of the total energy is
present in any single-frequency com-

ponent. The rms value of the volt-
age at the output of the analyzer at
any setting is proportional to the
square root of the frequency band
width passed. It follows, therefore,
that the selectivity of the analyzer
should not be greater than is neces-
sary to show the important irregu-
larities in the response curve of the
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transducer that is being investigated.

If we go to the opposite extreme
and make the analyzer aperiodic the
average efficiency of the transducer
over the entire frequency range will
be measured. This suggests a quick
production method for measuring the
overall efficiency of acoustic trans-
ducers.

Equipment Used

Figure 2 is a block diagram of the
measuring equipment used together
with a schematic of the noise source.
The noise is generated by shot effect
in a type 210 tube, gperating as a
saturated diode. It is necessary to
adjust the filament temperature to a
fairly definite value for maximum
noise. The 100,000 ohm resistor
should be carefully selected to obtain
a quiet unit as otherwise the char-
acteristic noise in the resistor may
be great enough to override the noise
generated by shot effect in the tube.

The noise amplifier and micro-
phone are conventional and require
no special comment. The microphone
amplifier was part of a sound meter
which, in addition to its function as
a pre-amplifier for the wave analyzer,
served as an aperiodic device to meas-
ure the average acoustic output of
the loud speaker over the entire fre-
quency range.

A wave analyzer of the heterodyne
type was used; a two-section quartz
filter providing the required selectiv-
ity. Since the noise measured is ran-
dom in nature it is necessary to use:
an indicating instrument at the ana-
lyzer output which will respond only
to average values. Thus we require
the average value of the analyzer
output over a finite time and not the
instantaneous values which are er-
ratic. It should be noted that this
random nature of the noise source is
probably advantageous in that the
loud speaker is tested under all
transient conditions likely to occur in
actual operation.

The amplitude-freguency charac-
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teristic of the noise source was ob-
tained by substituting a resistive
lead for the loud speaker and analyz-
ing the voltage developed across it.
In this manner the amplitude-fre-
quency characteristic of the noise ap-
plied to the loud speaker input was
determined to be essentially uniform
from 50 to 15,000 cps.

Evaluating Loud Speakers Tested

The data shown were taken using
the noise-analysis method. Equip-
ment was set up as shown in Fig. 2,
with the microphone five feet from,
and directly in front of, the loud
speaker. The object of the work was
to select a loud speaker suitable for
use in connection with a calling sys-
tem to be installed on large aircraft.
All measurements were made with
constant speaker-power input.

The principal noise components en-
countered in aircraft are below 600
cps. Consequently this frequency
was selected as the useful lower limit
of the loud speaker output. Micro-
phones to be used with the system
have an upper frequency limit of
approximately 3000 cps. Hence 3000
is taken to be the useful upper fre-
quency limit of the loud speaker.
Satisfactory articulation can be ob-
tained by passing the 600 to 3000
cps band. It appears, therefore, that
this band width will be satisfactory
for the transmission of intelligence.
The lowest output encountered was
in the case of the speaker whose re-
sponse curve is shown in Fig. 6. This
value was used as a base upon which
the shaded areas shown under each
curve were contructed. The sides of
the areas are the 600 and 3000 cps
ordinates which represent, respec-
tively, the lower and upper useful
frequency limits. The response curve
of the loud speaker forms the top
of the area.

Since the microphone used in tak-
ing the loud speaker measurements
is pressure operated, the reading of
the indicator on the wave-analyzer
output is proportional to the pres-
sure in the sound field. That is,

p = CM,

where M is the indicator reading and
C is constant.

Consider the areas A4, and A. under
any two of the curves shown. Let
M, and M, be the ordinates corres-
ponding to the average heights of
the areas under curves 1 and 2. Then,
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A, = K log ;— (log M, — log M,)

log M,).

A, = K log I (log M.
fa
Where M, is the ordinate corres-
ponding to the same base line of the
areas, K is a proportionality factor
between the units in which the areas
are measured and the logarithmic
products; and f; and f. are the fre-

quency limits defining the sides of,

the shaded areas. The base line, M,,
of the two areas to be compared, may
be shown arbitrarily so long as it
is the same in both cases, and so
long as it does not rise above the
curve between f, and f..

Let K logm—fi- = B; a constant when
the frequency-band width considered
is constant and the same log-log paper
is used for plotting both curves.
Then,

P-

CM,
A,— A, = Blogy, WZ B log.w —
1 pl

and, in decibels this is expressed as

20
B— (Az

A) =20 Iogm—zi ..... (1)

1
The constant, B, can be calculated
by measuring the areas A, and A.
with a planimeter and dividing by
the measured width to obtain the
average ordinates. Then, by scaling
off on the curve sheet the height
obtained for the average ordinate,
the value of M is derived. The con-

stant, B is obtained from:

A, — A,
B =_" ... 2
i (2)

IOglo'ﬁ

After B is calculated® for a given
frequency range and given log-log
paper, to compare the average re-
sponse of any two speakers over the
same frequency range, measure the
corresponding areas under the two
curves, subtract the smaller area
from the larger and multiply by
20/B. This gives the average db in-
crease in effective acoustic power
output of the speaker represented by
the larger area over that of the
speaker represented by the smaller
area.

For example, using the areas
shown in Figs. 3 and 4 we find B,
from (2), to be:

— 5'75_— —— . = LZE’- =10.1

B = 193 0.124

Ing—m‘

From (1),
20

o1 (5.75 — 4.50) = 2.48 db.

That is, the loud speaker, whose fre-
quency-response curve is shown in
Fig. 3, will give an average response,
in the presence of the noise and with
the microphone considered, 2.48 db
higher than that of the speaker
whose frequency-response curve is
shown in Fig. 4.

In the same manner we determine
the loud speaker of Fig. 3 to be
3.38 db better than the loud speaker
of Fig. 5 and 5.63 db better than the
loud speaker of Fig. 6.

The results of the foregoing analy-
sis were checked by mounting the
four loud speakers in a Ford tri-
motored plane which has a highly
noisy compartment. The speakers
were all mounted in the same section
of the compartment and the amplifier
output wired so that it could be
switched instantly to any one of the
four speakers. The results of the
analysis were satisfactorily sub-
stantiated ; the speaker of Fig. 3 be-
ing unquestionably superior, in the
opinion of four observers.

It was found that the articulation
of the speaker of Fig. 5 was poor.
This was probably caused by the rela-
tively low response in the region
from 1100 to 1800 cps, which fre-
quencies are important when high
articulation is essential. Strangely
enough, it was the opinion of most
observers, when the speakers were
mounted in a quiet room, that the
“quality” of speech from the speakers
of Fig. 5 and Fig. 6 was better.
This impression is probably created
by the peaks at the low end of the
spectrum which are masked out by
the airplane noise.

A sixteen-inch square baffle was
used as a mounting for the twelve-
inch dynamic unit and a twelve-
inch diameter circular baffle was used
with the eight-inch dynamic unit. It
was realized that these baffles were
not as large as the speakers would
require for optimum performance,
but space available in the aircraft
made larger sizes prohibitive.
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The Editor
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SIGHT and SOUND

Video engineering in the news here and abroad

ABOVE are two views of the newly
installed "'Television Tour,” at Radio
City. operated by the National Broad-
casting Company for the benefit of
sightseers who pay 55 cents for the
privilege of viewing © complete tele-
vision unit in action. AT THE TOP is
the studio, built especially for the pur-
pose. One half of each group goes
before the camera while the other half
views them in the receivers. three of
which are provided in an adjourning
room. BELOW, Robert Morris, N.B.C.
development engineer examines one of
the receivers with Betty Goodwin, first
NBC television announcer.

AT RIGHT, TOP, is the “seeing tele-
phone” handset recently shown in Lon-
don. It contains a small cathode-ray
tube, and may be used as an extension
on a vision receiver, or for “visible
conversations” over coaxial telephone
lines. RIGHT, CENTER, is a highly
compact chassis of a recent German
model. The cathode-ray tube employs
magnetic focussing and is remarkably
short for its diameter, only 11 inches
long, with a 10-inch diameter screen.
BELOW is a Scophony home receiver
which projects a 24 by 20 inch image
from a Kerr-cell-modulated mercury arc
source onto a translucent screen.

ELECTRONICS — November 1938




ricl

A LABORATORY

By DONALD G. FINK

Managing Fditor, Eleetronics

/ of

ermina

ol g
k/nescope

nc.
Controf

separa ﬁyr circuit
(Fig.6b; part I)
Coaxsal line
f

To 6£86 .

P wvooo's

tput

wf] ou

6H6
video 2nd
1 detector

Fig. 2—Chassis layout of video channel (foreground) showing wide-band
i-f coupling units with shield cans removed

el
o
L
-
g
)
o
£
3
O
;
¥

10,0000

-/0V.

r————————

1852
tvideo i.f.

|Ils

14

HE video signal, as outlined in

the preceding installment of this
series, enters the r-f amplifier of the
receiver as a carrier whose frequency
is 13 Mc lower than the oscillator
frequency. Consequently in the out-
put of the 1852 converter tube (see
Fig. 4, page 19, October issue), the
video signal appears as an i.f. of 13
Mc with sidebands extending 2.5 Me
above and below the carrier. The
sideband from 13 to 10.5 Mc is ampli-
fied in an i.f. amplifier consisting of
three 1852 stages, coupled by filter
networks designed to pass this wide
band without frequency discrimina-
tion. At the output of the i.f. am-
plifier. a single section of a 6H6 diode
demodulates the i.f. and produces a
signal having components from 0 to
25 Mc. This demodulated signal is
then amplified in a video amplifier and
applied to the grid of the cathode ray
tube. The video output stage also
feeds the syne separator circuit
shown in Fig. 6b, page 24, in the

The connections of the wide-band
video i.f. amplifier, second detector
and video output stage are shown in
Fig. 1. The arrangement of the cir-
cuit parts is shown in Fig. 2 (and also
in Fig. 2, page 17, October issue).
Referring to Fig. 1, the 1852 con-
verter tube feeds a coupling network
consisting of three parallel tuned cir-
cuits, the first in the plate circuit of
the converter, the second in the
coupling connection to the following
i.f. amplifier tube, and the third in
the grid circuit of the latter tube.
These circuits and auxiliary compo-
nents are mounted within a cylin-
drical shield can, measuring 2}” by
4" high, represented by the dotted
lines in the diagram. Four such
coupling units are employed between
the three i.f. stages and in the second
detector input. All four of these
coupling units are the same except
for the following: (1) In the first
coupling unit, between the converter
and the first i.f. tube, a connection is

made from one end of coil L. (the
coupling coil) to the audio channel, as
shown.. This connection leads di-
rectly to the rejector-circuit in the
audio channel, shown in Fig. 4, page
19, October issue, and replaces the

September issue.

1860t ([ L 220k

1852  lssons
Converter |

Jo avalio
channe/

Fig. 1—Cifcuit diagram of video
channel, from converter to control
grid of the kinescope
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TELEVISION RECEIVER-V

connection shown in that Figure. (2)
In the second detector input, the coil
L, in the detector circuit is grounded,
instead of returning to the gain con-
trol R.. as in the other coupling units.

The second detector output is
coupled to the video output stage
through a T filter L, and L., while the
plate circuit of the video output stage
contains the peaking coil L. These
measures are taken to preserve the
wide frequency-response required in
the detector and output amplifier.

Wide-band i.f. coupling units

The coupling units shown within
the dotted lines in Fig. 1 must be
constructed exactly according to
specifications if their band-pass char-
acteristics are to meet the require-
ments of the 10.5 to 13 Mc band. The

The picture channel of Electronics’ receiver, including the

wide-band i-f coupling units, video detector and output stage,

completes the Super-heterodvne receiver unit

coupling units are to be described
more fully by C. C. Shumard of RCA
in an article to appear in an early
issue of QST.

The coupling unit assembly is
shown from two aspects in Fig. 3,
while the dimensions of the coils and
their spacing on the coil form are
shown in Fig. 4. The unit consists
of three coils, designated as L, L.
and L, in Fig. 1. These coils are all
wound on a 2-inch hard rubber man-
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Fig. 3—Two views of the video i-f coupling unit. The labels correspond to Fig. 1.

specifications outlined below are
based on the design of engineers in
the Commercial Application Section
of RCA, Radiotron Division, and are
acknowledged with appreciation. The

drel. Coils L, and L, are 23.5 turns of
No. 30 enamelled magnet wire, close
wound. Coil L, is 41 turns of the
same wire. The variable capacitors
C, and C, which tune the coils L, and
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L. are Hammarlund 3-25 uuf air-di-
electric units, type APC-25. The ca-
pacitor (C: tuning L. is a midget 22
upf fixed unit. Selected fixed capaci-
tors having this exact capacitance
may be obtained from any condenser
manufacturer.

The blocking and by-passing units,
marked 560 puf in the diagram, are
not critical. Any midget-sized unit
of 500 to 600 puuf may be used. The
resistors used are }-watt fixed carbon
units.

The assembly of the coils, capaci-
tors and resistors is shown in Figs.
3 and 4. Care should be taken to
follow the design carefully, else stray
capacitances may make it impossible
to bring the circuits into the proper
alignment. The positions of the parts
are labelled in Fig. 3 to correspond to
Fig. 1. The position of the i-f
coupling unit with respect to the tubes
it couples is shown in Fig. 5. The
1852 tubes employ single-ended con-
struction, and their sockets should be
so placed that the shortest possible
leads are taken from the grid and
plate terminals to the coupling units.

The alignment of the coupling units
consists in adjusting the capacitors
C, and C, in each unit. In the present
case, it was found that the proper
position of C; is very nearly its mini-
mum capacitance, while that of C, i3
somewhat less than one-half maxi-
mum capacitance. These adjustments
may be made as follows: The coupling
unit is inserted between the first and
second 1852 i.f. amplifier tubes. An
unmodulated signal from the stand-
ard signal generator is applied be-
tween the grid of the first 1852 and
ground. The signal voltage should
be fixed at about 0.5 volt, and should
be variable in frequency from 10 to
13.5 Mc. The output is measured by
connecting the deflection plates of a
cathode ray oscilloscope directly
across the plate load of the second
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Fig. 4—Dimensions of
coupling-unit coil as
sembly

Fig. 5.—Coupling unit
in relation to i-f am-
plifier tubes

Fig. 6-—Frequency re-
sponse of the video
output stage. meas-
ured by the method
outlined in the text

1852 tube. The frequency of the sig-
nal is then swept from 10 to 13.5 Mc
and the amplitude of deflection ob-
served in the oscilloscope. The ca-
pacitors C, and C, are then adjusted
until the deflection is as nearly uni-
form as possible over the band from
10.5 to 13 Mc. Peaks will be noticed
near the edges of the band, but the
peak nearest 13 Mc should be kept
the smaller of the two since in this
region both sidebands are active.
The valley in the curve occurs at
about 11.5 Mec. This is the frequency,
it will be remembered, at which the
rejector circuit in the audio channel
is adjusted. The effect of the rejector
circuit on the video pass-band is to
raise the level of the valley and to
improve the overall response.

The adjustment of each of the
coupling units is accomplished in the
same fashion, except that the final
unit is tested between the last 1852
tube and the second detector. In this
case the signal is modulated at 400
cycles and the amplitude of the output
registered in the output of the detec-
tor or output amplifier. The response
of the whole amplifier is then meas-
ured by applying a 400-cycle-modu-
lated signal at 5 millivolts to the be-
tween grid of the 1852 converter and
ground, and sweeping the frequency
from 10 to 13.5 Mc, taking care to
maintain a fixed voltage input at all
frequencies in this band. The output
is registered by the amplitude of the
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gain than this is attempted, but no
more than this is needed for a signal
input from the antenna of 1 milli-
volt, assuming a gain of 5 in the r-f
stage.

Second Detector and Video Output
Stage Design

The measured response of the vi-
deo output amplifier is shown in Fig.
6, together with the circuit and the
points of measurement. The meas-
urement circuit contains the T filter
L., L, and Cs, which considerably im-
proves the performance. This circuit
ig similar to that described by W. S.
Barden before the I.R.E. Annual
Convention last June and reported on
page 15 of the July issue of Elec-
tronics. The coils L, and L, are 120
turns each, of No. 34 enamelled wire
close wound on one-half inch forms,
and are mounted at right angles to

demodulated 400-cycle output in the
plate circuit of the output amplifier.
In all of this work, the problem is
greatly simplified if the signal gen-
erator is equipped with a frequency-
modulator capable of swinging
through the desired band at a rapid
rate. Such a frequency-modulated
generator may be constructed and
calibrated in terms of a point by point
comparison with the standard signal
generator. If any amount of devel-
opment work on receivers is in pros-
pect, such a generator is well worth
the trouble of constructing it.
Figure 7 shows the response of
the entire i-f amplifier, and of the
effect of the audio rejector circuit
on the response. The gain of the
amplifier, with a 5 millivolt 40 per
cent modulated signal applied to the
converter, is such that full output (20
volts peak to peak) is obtained from
the video output stage when the vol-
ume control is set at about minus
five volts. Some trouble may be
experienced with feedback if moie

each other. The capacitor C, is a
3-30 puf mica dielectric trimmer unit.
The other capacitances in the filter
network are the output capacitance of
the 6H6 and the input capacitance of
the 1852. By adjusting the mica trim-
mer, the peak of the response can be
set at or near 3 Mc providing flat
response within one db up to 2.5 Mec.
A peak of response is also obtained,
as shown, in the region of 6 Mc but is
of no consequence since the i-f am-
plifier cuts off far below this limit.

The plate circuit of the video out-
put stage might also be filter-coupled
to the cathode-ray tube grid, but the
additional gain and frequency re-
sponse serve no purpose in view of the
i-f amplifier performance. The peak-
ing coil L, is 55 turns of No. 34 enam-
elled wire on a %-inch form, and is
placed some distance from L, and Ls.

The measurement of the frequency-
response of the output stage was car-
ried out as follows: the deflection
plates of the cathode-ray oscilloscope
were coupled through the oscilloscope
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amplifier across the 2000-ohm output
resistor as shown in Fig. 6. A source
of 1 volt, rms, was applied to the
input of coupling filter, as shown.
For the region from 25 cycles to 10,-
000 cycles, the source was a beat fre-
quency oscillator, and the gain was
determined by measuring the oscillo-
scope deflection at input and output,
at a given setting of the oscilloscope
amplifier. For frequencies above
10,000 cycles, the input was 1 volt
from the standard signal generator,
calibrated directly by the vacuum
tube voltmeter included in the instru-
ment, The frequency was increased
point by point from 10,000 to 7,000,-
000 cps (10 to 7000 ke) and the am-
plitude measured by the oscilloscope
deflection. For frequencies above 10
ke, the oscilloscope amplifier was re-
moved, and the calibration deter-
mined from the deflection factor of
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that two capacitors are used in each
case, the smaller unit to insure proper
by-passing at the higher frequencies.
The lowest frequency of importance
is 60 cycles, provided that no d-c am-
plification is desired. However, if
gradual changes in the background
illumination of the picture are to be
reproduced correctly, d-c¢ amplifica-
tion is necessary. The coupling in
the signal circuit is conductive from
the second detector to the video out-
put stage load resistor, and hence d-c
amplification is carried through to
this point. But between the output
resistor and the coaxial line a 0.5
nf capacitor is inserted to avoid ap-
plying the plate voltage of the output
stage to the kinescope control grid.
If the kinescope power supply and the
receiver power supplies are com-
pletely isolated, that is, if they do not
employ a common ground, then it is

¥ '?.':?":'-'! 21
firvolfs
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Fig. 7—Band-pass characteristics of the complete video i4 amplifier.

The fine line indicates the response when the audio rejector circuit

is not connected. The heavy line shows the effect of the rejector circuit
in raising the valley of the curve

the oscilloscope tube, At 10,000 cy-
cles the two methods of measurement
were found to indicate the same gain.

It would also be of interest to meas-
ure the phase shift in this amplifier
as a function of frequency (for exam-
ple by the method outlined suggested
by Seeley and Kimball in the October
1937 issue of the RCA Review, page
180), but this measurement involves
extra equipment and has not been un-
dertaken as yet.

The low frequency response of the
amplifier deserves mention. It will be
noticed in Fig. 1 that high capaci-
tance by-passing is used in the screen,
cathode, and B supply circuits, and

possible to connect the control grid to
the output load resistor directly,
rather than through the 0.5 puf
coupling capacitor.

In operation, the presence of the
coupling capacitor and the consequent
removal of the d-¢c component from
the signal seem to make no serious
difference in the enjoyment of the
programs. In this case changes in
over-all brilliance are cbtained only
by manual adjustment of the bright-
ness control.

The output of the video stage is
connected to the kinescope control
grid terminal through a coaxial line
19 inches in length, leading from the
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receiver chassis directly upward to
the cathode-ray kinescope mount
above. This line consists of a
grounded brass tube, 3-inch inside di-
ameter, through which runs coaxially
a No. 34 enamelled wire. The wire
is held concentrically by two hard-
rubber plugs at either end of the
brass tube in which are mounted
small eyelets. The lead wire is sol-
dered in tension to these eyelets.

To show the performance of the
video amplifier, a signal of 2.5 Mc¢ was
applied to the input of the coupling
filter (with the detector in place) and
an attempt made to synchronize hori-
zontal scanning circuits with the out-
put. This was straining the sync per-
formance considerably, but the image
on the kinescope screen would remain
stationary for as long as a second or
two, so that it could be photographed.
The result is the image shown in
Fig. 8. The signal level producing
the pattern is about 12 volts at 2.5
Mc produced by an input signal of 1
volt from the signal generator. The
pattern contained about 200 vertical
dark bars and 200 vertical bright
bars in a picture width of 7 inches.
hence the width of each bar is
about 7,400 or 1/60th of an inch.
This represents the width of the
ultimate picture detail to be ex-
pected from the 2.5 Mec picture sig-
nal. The reproduction in Fig. 8 is a
magnification of these details of
about four times, while that in the
inset is actual size.

In the sixth and final installment
in this series, the adjustment of the
video and audio channels and scan-
ning circuits will be described for
actual operation with a signal re-
ceived from the Empire State Build-
ing NBC transmitter. The final in-
stallment will also contain the full
circuit diagram of the equipment, to-
gether with cost estimates of each
section.

Fig. 8—Pattern obtained with 2.5
enlarged nearly
Inset,

Mc signal, four

times. actual size
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ELECTRON

An electron microscope at the Bell Telephone Labora-

tories for studying thermionic emission of various cathode

materials. The thorium eruptions on page 33 were photo-
graphed with the aid of this equipment

HE relatively new branch of

physics known as electron optics
is opening up new avenues of re-
search in its application to electron
microscopy. In the more advanced
types of electron microscopes magni-
fication and resolving power are ob-
tainable which are far in excess of
those possible with the ordinary light
microscope. Not only may one ex-
pect that electron optics, per se, will
make new contributions to man’s
knowledge, but the greater useful
magnifications resulting from the
electron microscope should prove an
invaluable aid to other fields of re-
gearch.

Perhaps it is well to recognize that
electron miscroscopes may be divided
into two types. In the first of these,
usually characterized by relatively
low magnification, an image of an
electron emitting surface is formed
by a suitable electron-optical system
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and is projected onto a fluorescent
screen where it may be observed visu-
ally or photographically. The pur-
pose of this type of microscope is usu-
ally the study of cathode materials
and surfaces, and only electron emit-
ting surfaces may be examined. In
the second type of electron micro-
scope, an electron beam is employed
to irradiate some independent object
whose form and relative mass may be
defined on a fluorescent screen or pho-
tographic plate in much the same way
as in a photomicrographic camera.
But the light rays and glass lenses
of the light microscope are replaced,
respectively, by the electron beams
and electric or magnetic fields of the
electron microscope.

The first type of electron micro-
scope has its electrical analogue in
the ordinary magnifying glass. Sev-
eral special tubes have been built
experimentally for the construction

An electron microscope for studying photoelectric emis-

sion is being constructed at the California Institute of

Technology under the direction of Prof. W. V. Houston.
It is shown here undergoing preliminary tests

of electron microscopes of this type,
some of which have been fairly elab-
orate in an effort to reduce to a min-
imum the various aberrations. At
least two electron microscope tubes
have been made available commercial-
ly—one by the Allen B. Du Mont Lab-
oratories in this country and one by
the General Electric Co., Ltd. of Eng-
land. Special tubes are not always
required, however, for by proper ad-
justment of its first and second anode
potentials, an ordinary cathode ray
tube may be converted into an elec-
tron microscope for the examination
of its cathode surface.

The great importance of the elec-
tron microscope of the second type—
to which the majority of this arti-
cle is devoted—Ilies in the fact that
it extends the magnification and re-
solving power considerably beyond
that obtainable with the visual or
even the ultra-violet microscope. The
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MICROSCOPES

practical limit of magnification with
the visual microscope is about
2,000 x, whereas with the ultra-violet
microscope, magnifications of 6,000 x
have been attained. Magnifications
of as much as 30,000 X have been ob-
tained with the electron microscope,
and the resulting photographs are
sufficiently sharp and clear as to per-
mit an additional optical enlarge-
ment of 3x. Thus is it possible to
obtain magnifications of the order of
100,000 x and thereby make visible
the form and outline of hacteria, viri,
colloids and other very small parti-
cles which, up to now, ccould be de-
tected only by the effects they pro-
duce. The benefits which will accrue
to the medical and biolegical sciences
alone through the extensicn of this
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new aid to visual cbservation can
hardly be estimated.

In passing it is interesting to ob-
serve that the electron microscope
is the practical embodiment of pure
and perhaps highly abstract vre-
search; the electron micrcscope is
also an excellent example of the illus-
tration that when one form of secien-
tific approach appears to have estab-
lished limitations on man’s ability to
probe nature, a tetally new and re-
freshing approach may often extend
well known avenues of activity as
well as open up entirely new ones.

Principle of the Electron Microscope

Comparatively few electron micro-
scopes are, to date, in complete opera-
tion, and each of the existing models
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Diagram showing the geometric optics of the two stage electron

microscope and its optical analogue.

The light rays and glass lenses

of the light microscope are replaced in the electron microscope by
electron beams and electric or magnetic fields, respectively, but the
situction in the two systems is very similor
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is different in some of its details from
the others. Electron microscopes
of the second type have been built
by Siemens and Halske in Germany
under the pioneering efforts of Ruska,
in the College of Technology in Lon-
don with the assistance of the Metro-
politan-Vickers Electrical Co., the
California Institute of Technology in
this country and perhaps by others as
well, Complete details of all of these
instruments are, at present, not avail-
able. But the laws of physics are no
respector of national borders; con-
sequently the general principles of
operation outlined here may be re-
garded as applying, in general, to
high magnification electron micro-
scopes. Details of the three instru-
ments enumerated above, howerver,
may be expected to show variations
from one another.

The modus operandi of the elec-
tron microscope is indicated in the
diagram which also shows the cor-
responding optical analogue. The
essential elements consist of a
source of radiation, the electron-op-
tical system composed of properly
constructed electric or magnetic
fields which refract the electron
beam, and the necessary screens or
photographic plates for making visu-
al or photographic observations.
Auxiliary equipment which, although
not indicated in the diagram, is very
essential to the practical operation
of the microscope, includes pumps
for maintaining the desired degree
of vacuum within the microscope
tube, the necessary high voltage
transformer - rectifier-filter-regulator
voltage supply, and the various volt-
age and current controls which are
used for obtaining the desired con-
ditions of focussing and magnifica-
tion by properly refracting the elec-
tron beam through the magnetic coil
systems shown.

The source of electron radiation,
corresponding to the light source in
the visual microscope, may be either
a hot or a ccld cathode. The emitted
electrons are accelerated with volt-
ages which may be as high as 100,-
000 volts. The high voltage electron
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A series of four photographs at various magnifications
showing the blackening of a silver wire screen by soot.
The wires in the screen are 0.002 inch in diameter. From
left to right the magnifications are 1, 190X, 2,000X, and
23,000 X respectively. With a magnification of 190X, some
soot particles may be seen in the wire mesh. At 2.,000X
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The picture at the left shows pus bacillus stained and

magnified 1000X as seen in the ordinary light micro-

scope. The illustration at the right shows the bacillus

magnified 20.000X in the Siemens two stage electron

microscope without the necessity of staining. Size and

form of these bacilli may be easily distinguished from
other agents at these greater magnifications

Shown above dare two commercial forms of zinc oxide

which would be practically indistinguishable when ex-

amined by the ordinary light microscope. The difference

in structure is clearly evident when examination is made

with the electron microscope. The illustration at the left

is magnified 16,000 X while that at the right is magnified
approximately 18,500 X

et o LI

(representing the maximum magnification obtainable with
the light microscope) small branches of soot flakes are
revealed. When magnified 23,000X in the two stage
electron microscope, it is seen that the small branches of
soot consist of combination of small hexagonal scales.
Photographs made with microscope shown on the cover

beam is necessary to obtain the high
resolving power and magnification
which is the main advantage of the
electron microscope. The useful por-
tion of the beam passes through an
aperture in the anode after which it
is acted upon by a condensing coil
which condenses the beam in a man-
ner similar to the collimation of the
light rays in the optical system.
The condensed beam then impinges
upon the object under observation
which is held in a special locking and
adjusting chamber since the object
is contained within the vacuum sys-
tem of the microscope. The electron
beam is then refracted to form an
image on a fluorescent screen in the
intermediate image plane. This in-
termediate image is especially use-
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ful when making preliminary adjust-
ments, since it is observed and ac-
curately focussed at relatively low
magnification. In the Siemens in-
strument, the magnification in the
intermediate plane is about 80X.
By means of an object shifting de-
vice, that part of the image which
is to be further magnified is brought
over an opening in the center of the
intermediate screen. The electron
rayvs for this part of the image are
then condensed by a projection coil
in such a way that the intermediate
image is further magnified as much
as 350x. The resultant magnifica-
tion is the product of the magnifica-
tion of the individual electron-lens
systems. The final image, which
may be magnified as much as

30,000, may be photographed di-
rectly from a fluorescent screen
which also makes the image visible,
or, as is done in the Siemens instru-
ment, the photographic plate may be
introduced within the vacuum system
of the microscope and an image can
then be formed by the electron beam
falling directly on the photographie
plate.

The most important part of the
microscope are the electron lenses,
for the refraction of the electron
beams in traversing the electric or
magnetic fields provides the basis
for electron microscopy. Unlike the
light optical lenses, the refractive
indices of electron lenses are not con-
stant for a given medium. The elec-
tron lenses may consequently be re-
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garded as possessing varying indices
of refraction, depending upon the
electric or magnetic constants of the
system. As a result, the focal
length of the electron lenses is not
fixed, but may be adjusted by vary-
ing the electric or magnetic fields of
the electron lens. It is customary,
where large magnifications are re-
quired, to use magnetic fields for
bending the electron beams. Lenses
of short focal length, which are re-
quired for large magnifications, are
obtained by large magnetic fields,
i.e., by increasing the current
through the coils, or by using coils
of many turns of wire. The shape
of the ferro-magnetic curcuit, and
the use of materials of high perme-
ability, with proper distribution of
air gaps, is an important considera-
tion in designing a practical electron-
optical lens system for electron mi-

sible to obtain sharp images of the
object.

In order that the form and mass
distribution of the object may be de-
termined, it is necessary that the
object be suspended on some electron-
optically transparent substance, much
as the object in a light miscroscope
is placed between transparent glass
slides on the mechanical stage. The
medium selected for the electron mi-
croscope should be characterized by
low absorption of the electron beam,
ability to withstand the effects of the
beam for fairly long periods of time,
and appreciable mechanical strength.
These requirements can be met by
selecting a high accelerating poten-
tial for the electrons, and employing
a very thin membrane of only 1,/100,-
000 mm thickness for the support of
the object under observation. Highly
satisfactory membranes may be made
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Small colloids of only 5 to 10 X 10® mm in size may be

examined visually or photographically with the aid of the

electron microscope, opening up new fields of research

to the physicist and chemist. The picture at the left shows

colloidal silver magnified 15,500X. The part within the
rectangle is magnified to 59,000 X

croscopes. To maintain the focal
lengths of the electron-optical sys-
tem sufficiently constant during the
time necessary for the exposure of
the photographic plate, the current
through the various coils must be
maintained to a high degree of pre-
cision, for current variations would
produce various types of aberrations
and distortions.

Due to the large magnifications ob-
tained, great care is required in the
design and construction of the com-
ponent parts of the microscope. Since
the object may be magnified as much
as 30,000 x, a horizontal displacement
caused by vibration and amounting
to only 10 mm would result in dis-
placements or variations of as much
as 3 mm on the photographic plate;
such swings would make it impos-

of a weak solution of collodicn in
amyl-acetate which is dripped on a
large surface of water. The amyl-
acetate evaporates quickly and leaves
a thin film of collodion on the water.
Then the water is drained from the
bottom of the container and the col-
lodion is allowed to set over an aper-
ture of perhaps 0.03 to 0.3 mm.
The object to be observed is placed
on the extremely small surface of the
stage. Then the microscope is fo-
cussed by means of a suitable trial
object or fine wire mesh so that after
inserting the real object through the
locking chamber, only a slight amount
of further adjustment is required.
Upon placing the object with its sup-
port into the microscope, the object
is moved around until the most desir-
able portion is found in the screen
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in the intermediate image plane.
Final adjustments are then made on
the final image plane, after which the
photograph may be made.

The object, which often consists
of bacteria, very fine tissues, or other
organic matter is subjected to the
electron beam for the duration of the
adjustments and the exposure of the
photographic plate. To minimize the
bombardment of the cbject, provision
is made to deflect the beam through
the use of deflecting plates or mag-
netic coils which may be arranged
inside or outside of the instrument
above the upper locking chamber.
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By C. J. LE BEL

Recording Consnltant

E have come a long way from
the very poor quality direct
playback discs of a few years ago.
The recorder then had little to work
with and needed little knowledge to
handle it. Today practice has ad-
vanced greatly. While there are
many 1935-quality recording stu-
dios still in existence, there is no
doubt that the 1938 broadcast sta-
tion or recording studio is getting
most of the business—and expects
1940 knowledge of its engineers.
Now, advanced quality, as I have
said, calls for advanced engineers.
These are not supermen; they are
ordinary persons who have learned to
give careful attention to details—the
“trifles” overlooked in 1935. This
article will take up the points that
mark the difference between just
“making a record” and turning out
a modern product. Frankly, many
of the details are “old stuff” to the
experienced wax recorder, but there
are so few practitioners of that art
that the repetition will do no harm.
The main points to be considered
are:
1. Extension of frequency range
2. Minimizing distortion
3. Control of surface noise or
scratch

Modernization of Recording Equipment

In modernizing a system the first
question is rebuilding versus buying
a completely new job, I feel that
the “theory of the 10 per cent”
preached by Buckner Speed, has been
most useful. This states that equally
good results can be secured by a com-
plete rebuilding of a system, or by
improving each part 109%. In most
cases this means selecting and im-
proving the weak spots only. Speci-
fically, the amplifiers are usually still
quite good. The machine’s turntable
motion is likely to be as uniform as
when purchased. The feed mechan-
ism seldom wears badly if properly
cleaned and lubricated. This leaves
the audio sources and the cutter as
the worst spots.

The sources—tuner, dubbing pick-
up, and microphone—may be gone
over with care. Probably the pickup
will need replacement. This will
leave the tuner more subject to inter-
channel interference (the system fre-
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Advanced Disc

quency range being doubled). The
pickup will have a uniform response
and therefore, as explained in a pre-
vious article, will be lacking in bass
response. The microphone charac-
teristics will be imperfect in one re-
spect or another, usually at the high
frequency end.

The cutter is a serious problem.
A new one can be bought, increas-
ing the range only slightly and pos-
sibly having other defects. New cut-
ters can be built or the old ones
revamped. Either is apt to be a two
year job and homebrew cutters are
never satisfactory. If the cutters
were the best in their day, it is usu-
ally wisest to double their frequency
range by equalization. The technique
will be discussed below.

The preceding discussion has
shown that we now have an uncoor-
dinated mass of equipment—each
part with its individual defect so
far as frequency response is con-
cerned. The task of the engineer
is to measure these defects and to
order, from a reliable manufacturer,
the necessary corrective networks.
Summarizing from experience, net-
works have the following functions:

1. To remove irregularities in fre-

quency response characteris-
tics

2. To shift the balance of tone

quality

3. To limit the frequency range

to that of the source—use of
filters, when rerecording old
records; interchannel monk-
ev-chatter filter for tuner,
ete.

4. To compensate for characteris-

tics of the ear—loss of bass
as volume is reduced.

The network muat be applied with
care to avoid undesirable irregulari-
ties and to prevent interaction be-

tween units. The first point may
be illustrated by three steps in
equalizing the response of a cutter.

In Fig. 1A we have a well-known
cutter as sold. In Fig. 1B the fre-
quency range has been doubled but
a 33 db peak at 2500 cycles remains.
By itzelf the peak is not too bad, for
passable quality. However, in re-
recording through the same system
the peak doubles and becomes 7 db
—entirely too much in view of its
location, and so the second equalizer
is added to remove it, in Fig. 1C. The
hump has been removed from the im-
portant frequency range.

Achievement of the second point
is best shown in Fig. 2, a block dia-
gram originally prepared for a large
studio.

It can be seen that every part is
specific in nature; there is no such
thing as a general purpose high
equalizer, for example. Such as
have been so called are really bright-
eners, i.e., devices to brighten the
general tonal balance, not cure-alls.

Even the bass-boost unit for the
pickup must be carefully designed.
When dubbing off copies it must
match the cutter bass response ac-
curately. When used for sound ef-
fects and musical background, a
somewhat sharper curve seems to be
more desirable.

The question may be raised:
Should the networks be bought or
made? In view of the equipment
necessary to make, adjust, and test,
plus the time required to design and
make, the answer seems rather clear:
Supply curves where possible, or a
deseription of the function, to a de-
signer skilled in this field. There
are innumerable factors to be con-
sidered, and which trap the unwary
possessor of only a textbook knowl-
edge of design and construction.

Carrying forward the discussion
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The concluding installment of a series intended to help the recording engineer get the most

from his equipment.

Extension of frequency range, minimizing of distortion and control of

surface noise, factors which make the difference between passable and excellent results,

are discussed

Recording....
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Fig. 2—Layout of a complete recording studio,

showing equalizers and

boosters employed

Effective

Fig. 3—Effect of capacitances in a filter used to couple two stages

of cost and results, it should be
pointed out that there are two types
of equalizers in use, the simple single
resonant circuit and the constant re-
sistance types. The constant resist-
ance type is absolutely necessary only
for boosts of over 15 db in a single
equalizer—which is never required
in the disc recording field. The con-
stant resistance type, because of its
complexity, also costs twice as much.
In return it has one advantage—the
presenting of constant impedance to
the circuit, regardless of setting,
which allows operating several in
tandem without interaction difficul-
ty and obviates the use of isolating
pads. The film recorder, large studio,
and the specialist in recording may
require this.

A somewhat analogous situation
exists in the filter field, where we
have the constant-k type, provid-

ing a gradual cutoff curve and the
m-derived type with a cutoff of great
sharpness when desired. Again, one
costs twice as much as the other. The
moral of course is, do not ask for
any sharper cutoff than necessary.
The point may therefore be made
that an equalizer or filter should be
bought in terms of results. The skil-
ful designer who knows both network
design and the recording field, can
often cut the cost of a unit 30 per
cent or 40 per cent by choosing a
unit most appropriate for the pur-
pose, rather than the theoretically
most elegant design. Again it
should be emphasized that telephone

line, transmission disc recording,
and film recording are separate
fields. Units for the latter two

fields must fulfill different require-
ments, and the designer should know
them intimately to keep costs down.

ELECTRONICS — November 1938

In laying out a system of this
type the question of mismatch must
be considered. In an ordinary cir-
cuit a heavy mismatch produces rela-
tively little effect, but when a filter
or equalizer is used at a circuit im-
pedance other than the design value
the transmission characteristics
change greatly. A particularly pre-
valent trouble ensues when a filter
is used between a resistance source
and an amplifier input coil. The
transformer is very much like a pair
of binoculars—a means of viewing
something at the other end, enlarged
or reduced. An input transformer
enables the line (and filter) to view
the first stage grid circuit—which is
practically an open circuit at all ex-
cept the highest frequencies. The
safest and easiest general remedy
is to terminate the line with a fixed
resistor of the same value as the
nominal circuit impedance, i.e., 200
ohms for a “200 ohm line”. Many
of the older amplifiers terminated
the input circuit in a resistor across
the transformer secondary. With
most input transformers available
today this is a bit unwise, since they
tend to lose high frequency response
when loaded. The method illustrated
terminates the line without loading
the transformer.

Another point of importance is
the necessity of proper testing. In

particular this means testing at
levels approximating recording
values. For amplifiers it is wise to

test at maximum recording level,
and also at 30 db under that point.
For cutters this means at a little
below usual maximum level, and also
as far below as one can obtain a
usable optical pattern.

In connection with testing large
installations using jack strips and
double prong plugs for patching, the

situation shown 1in Fig. 3 has
arisen:
Here a low pass filter has been

inserted in a line between two am-
plifiers, for example. The interwind-
ing capacitances of the two coupling
transformers have been schematic-
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ally shown. Unfortunately these
two capacitances are practically
never equal, that is, the line is badly
unbalanced to ground and to the
secondary. The result is that when
the filter is supposed to be cutting
off, the signal passes along through a
circuit composed of the two wires in
parallel, and the ground. No filter-
ing action results. If the patching
is reversed in polarity the capa-
citive unbalance is altered—some-
times beneficially, sometimes other-
wise. Two remedies are available.
In one case ground one terminal of
the amplifier input transformer—
usually one side but preferably the
center tap in the few cases where
that will help. In the other solution
add a line to line transformer (1:1
ratio) as shown in Fig. 4. This will
allow random patching without con-

mixer pad is correct only at high
attenuation. Probably the best an-
swer is to use either a precision
attenuator at the input, or to use
a volume indicator with T pad mul-
tiplier.

After securing a set of curves, be
realistic in interpretation. An am-
plifier can be held to close tolerances.
To hold a cutter to the same limits
is next to impossible.

This brings us to the next point,
the question of interpretation of re-
sults. As the writer has said many
times, the ear is the final judge of
all recording results. An overall
response curve is a guide, an indi-
cation of progress in adjusting, but
definitely not the final criterion.

Needless to say, the “ear’” is not
one ear; it is the collective ear of
several judges. Too many studios

ran Valurme
Amplifier fnaffeator

Fig. 5—Method of checking noise generated in cutting groove

cern about polarity. It is a pity
that such an expedient is necessary,
but the lack of effective interwinding
shielding in our best high fidelity
transformers is a sad fact. It should
be pointed out that the above diffi-
culties become serious only above
5000 cycles.

A further difficulty arises when
one attempts to test filters with an
ordinary amplifier and volume indi-
cator. The average volume indica-
tor using a series resistor multiplier
reads correctly only at center scale
on all ranges but one. Readings
taken elsewhere are therefore likely
to be inaccurate.

To overcome this, some test at
constant output (and volume indi-
cator reading), varying the gain
control and recording the reading.
This may cause more difficulty for
the scale on the average ladder type
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have been ruined by depending on
one ear—and that of tin! There
also ought to be a law to compel
studio owners to take audiometer
tests.

Seriously speaking, one further
thing is necessary—a good disc re-
producing system. It should be as
wide range as the best customers’
system. A record designed to sound
best on a low fidelity system will
sound very bad indeed on wide range
equipment. Adjust the reproducer
characteristics until the average good
competing disc sounds best. For
studios doing a great deal of 10” and
12” artist recording, ordinary 78
rpm pressings form a good stand-
ard; if the main business is 16”"—
as in most radio stations—the best
standard is one of the leading makes
of transcriptions.

Having set up and adjusted a

good reproducing system, the next
step is to adjust the balance of tone
of the recording system till the re-
sults satisfy. This is uually done by
raising all the frequencies above
1000 cycles with the equalizer
marked “brightener” in the Dblock
diagram, the amount of boost being
adjusted to suit the ear. Very of-
ten, when recording speech, it is de-
sirable to decrease the bass, hence
the bass attenuator shown. It should
not be a filter network, which cuts
far too sharply. The object is to
decrease in intensity, not to wipe
out.

It should be pointed out that the
brightener produces no real exten-
sion of frequency range even though
a superficial glance at the curves
would indicate so. This is a good
example of the saying that wide
range is not necessarily high fidelity.

While on the subject of high fidel-
ity, a remark on an obscure form of
distortion would be appropriate. Cer-
tain blanks do not cut very easily;
furthermore, many studios have the
habit of using a stylus far beyond
its useful life. In either case the
effect is the same—even if the in-
crease in surface noise is not exces-
sive, there is an increase in high
frequency distortion. Apparently
the groove wall is compressed dur-
ing cutting, only to yield a few mil-
lionths of an inch after the sapphire
has passed. The result is a form
of crossmodulation, and being most
evident at the higher frequencies, is
rather hard to measure with instru-
ments at present easily available.
Nevertheless the lack of ‘“cleanness”
in such a record is quite evident,
however hard it is to identify the
reason.

It may be remarked that there is
no particular relation between easy
cutting and short record life—easy
cutting involves reaction to stress in
shear, whereas long life involves
chiefly strength in compression.
There is, therefore, no particular
reason to use a hard cutting blank
on the assumption that long life will
thereby be secured. A good example
can be taken from the mechanical
field, where the easy cutting proper-
ties of brass are proverbial, yet the
durability of brass as a bearing is
equally well known.

One part of the problem of wide
frequency range is that of making it

(Continued on page 82)
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Transmitting Tube Chart

This reference sheet gives the maximum ratings and the plate dissipation of transmitting
triodes, tetrodes, and pentodes for Class C telegraphy or plate modulated telephony. Sup-
plementary table provides method of conversion for other modes of operation

By BEVERLY DUDLEY

Associate Editor

SINGLE usable chart giving

the most essential characteris-
tics of transmitting power tubes pre-
sents somewhat of a problem, not
only because several multi-element
structures are available, but because
a wide range of power must be cov-
ered, and many modes of power tube
operation are in common use. The
chart on the reverse side of this sheet
shows the maximum (d-c component)
plate voltage and plate current, E,
and I», respectively, when the tubes
are operated for Class C plate modu-
lated telephony or Class C telegraphy.
The plate current and voltage factors
are given on the logarithmically
spaced co-ordinates making an angle
of 45° with the edges of the chart.
Where several alternative ratings are
permissible, that corresponding to
maximum plate voltage is selected.
The corresponding plate current may,
therefore, be less than the maximum
permissible p'late current at some
lower plate voltage. In a few cases
tubes of the same type number but
of different manufacture have two
ratings. In such cases the more con-
servative rating is indicated.

The power output and plate dissi-
pation, shown on the logarithmic co-
ordinates parallel to the edges of the
chart are to be regarded as repre-
sentative and approximate values for
Class C operation. The power output
depends upon the efficiency of the
external plate circuit. The plate dis-
sipation depends upon the design of
the tube and the materials from
which it is constructed, Individual
cases may deviate from the repre-
sentative conditions.

A large number of tubes of various
types, and for various modes of op-
eration was examined and the ratio
of the plate loss to the plate input
determined. The results are shown
in the table on this page. From this
‘table the relation, the plate dissipa-

Ratio of Plate Dissipat

ion to Plate Power Input

K = Pp/P; = Py/Evl,

Values for K
Tube Operation
. s s Represen-
Maximum | Minimum sative

TRIODES

Class B audio amplifier..... ...... 0.60 0.25 0.40

Class B radio telephone.. ... .. .. .. 1.00 0.60 0.70

Class C plate mod. tel.. . .. ... ... 1.00 0.22 0.43

Class C telegraph.............. ... 1.00 0.25 0.42
TETRODES

Class B.audio amplifier.... .. .. ... R e 0.42*

Class B radio telephone.. . .. ... .. . 0.67 0.67 0.67

Class C plate mod. tel.. ... . ...... 0.47 0.33 0.40

Class C telegraph................. 0.45 0.33 0.36
PENTODES

Class B telephone................ 0.75 0.67 0.70

Class C plate mod. tel.. .......... 0.42 0.34 0.40

Class C grid mod. tel.. .. . ...... .. 0.75 0.67 0.70

Class C telegraph............... .. 0.67 0.33 0.40

* One case, only.

tion Pp = 0.4 Ebly was selected as be-
ing representative for most cases of
practical operation. Since, the plate
input is the sum of the plate loss and
the power output, the power output
is given by Po= (1 —K)EuI, = 0.6
EyI,. The chart is based on these
relations. Maximum and minimum
values for K = P,/P; where P; is the
input power, are given so that the
user may determine the range for
which the approximate power rela-
tions are found to apply. It is also

Manufacturer

Amperex Electronic Products, Brook-
lyn, N. Y.

Collins Radio Co., Cedar Rapids, Ia.

Eitel-McCullough, Inc.,, San Bruno,
Cal.

Federal Telegraph Co., Newark, N. J.

Heintz and Kaufman, So. San Fran-
cisco, Cal.

Hygrade Sylvania Corp., Emporium,
Pa.

Hytronic Labs., Salem, Mass.

Raytheon Production Co., Newton,
Mass.

RCA Mfg. Co., Harrison, N. J.

Taylor Tubes, Inc., Chicago, Ill.

United Electronics, Newark, N. J.
Western Electric Co., New York, N.Y.

possible to use this table to deter-
mine the approximate power output
and plate dissipation for other modes
of operation than Class C.

It was not possible to indicate on
the chart the manufacturers of the
various tubes shown. However, it
may be convenient to know the cata-
log numbering system in common use,
as a guide to determining probable
manufacturers of a given tube type.
This data may be determined from
the list below:

Tube Numbering

200 to 400; 800 to 900; HF; ZB
C prefix

TH or TL prefix
F prefix

HK prefix

200 to 300; 800 to 900
HY prefix

RK prefix

200 to 300; 800. to 900; 1600 to 1700

200 to 300; 800 to 900; T and HD pre-
fixes .

300 to 400; 900 to 1000

200 to 400.
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TUBES AT WORK

v
<

NEW applications of public address, phototubes
for traffic control and surface testing, and a
controllable directional microphone, are in the news

this month.

New Applicatioﬁs for
High-Power Public
Address Systems

TWO RECENT APPLICATIONS of public ad-
dress systems having extremely high
powered output have recently made
their appearance. At Atlantic City,
RCA Victor engineers have set up 60-
watt loudspeakers atop each of the
tents of the beach patrol. The speak-
ers are mounted on swivels so that they
can be turned to any direction required.

Signal Corps portable address
system

A working radius of about # mile is
achieved north or south of the station
or offshore. Among the uses of the
system are: warning bathers who ven-
ture too far out, playing of phonograph
records for entertainment, and the loca-
tion of lost children. The latter cases
average two or three per day.

A similar system of higher power has
recently been built by the RCA Manu-
facturing Co. for the U. S. Army Sig-
nal Corps. This public address system
was used to carry addresses to a throng
of 250,000 people at the Gettysburg
battle field where President Roosevelt
and Governor Earle recently made ad-
dresses, dedicating the Eternal Light
Peace Memorial. The system has been
built to occupy the interior of a 23-ton
truek, and consists of six speakers each
of 100-watt capacity, and capable of a
sound radius greater than a mile. Two
high fidelity theatre-type speakers,
mounted on either side of the truck, op-
erate through large grilles. The truck
is equipped with the necessary micro-
phones and amplifying equipment, to-
gether with phonograph turntables, and
a recording device for making records
suitable for instantaneous playback.

The loudspeakers are mounted on col-
lapsible steel tripods, 20 ft. high, which
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support the speakers in groups of three.
The position of the loudspeakers on the
tripods can be arranged to provide cov-
erage in any desired direction, or all
points of the compass at once. Power
for the installation is obtained either
from outside supply lines or directly
from the gasoline-operated generator
contained within the truck.

Phototubes Applied As
Traffic Safety Aid

By R. M. SHERMAN

A PROBLEM CONFRONTING traffic engi-
neers in New York recently was a trol-
ley-car stop in a narrow tunnel which
had become a scene of numerous acci-
dents. The motorist, driving rapidly
into the dark tunnel, all too often ne-
glected to see the halted trolley-car. The
result was that passengers, debarking
from the street-car, as well as those
crossing to it from the curb, were in
constant danger from passing automo-
biles.

To remedy this, the engineers turned
to the phototube. A bank of two of
these cells was erected at the entrance
to the tunnel of the eastbound trolley-

The trolley-pole intercepts the beam
controlling the traffic signal

car, and a similar “bank” at the en-
trance to the tunnel of the westbound
car. Then, in the middle of the tunnel,
just before the trolley stop, were placed

Detailed view of traffic-light control

traffic lights on stanchions, as well as
lights overhead near the roof of the
tunnel. The Figure shows this outside
bank of cells. When this beam is in-
terrupted, by the trolley pole the two
traffic lights in the middle of the tunnel
turn red, and by the time the trolley
gets to them traffic has been effectively
halted. To allow the motorist ample
warning that he will be stopped in the
tunnel, a light at each entrance turns
from green to yellow at the same time
that the inside lights become red.

Some means had to be provided to
turn the lights back to green when it
was no longer necessary to halt traffic.
For this purpose a second bank of cells
was so arranged that when the trolley
starts up again, the beam of light fall-
ing upon them is interrupted by the
trolley pole.

A Directional Microphone with
Controlled Characteristics

By A.J. EBEL

University of Illinois

MODERN BROADCAST microphone tech-
nique demands that microphones with
directional properties be used for cer-
tain types of pickups. The bi-direc-
tional quality of the “velocity” type
microphone has demonstrated its use-
fulness and the more recently developed
uni-directional microphone is rapidly
filling a definite need in the field of ‘“on
stage” pickups. A microphone whose
directional characteristics could be
varied continuously from the control
point by the control operator during
the actual broadcast should prove of
even greater value.

Since the velocity type microphone
responds to the pressure gradient of
the impinging sound wave its response
is proportional to the cosine of the inci-
dence angle ¢ or,

E, = AK, cos ¢ (1)
where K, is a constant of proportion-
ality which expresses the conversion
efficiency of the microphone, and A, is
a constant that expresses the voltage
reduction occasioned by attenuator A,
(see Fig. 1)

The diaphragm type microphone re-
sponds to the absolute pressure of the

(Continued on page 42)

November 1938 — ELECTRONICS



/ \ OT long before the first steamboat crossed
LS /1\@] the Atlantic, a student set out to prove

||ey said it eounldn’t be done = = = that the feat was impossible, because the fue

—————— required would take more space than the ship itsel
=
——T

Aunax - -
Compensated=-Inductor ~ __ _AUDAX

MICRODYNE ',kaﬂ%@@é,

O -

opens the eyes of the industry

U NTIL recently, some engineers thought that, while Magnetic pick-
up reproduction afforded sharp, clean-cut definition and consistent
day-to-day uniformity — it was doubtful if this principle could ever be
successful much beyond 5,000 cycles (because of the heavy moving mass
needed to carry the magnetic flux). Then AUDAX Relayed Frequency
MICRODYNE confounded these sceptics by attaining 10,000 cycles with
a response within plus or minus 2 db.

C“ URTHER, AUDAX recently succeeded in coupling a special
; / inductor with a new type mechano-low-pass filter (NOT piezo-
electric), which actually boosts the bass frequencies so as to compensate
for this well known deficiency in the record itself. They said it couldn’t
be done — but let your own ears be the judge.

The tremendous improvement in records has impelled
AUDAX to strive toward pick-ups worthy of them.
: e —— The latest commercial disc materials have been per-
+10| L [[1New Compensated pickup, £ 2.5db.1} fected to the point where as high as 8,000 cycles can
& = - ' be reproduced without objectionable surface noise.
©0 P | MICRODYNE, astonishing in its facsimile realism,

is the standard by which others are judged and
valued . . . and is used in studios, radio stations,
laboratories, quality sound systems, better grade
combinations, and wherever superior reproduction is
required.

PR S o
wll "Relcorl'dlng An‘lenua ion _
L7410

it

10,000 ——.

(=3 o
< o

-

Frequency - Cycles per Second

Curves showing actual response of one
of the new MICRODYNE models

Priced as low as S18.50

Write for complete brochure giving detailed information

AUDAK COMPANY

300 Fifth Avenue New York City
‘“ Creators of High Grade Electrical and Acoustical Apparatus Since 1915 "’
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Benjamin
Franklin

paid dearly
for that penny

YOU probably remember Franklin’s story of
his boyhood . . . how he bartered many valu-
able boyish treasures for a cheap, shiny
whistle and soon bitterly regretted his bargain.

How often you, too, are tempted that way in
business .
"economy’ that soon brings regrets in its wake
when delayed deliveries work havoc with your
production plans, and poor quality robs you of
prestige and profit.

You never get and regret a “penny whistle”,
when you buy FERRANTI Coils and other
Ferranti products. Frankly, you may pay a
little more, at first ... but any slight extra cost
buys you advantages that protect you against
later loss. You get the tangible benefit of 56
years of experience in coil-making. You are
protected by Ferranti financial responsibility.
You command Ferranti Engineering Service
to help you with your problems. And your
order is delivered on the date promised . . .
we know and  you know how delays can
penalize your profits.

THESE are a few reasons why Ferranti Products are
considered by experienced buyers as the best*value
received” that money can buy.

p

for Bulletins com-
pletely describing the
latest Ferranti products.

ELECTRIC
Il NCORUPORATETD
s RCA BUILDING
YALUE
RECEIVED NEW YORK, N.Y.

Velocity
mike

Dynamic
mike

Fig. 1—Control circuit of
phone

micro-

sound wave which is the same in all
directions. Therefore if the microphone
is suspended with its diaphragm hori-
zontal to reduce diffraction effects, its
response is independent of the inci-
dence angle or
Ed:A-.’Kz (2)
Where K. and A: are corresponding
constants for the diaphragm type mi-
crophone.
Now if the outputs of these two mi-
crophones and their associated attenua-

. a glittering promise of first-cost

Fig. 2—Plot of polar
(Eq. 4)

response

tors are combined the resultant voltage
will be given by,
E.=AK, cos ¢ + A.K, (3)

Letting 4G =R, equation (3) becomes

A2K2

E=A,K, (Rcos g+ 1) (4)
Fig. 2 shows a plot of the above for
several values of R. If may be seen
from these that the directional pickup
patterns available with this microphone
are many and varied.

Fig. 3 is a photograph of the micro-
phone assembly. The microphones
used in this particular setup are an
RCA 44A and a WE 630 A, although
any velocity and any pressure operated
element might be combined if their out-
puts are similar. The hanger, made
of % in. brass strip % in. wide, is fast-
ened to the velocity mike by removing
nameplate mounting screws, and the
eight ball is mounted in a standard
type socket machined from 1 in. stock.
The dimensions of the hanger will vary
with the microphones used and there-
fore are not given here. The phasing
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AIR TRANSPORTATION BLAZES THE WAY FOR

MORE DEPENDABLE RADIO COMMUNICATION

Complete transmitter for five chan-
nels is illustrated at right. All
chassis are one piece cast alumi-
num, steel cabinets electrically
welded. Forced ventilation is used
in each section with dust filters at
both intake and outlet. Manufac-
tured to the design and specifica-
tions of Eastern Air Lines and
TWA by Thos. L. Siebenthaler
Mfg. Co., Kansas City, Mo.

L ia}o k8 pim g

e h_.'v

Simplicity of construction and high effi-
ciency make it economically practical to
maintain a complete radio frequency sec-
tion for each radio frequency channel.
Typical section shown above.

efficiencies.

Five transmitters in one; three of them
operating simultaneously at full power
output. That’s the way TW A and Eastern
Air Lines provide more dependability in
radio air navigation, This new transmit-
ter marks an outstanding advancemént;
solves a problem long faced by all com-
mercial radio communications. Here at
last is a high power, high efficiency,
multifrequency transmitter that will out-
perform most single channel equipments.

Simplicity of construction and ex-
tremely high efficiency (80% to 85%)
make this new type set-up economically
practical. The rare capabilities of Eimac
tubes make it possible. Briefly; this trans-
mitter reverses the old multifrequency
system, consisting of a single, high dissi-
pation tube and a complicated array of
RF switches . . . utilizes instead, a separate
transmitter for each of five channels. Band
switching is accomplished with low vol-
tage filament switches. One power supply
and one modulator serve all channels.
Careful attention to the regulation of this
power supply (4000 V at 3 Amp DC out
of filter) prevents interaction between
channels. Thus it is possible to operate
two telegraph channels and one telephone

ELECTRONICS — November 1938

Eimac 450T tubes in
parallel. Input to the
final (telegraph) 4000 §
V on the plates. 5200
Watts at 80% to 85%

channel simultaneously at full output.

A pair of Eimac 450TL tubes are used
in each of the five units. Combined plate
dissipation rating is but 900 Watts while
the output gained is approximately 4KW
on CW and in excess of 3KW on phone.
It is significant to note that the old type,
high dissipation, single tube, as formerly
used in multifrequency transmitters, could
be operated at only lj its capabilities.
Eimac tubes are operated within their rat-
ings in this application, yet an output of
something like six times their rated plate
dissipation is gained. 2KW audio power
is supplied by two 450 TL’s in class “B".

There are many sound reasons for
Eimac's remarkable performance and
stamina. Your letter or post card will
bring complete information.

]

TuBES

EITEL-McCULLOUGH, Inc.
798 SAN MATEO ST., SAN BRUNO, CALIFORNIA
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—DO YOU KNOW ABOUT

MASTER-REPRO

The New Re-tracing Cloth
That Tusns a Subject Like
@rHis

Into a Tracing Like THIS

in a matter of MINUTES

® Make New Originals

® Same Size, Larger or Smaller

® In Complete Detail

® With Undesired Part Eliminated

an extra hand for draftsmen

.NIaster.-Repro is a sensitized tracing cloth for the reproduction of all line
subJect§—mk, pencil or typewritten. Subjects may be reproduced smaller or
larger, in whole or in part. They are photographically accurate with the feel and
utility of ink drawing on first grade tracing cloth.

You may make your own Master-Repro duplicate-originals or let the POST
man do it for you.

try it at our risk

‘Let us take some battered but valuable Original and reproduce a duplicate
of it for you. If it isn’t as good as a brand new original you are under no obliga-
tion. You need not accept it.

Engineering Just phone or write your nearest POST man in
this nationwide POST network.

Instruments
Eqti t BIRMINGHA}P;I J KANSAS CITY

uipmen James A. Head, Inc. Western Blue Print Co.
Mqt: | BO];STON T KNOXVILLE

ateria oston Blue Print Co. 8chorn & Kennedy

BUFFALO LOS ANGELES
Buffalo Blue Print Co. Statieners Corporation
® CHICAGO MILWAUKEE

Blue Print Papers

The Frederick Post Co.
or Horders, Inc.
CLEVELAND

Frederick Post Co. of Wisconsin
OKLAHOMA CITY
The A. & E. Equipment, Inc.

A The City Bl inting Co.
and Kindred I OMAHA .
. The Rush Co. Standard Blue Print Co.
Sensitized DAYTON PHILADELPHIA
The Gem City Blue Print & Sup. Co. Philadelphia Blue Print Co.
Products DENVER PITTSBURGH
H. OR Meininger Co. American Blue Printing Co.
DETROIT
The Frederick Post Co. el h :
The J. K. Gill Co.
FORT WAYNE ST. Lout
Fort Wayne Blue Print & Supply Ce. : 0 S . N
FORT WORTH Service Blue Print & Phote Copy Co.
Majestic Reproduction Co. SEATTLE
HOUSTON Kuker-Ranken, Inc.
Gulf Blue Print Co. TULSA
INDIANAPOLIS Triangle Blue Print

DID YOU GET YOUR Symdbal Chari?

44

THE FREDERICK POST CO. BOX 803.

There's nothing like it. 249 useful draft-
ing symbols all on one wall chart. Your
POST man has one for you FREE.

Indianapolis Biue Print & Lithe. Co.

& Supply Co

N

Fig. 3. Assembly of two microphone
units

unit which effects the variation of R
may be built to individual requirements.
The necessary components are the
phase reversal switch, two low noise
level attenuators and the output trans-
former. A remote pickup amplifier de-
signed for low level mixing is ideally
suited to this use and no alterations
need be made unless possibly the addi-
tion of the phase reversal switch.
Preliminary adjustments are made by
placing a sound source in front of the
microphone and adjusting the relative
output from each of the component
microphones for minimum total output.
Then the microphone should be ori-
ented 60 degrees and the output level
of the diaphragm type microphone re-
duced by means of A, till the total out-
put is again minimum. This is then
the adjustment for R=5. Adjustments
for all other values of R, less than one,
are made in a similar manner, the mi-
crophone being turned so that the sound
source is in the predicted minimum and
adjusted for minimum total output. It
is well for the operator to experiment

5

Fig. 4—Measured response of
microphone
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SOUND MECHANICAL CONSTRUCTION

WIDE RANGE OF SI1ZES

ZERO LOSS

NO CHANGE WITH TEMPERATURE
MINIMUM SPACE REQUIREMENT

PUNCTURE-PROOF

@ Villinga need long unanswcrod in radio trans-
mission, this Lapp gas-ﬁ\led condenser is a unit
designed along entirely new mechanicul prin=
cipless W hich provides a new degree of operating
security. Rigid mcchanivu\ constructions heavy
plates, gelf-sealing gaskels make it @ truly
trouble-free unit. It provides maximum capas
city for given external dimensions. A wide rangé
of sizes provides a unit for almost every applica-
tion in your tranimiuer——lhere are b4 models,
including 3 1ypes. fixed, a(\juslublc and variable,
for 3 voliage ratings and capacitance ratings 100
1o 2000 mmf. Prices range from g140 to £500.
Complete descriptive data is yours for the ask-

ing. Send the coupons

LARE

INSULATOR CO. ..

LEROY, NEW YORK, U.S. A

>
:q'k

L rari
app variable condenser Y150V15

100 am )

p., 15 KV (¢ .

C 5 carrier RV

apacitance 600-1500 mm; 1S, 100% modulation)

Extern
ol dimensi
nsions: Height, 347, di
] , diamieter, 117

:,Al'l’ INSULATOR CO., INC
LeRov, New York. U. S ,‘\ .

Please s

asSe el mel d .

e eSCl‘lp[i‘ )
gas-filled condensers for e folder on Lapp

broade:
adcast and radio

fresquency use
Name_

Slaliu.._ S
Slrect
City
Siate



MAKERS OF FINE SMALL
SEAMLESS TUBING IN
VARIOUS METALS AND
ALLOYS AND LOCK-
SEAM CATHODE SLEEVES
UNDER U. S. PATENTS.

L W
B b e o B
Ak, N
2 s N'.,,_d-"("d
Mem

The Little Acorn
Grows a Sturdy Oak

Along about this time of year we like to pause
for a moment in our forward thinking and turn
back the calendar to see how far we've come
and what has been accomplished here. Each
of our four years has brought many changes,
but we note they all are physical changes.
The plant has expanded, the personnel multi-
plied, new machines have increased and bet-
tered our production. But we all still seem to
be of the same mind as when we first took
root — to let nothing tempt us from our original
plans for building a single - purpose business,
unique in its field. Fine small tubing is what we
make, and fine smalltubing has made us—thanks
to an ever-growing list of customer -{riends.

SUPERIOR TUBE COMPANY

NORRISTOWN PENNSYLVANIA

- -
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a bit with the micro
) phone so that he
will know how to go from one pattern

Every Laboratory Can Use the
to another during a pickup. Adjust-

¥ rr
mfent for patterns obtained when R is
| ﬁieater than one is very difficult and
e patterns obtained are not especially

useful. The use of the fader calibra-

. 4 2 p MULTI-RANGE * P
e r I e s TESTER tions is probably the best method short
‘ . ofiactual measurement of the pattern i
this case. |

\ That the micro
I : phone operate -
cording to calculations is sh(I))wn b; Falé

25 Ranges
For Measuring:

| A.C.VOLTS—D.C. VOLTS
OHMS—DECIBELS
MILLIAMPERES
and AMPERES

Includes a 2500 A.C.-D.C.
Voit Range and @ D.C. ten
Ampere Range

ACCURACY IN DESIGN

SHUNTS: All shunts are PRECISION
WIRE WOUND on impregnated mois-
ture-proof bobbins and individually
calibrated against laboratory stand-
ards to an accurdacy within 1%.

MULTIPLIERS: All voltage metallized
multipliers are PRECISION series
matched against laboratory standards
to a close tolerance O Yo s

MULTI-RANGE SELECTOR: The master
range selector incorporates ceramic
spacers between sections. Contacts y
gre bx:ilver plated and of « modlem 8

ouble wiping type to assure low 3 g \ 5 . .

contact reSislance.p Mechanical con- ; 3 g Fig. 5—Measuring equipment set up
struction provides positive snap-in v, . out d

action and is designed for durability. ! Qors

OTHER FEATURES: Etched markings on ; 4 )
heavy gauge metal panel. Telephone A J o2 N .

t };e cabled wiring throughout. : - 3 . i\ 4 which is a plot of the calculated d
- . > an
. - e : observed patterns for two values of R

CALIBRATION: The Series 842 incorpo-
rates lzo ‘:lrixeuwoun{ibcon(:lols which Th
individually calibrate against e measuri : g

laboratory standards to insure close PhOtographnir:]ng'etug ISTShhown in the
1. ©. e variation
S
f:i‘rtn the calculated pattern are due in
part to the physical size of the elements

accuracy on ail voltage ranges. The
A.C. and decibel scales are printed

in RED for ease in reading.

' | used i :
SPECIFICAT IONS latio;:h;c:dw?‘s neglected in the calcu-

# FIVE AC VOLTAGE RANGES at 1000 ohms per volt: noise To in part to the residual
0-10; 0-50: 0-250: 0-1000; 0-2500 volts. | se level which made a high degree of

# FIVE DC VOLTAGE RANGES at 1000 ohms per volt: | accuracy impossible Measur o
0-10; 0-50: 0-250; 0-1000; 0-2500 volts. shown were made at ‘50 asurements

4 SIX DC_CURRENT RANGES: M 0 cycles. Meas-
; 0-10 AMPS. and 50 were also made at 1000, 3000

5000 cycles, which showed the same,

0-1; 0-10: 0-50: 0-250 MA; 0-1
relative minima and maxima but the

pattern was distorted somewhat due to

+ FOUR RESISTANCE RANGES:
0-400 ohms (20 ohms center) SHUNT METHOD.

0-100,000 ohms (800 ohms cen(c)n g
standing waves in the measuring setup.

0-1 Megohm (8000 ohms center).
0-16 Megohms (80,000 ohms cgntex).
NOTE: Provisions for mounting ohmmeter power supply (442 and 45v At the high ]
batteries) on inside of case. No external connections necessary. £ gher frequencies where the dis-
$¢ FIVE DECIBEL RANGES FROM —10 TO 4 63DB: ance between the elements become
ODB; -+14DB: +28DB: +40DB; +48DB. ’ considerable fraction of a s a
v METER: The PRECISION large 4% inch square type meter 1s of the the pattern will t WaV_elength
D'Arsonval type. accuracy 2%. base sensitivity 400 microamperes. but the di : 5?.0 ually be distorted
HIGH VOLTAGE CIRCUITS: The high voltage circuits are highly insulated e distortion is not serious enough
against voltage breakdown. Ceramic switch construction and heavy duty to affect the quality of the instrument
. The output level for this T Ay
essentially the same as that of either

i h voltage arcing effects.
of the component microphones.

bakelite tip jacks eliminate hig.
SERIES 842P ; ..Net Price $23.95
e walnut finished wood case with

Size 9 10 6. i ractiv
(Size x X and test lead

removable cover.) Less batteri s.
Batteries (412 Volt and 45 Volt) and test leads $1-80
12 Precision “Test Equipment models

for 842P it desired
Write for cataleg g ;
dcasting stations. schools and engineers.
Phototubes Save

No. 39-E des;::f{Bing
suitable for brog
paraTUs CO. [NCEEEREEE
E

PRECISION AP |
BROOKLYN, N. Y. By ALEXANDER BALL

VENU
821 EAST NEW YORK !ﬁw York. N.Y.. U.S.A. Cable Address: Morhanex ;
serlin

Export Division: 458 Broadway«
THE COMMERCIAL production of protec-

tive metal coatin
\ gs on other met i
widespread and highly developedzjIIS Ilr?
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STACKPOLE has the an-
swer to noises originating in
volume controls. In place of
the friction contact between
center terminal and collector
ring is a non-corrosive spiral
spring rigidly attached at
each end — insuring positive
and silent control for the life
of the set . .. Write us for a
testing sample today.

STACKPOLE ARB N COMPANY

SWITCHES
FIXETD RESISTORS ST. MARYS ... PENNSYLVANIA VOLUME CONTROLS

VARIABLE RESISTORS These products are sold only to manufacturers of original equipment TONE CONTROLS

Oll{JR ”I!‘[S)USTRIAEAI';EPDUCTS INCLUDE: CARBON, CARBON GRAPHITE, ELECTRO GRAPHITIC, GRAPHITE, SILVER GRAPHITE, AND METAL COMPOSITION
JSHES . i

BRUS oo N, CARBON GRAPHITE, ELECTRQ GRAPHITIC, GRAPHITE, SILVER GRAPHITE, SILVER LEAD OXIDE, SILVER NICKEL AND SILVER

COMPOSITION CONTACTS . . . WELDING RODS AND ELECTRODES . . . FURNACE ELECTRODES . . . ANODES FOR ELECTROLYTIC CELLS . . . CARBON

PIPE . . . BRAZING BLOCKS . . . PACKING RINGS . . . GRAPHITE PISTON RINGS . . . METAL GRAPHITE AND CARBON BEARINGS . . . FLASHLIGHT
AND DRY CELL CARBONS . . . GRAPHITE ANODES FOR POWER TUBES ., . . CARBON RHEOSTAT PLATES AND DISCS.
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FROM ONE DEPENDABLE SOURCE OF SUPPLY

The very completeness of the Ward Leonard Line of
Electric Controls enables the equipment manufac-
turer to select from a single source of supply the
several controls he builds into the product. Thus he
is assured of coordinated units, simplified service,
and centralized responsibility. Each item in the

Ward Leonard Line is the acme of its type and
kind. The wide range of mountings facilitates pro-

duction and eliminates compromise.
Visit our Booth 225-226 at the Power Show, Grand Central Palace, Dec. 5 to 10

WARD LEONARD

Electric Control Devices Since 1892
WARD LEONARD ELECTRIC CO., 32 South Street, Mount Vernon, N. Y.

Please send me bulletins relating to: Resistors { ), Rheostats { ), Relays { ), Speed Requ-
lators { ), Voltage Regulators ( ), Motor Starters ( ), Rectifiers ( ), Contactors ( ),

the beginnings of galvanoplating prac-
tice, such surface coatings mostly
served to make non-precious metals look
like precious ones. But soon they came
to serve as a protection against corro-
sion.

Despite this well-developed practice,
the basic theoretical knowledge of elec-
tro-platers about corrosion and its pre-
vention is still defective in essential
points, and it is really surprising, that
scientific research appears to have neg-
lected the essential aspects of the
problem for so long, although it is a
highly practical one and involves the
saving or loss of very substantial sums
of money. This can be explained only
by the fact that, as deseribed in the
following, phototubes are required for
refining the galvanoplating process,
and the use of phototubes on a large
scale is a comparatively recent acqui-
sition of modern science and industry.

Two German scientists, Dr. Max

A 0
Contarning Metal
phofotube " shze‘;,‘

Assembly of phototube surface tester

Schlotter and his assistant Dr. Schmel-
lenmeier, have tackled the task of exact-
ly defining the value of metal coatings
from a new angle: They show that the
rule-of-thumb “The thicker the coating,
the better the protection” is, where it
is not actually erroneous, at least un-
economic, as it often leads to unneces-
sary waste of coating metal and disre-
gards other vital factors that may
make the thickest of metal-coatings al-
most valueless. And they prove this
assertion by means of an ingenious de-
vice, in which a phototube plays a
prominent role.

An essential point in plating practice
is the structure of surfaces, the sur-
face to be coated as well as the surface
of the plate itself. This outside struc-
ture of metals can be defined very sim-
ply and with sufficient exactness for
all practical purposes by the optical
effect of its lustre, i.e. the reaction of
the surface to light. A surface reflect-
ing light with mathematical precision
in accordance with the well-known op-
tical laws, is called “lustrous”, whereas
a surface diffusing the light is non-lus-
trous or dull.

.50 November 1938 — ELECTRONICS
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Bringing a new concept of guality, performance, control and universality...

ELECTRONICS — November 1938




GOOD FABRICATION

Meani

SAWING
STRIPPING
DRILLING
THREADING
PUNCHING
SLOTTING

BEVELING

fo Younr
EXACT SPECIFICATIONS

PRESENT-DAY manufacturers know that Textolite laminated ma-
terials are outstanding in their adaptability to these fabricating
processes. The dependable electrical and mechanical properties of
this popular plastic material have been proved by years of successful
operation of such integral parts as radio sockets, coil forms, test-
tube racks, magnet cores, switch parts, and hundreds of others.

These manufacturers know that Textolite laminated will meet their
most rigid requirements. Realizing the necessity of specialized dis-
tribution, parts production, close contact with customers, and the
demands for quick service, General L.aminated Products, Inc. acts
as G.E.’s distributor and fabricator of all nongear Textolite lami-
nated materials. To vou this means careful attention to your needs,
quick and dependable service, economical production and fabricating

that meets your exact requirements.

For information write to either General Laminated office listed be-
low or Section A-5, Plastics Dept., General Electric, Pittsfield, Mass.

GENERAL LAMINATED PRODUCTS, INC.

GENERAL @@ ELECTRIC

PD-51

| It is already known that an electro-

Iplated metal is the more endangered
by corrosion, the more pores there are
in its surface. For the pores are the
points where corrosion first sets in and
|from where it attacks the surrounding
metal coating as well as the underlying
base metal. Dr. Schlotter and Dr.
Schmellenmeier have now proved by
‘extensive tests that

1. The number of pores is proportion-
al to the roughness of the underlying
surface of the base metal. The rough-
er, i.e., the duller the surface of the
base metal is, the more pores appear
on the surface of the finished electro-
plated object;

2. a certain degree of lustre indicates
when the coating is sufficiently thick
to prevent the appearance of pores
and therewith to prevent corrosion.
After reaching this stage, any fur-

| ther coating becomes superfluous and

a mere squandering of material.

It is easy to see the practical import-
ance of these deductions. On the one
hand, the present practice of leaving

— 7 == #
N—
30 20 10 0 10 20 30
Angles of Reflection

Variation of reflected light with
reflection angle

( ‘he base metal in electroplating unpol-
ished, will give way to the polishing
of metals prior to bringing them into
the electro-bath. On the other, each
individual plant may easily fix a scale
indicating the minimum lustre of the
electroplated objects they turn out and
therewith defining the safety against
corrosion they afford; or buyers may
ascertain, by measuring the lustre,
whether electroplated goods are suffi-
ciently corrosion-proof.

For these purposes, an instrument
measuring the lustre of metals had to
be developed. And this is the point
where the phototube comes in and may
open, in view of the great numbers of
instruments required for the above-
mentioned tests, a good potential mar-
ket.

The instrument designed by Dr.
Schlotter and Dr. Schmellenmeier (see
photo) consists of a source of light L,
a bulb of low voltage (18 volt, 45 watt)
with a filament wound around a straight
core. A beam emitted by L passes a
slot and a system of lenses and falls on
| the surface to be tested, O, whence it
is reflected to the slot S of the light-
catcher A. A reflection of the spiral
filament of S is then found on S. Be-
hind S, there are provided a pane of
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RF HOOK-UP

MEETS EVERY CONDITION

Especially recommended for AVC circuits, All

Wave Switching Systems and all parts of a radio circuit

/ requiring hook up wire of exceptionally high dielectric

characteristics, where it offers an unparalleled degree

of stability and dependable service. We will gladly
comply with your request for samples.

’\/'\‘ Now Protected Under U.S. Patent No. 2120306

LENZ ELECTRIC MANUFACTURING CO.

1751 North Western Ave., Chicago, 111., U.S.A,
"IN BUSINESS SINCE 1904"
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WHY GLOBAR RESISTORS

BRAND

were chosen for the
“world’s loneliest island”

Thousands of miles from modern civilization, Pitcairn
has often been called the “loneliest island in the world”.

That’s why the Pitcairn Island Expedition of 1938

couldn’t afford to take any chances when they were

assembling and buying the materials and equipment for

a new radio station for the island. Every item had to be

of the finest quality . .. the most dependable and reli-

able on the market. We are proud and happy that the

Expedition’s search for a resistor for the station’s 65-ft.

rhombic antenna resulted in their choosing a Globar

Brand Type “CX” resistor. Like all Globar Brand resis-

tors, the Type “CX” is famous for high quality, long life

and dependability.

Type “CX” resistors have these special characteristics:

® High wattage capacity

® Normal rating 2.5 watts per sq. inch

® Load rating s watts per sq. inch wherve resultant temperatire is
permissible

® Slight positive temperature coefficient

® Non Inductive

Type “CX” resistors have a resistance range per inch of
length as follows: 2 inch—0.1 to 100 ohms; % inch—
0.1 to 100 ohms; 3% inch—0.1 to 75 ohms; 1 inch-—0.05
to 50 ohms.

Globar makes many other types of resistors. Whatever

your problem, we m;y be able to help you solve it

Write for complete information.

GLOBAR DIVISION

REG. U. S.PAT. OFF.

THE CARBORUNDUM COMPANY
NIAGARA FALLS, N. Y.

Sales Offices and Warehouses in New York. Chicago, Philadelphia,
Detroit, Cleveland, Boston, Pittshurgh, Cincinnati, Grand Rapids
(Carhorundum and Globar are registered trude-murks of The Carborundum Company)
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opal glass and, two inches behind this,
the phototube referred to. As the ob-
jeets to be tested are frequently large
thin sheets of metal apt to be not abso-
lutely plane, they can be pressed down
to a plane support by a disc leaving
only a small piece of 2 mm width of the
surface under observation. In order to
avoid interfering reflections, the edges
of the disc are blackened. The light-
receiver A is mounted on a rail and
may slide in the plane LOS about a
turning point lying exactly under O.
So the whole field of diffuse reflection
from O may be covered by A. Since
the source of light is arranged so as
to reflect the light from O under an
angle of 45 degrees, it is sufficient when
A covers a quadrant extending to both
sides of this preferred direction. The
lesser the lustre, the more diffuse be-
comes the reflection and the more light
falls on the quadrant outside this direc-
tion. The more or less powerful reac-
tion of the phototube is recorded in
known manner. So the diffusion of light

e

/ 0\ "-Test object
Ve AN
LZ
- Quadrant @
With -

phofotube

Diagram of surface tester. By mov-

ing phototube in quadrant circle,

reflected light is measured at vari-
ous reflection angles.

is recorded in a more or less elevated
curve. When the test metal is very
bright, i.e., when almost all of the re-
flected light is concentrated upon and
around the point where the beams fall
on the photo-electric cell under a 45
deg. angle, the peak of the curve is high
and its sides slope downward very
steeply. It can be assumed that the
light emitted by the filament of L is
distributed equally over the whole sur-
face the beam covers, as the beams
emitted by a tungsten filament at 2500°
Centigrade follow approximately to tke
Lambert law of radiation. The width
of the slit before the bulb L is .8 mm
and equals the width of the slit S be-
fore the light-catcher A. Under ideal
conditions and with ideal reflection, the
curve of light distribution on the tested
surface must be triangular, the base of
the triangle having a length of 1.6 mm,
j.e. twice the width of the slit. In
reality, the curve is always rounded off,
because slight errors cannot be elim-
inated altogether and no surface, not
even that of good glass mirrors, is so
lustrous as not to diffuse a small part
of the light reflected.

But, taken all in all, the instrument
seems to have a chance of becoming
almost indispensable in electroplating
shops.
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| SELL 'EM,
' DONT
| BREAK 'EM

WHERE do radio tubes go after inspec-
tion? Into one of two places . . . shipping
cartons, or waste cans! Imperfect tubes
can’t be fixed up. They have to be smashed
up. So the manufacturer’s problem is to
keep down the number smashed up. And
that calls for Nickel.

Consider the problems involved: Mil-
lions of intricate parts to be made to
close dimensions...safeguarded against
rust and corrosion while in storage, and
through repeated handling ... held to
close dimensions in assembly ... thor-
oughly degassed during bombardment.
No wonder manufacturers for over thirty
years have stuck to Nickel. Study Nickel’s
advantages, listed at rights and you'll
see why:

Nickel, and Nickel alone, has the com-
bination of properties required in the
making and assembling of perfect parts
for radio tubes ... plus the properties
that ensure proper characteristics within
the finished tube. Nickel helps manu-
facturers produce tubes that are right in
every respect . . . tubes that pass the in-

spector. And that means fewer rejections,
increased yields, lower cost per finished
tube . . . saving where it counts the most.
P'ure Nickel and Nickel alloys serve
many electrical applications. And among
vour metal problems, too, are some
they’d doubtless solve. Write us for more
information. Ask for your copy of
‘Nickel in the Radio Industry.” Address
‘Elecirical Research,” care of

NICKEL

IMPORTANT ADVANTAGES

combined exclusively in NICKEL

-

. Nickel's excellent forming quality sim-
plifies production of precision parts.

2. Spot welds on Nickel make strong
joints that are practically free of oxi-
dation.

w

. Nickel has strength to maintain pre-
cision during frequent handling in
mounting parts.

'S

. Nickel is proof against rust during
handling or storage, and it resists cor-
rosion by solvents used for cleaning
parts.

(4l

. Nickel contains much less gas than
other commercial metals and is re-
moved more readily. Higher tempera-
tures can be used to speed up evacua-
tion.

. Nickel is stronger at the high evacuat-
ing temperatures and there is no crys-
tal change on heating both of which
keep down dimensional changes, and
preserve tube constants.

=3

-

. Better electron emission is obtained
from coated Nickel cathodes.

»

Better, more adherent carbon coatings
can be deposited on Nickel and the
carbonizing process does not produce
a brittle strip.

-3

. Nickel conducts heat better at elevated
temperatures.

THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y.
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New Components
for Air-Cratt
Radio Receivers

-
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A. Filter for cone-of-silence
(Z marker) receiver—400-,
1300-, and 3000-cycle
pass bands.

B. Radio-compass filter unit
for passing a single 48-
cycle frequency.

C. Run-way localizer unit
for 90- and 150-cycle pass
bands.

D. Glide-path receiver filter
for single 60-cycle pass
band.

RAPID changes in altitude, ambient temperatures and humidity. such as are
experienced in the operation of air.craft radio receivers. cause frequent failures
of ordinary commercial equipment. AmerTran engineers have carefully studied
the effects of such conditions and have developed special methods of construc-
tion for transformers which minimize danger of damage due to these hazards.
Equipment furnished not only is capable of performing long and successfully
under the most cdverse operating conditions in air-craft service but also repre-
sents the ultimate in compactness and light weight. And all these features are

obtained without sacrifice of satisfactory electrical characteristics.

Illustrated are a few examples of special transformer and filter components fur-
nished to fabricators of air-craft radio equipment. In no way do these indicate
the entire line of equipment manufactured for this
purpose but are included only to show typical de-

signs. May we prepare data for you covering -
equipment for your special requirements? [ e j
 SINL -
b oad
AMERICAN TRANSFORMER Jot §

COMPANY

178 Emmet St. Newark. N. J.

AmerTran Type NF
inert - gas - filled audio
transformer — developed
especially for air-craft
service.

Manufactured
Since 1901
at Newark. N. .

BOOK REVIEW

Radio Laboratory Handbook

By M. G. Scroggie. Iliffe & Sons, Ltd.,
London. 384 pages, 211 illustrations.
Price, 9 shillings.

THE AUTHOR, well known in England
because of his writings on technical
radio subjects, has written this con-
venient volume for the professional en-
gineer as well as for the amateur. It
lacks the heavy, detailed mathematical
treatment which makes some laboratory
manuals dreary reading, and through-
out aims at the practical aspects of the
subjects under treatment. Many use-
ful, but frequently neglected subjects,
are treated, such as, for example, the
choice of suitable laboratory space,
heating, lighting, and wiring the lab-
oratory, layout of equipment in the
laboratory, and optimum use of avail-
able space.

Of the twelve chapters, four deal
with laboratory instruments, including
their characteristics, good and bad fea-
tures, ratings, and ranges. Two chap-
ters discuss measurements, and one
chapter is entitled “Dealing With Re-
sults”. This last chapter contains the
type of material which the student and
less experienced laboratory worker will
probably find extremely useful, since it
discusses such matters as rearrange-
ment of formulas, what factors may be
neglected, precision of measurements,
deceptive formulas, methods of calcu-
lation, and related problems.

All in all, the author has presented
a refreshing picture of what is usually
a dull subject, and has done so in a
manner as will benefit the beginner as
well as the experienced laboratory
worker.—BD.

PHOTOTUBE GUARDS
BALLOTBOX

A phototube counter installed on this
ballot box gives an audible signal
as a ballot is cast, and registers the

total count. Any attempt to “‘stuft
the ballot” by inserting two ballots
at once is revealed by the differ.
ence between the photoelectric
count and the number of ballots
found in the box. The device was
first used at the American Bowling
Congress
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o [ET FORM/ICY
SYPPLY YOU wirw

ELECTRICAL INSULATING
PARTS/,

ORMICA is well equipped to give

you satisfactory service as a supplier
of electrical insulating parts. It has a
large manufacturing equipment for sheet
tubes and rods, and a large machining
equipment for fabricating parts. It con-
centrates on just one product and has
developed grades and sub-grades that
will meet every requirement . . . A loca-
tion near the center of industry cuts
down delivery time . . . Send your blue

prints for quotations.

THE FORMICA INSULATION CO., 4638 Spring Grove Ave., CINCINNATI, OHIO

ORMICA
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THE ELECTRON ART

Each month the world’s technical litera-
ture is scanned to see what physicists and
engineers are doing with tubes, for pre-
sentation in tabloid form to Electronics’

readers

An Electron Operated
Thermostat

AN ELECTRON CONTROLLED temperature
thermostat, which maintains tempera-
ture constant to within a few thou-
sandths of a degree for periods of sev-
eral hours is described by Julian M.
Sturtevant in the September issue of the
Review of Scientific Instruments, under
the title, ““A Thyratron-Controlled Ther-
mostat.” Essentially the thermostat is
an elaboration of that deseribed by
Benedict in the R.S.I. for August, 1937,
but has been made more sensitive, rug-
ged and operates from the 110-volt
power line rather than from batteries.

A resistance type thermometer, in one
arm of a modified Wheatstone bridge
forms the essential controlling element
of this thermostat. Two other arms of
the bridge are fixed resistors, while the
fourth arm is variable and may be ad-
justed manually. The source of volt-
age for the bridge is taken from the
110-volt line and the output is applied
to an audio transformer of the double
button microphone to grid type having a
ratio of 22 to 1. This voltage is then
applied to the grid of a type 57 tube

where it is amplified and then applied
to the grid of the type 45 tube for
further amplification. The output of
the 45 tube operates a type FG 57
thyratron whose plate circuit contains
the heating elements of the thermostat.
It is advisable to shield the bridge
and the amplifier thoroughly, because
sufficient amplification is used so that
pick-up voltages may otherwise be trou-
blesome. Shielded leads connecting the
transformer T, to the amplifier are rec-
ommended. It is further suggested that
the transformer T, be situated so as to
have no inductive coupling with other
equipment in the thermostat. A suit-
able position for this transformer may
be determined by short circuiting the
primary winding and moving the trans-
former about until no voltage is ob-
served at the grid of the thyratron.
With the resistance thermometer in
the bath and maintained at the desired
temperature, the 5000 ohm voltage di-
viders is adjusted so the circuit may be
balanced to provide 0 voltage at the
grid of the thyratron when the resist-
ance of the variable bridge arm, is
suitably adjusted. This adjustment
serves to neutralize various voltages
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~Output transft,
ratio 7'/

1000000
\

!

Thermometer \

\ . \

\
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05uf 1080 5 s
{ 45

=
\‘ +360v.
)
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v 3]
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-~ 75 w. lamps
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==== .~ —/[solation > : | |

MO v, ac. [3885 ] transt, ratio I/ 0008 i
l\, 1 l /l J l

Power transformer” I

Schematic wiring diagram of the thyratron controlled thermostat which

is capable of maintaining the temperature of a bath constant to within

about 0.003° C of its proper value. For this degree of control to be

accomplished the ambient temperature should not vary more than a few
degrees from its normal value
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arising from leakage or coupling effect.

The variations with signal amplitude
of the phase shift in the amplifier is
sufficient so that it is unnecessary to
supply more than a very small compo-
nent of voltage other than that arising
from the off-balance of the bridge in
order to secure continuous control. This
component is obtained by a slight
change in the setting of the voltage
divider, the best setting being that
which gives a maximum rate of gain
with respect to bridge off-balance of
the plate current passed by the thyra-
tron. The resistor R, is adjusted so
that the maximum current the thyra-
tron will pass is about twice that needed
to maintain constant temperature.

If the resistance of the thermometer
increases beyond the point of bridge
balance by more than about 0.2% the
thyratron abruptly starts to pass max-
imum current. This results in a com-
plete loss of temperature control, so
that the temperature of the bath must
be within a few tenths of a degree of
the desired point before the control is
entrusted to the thyratron.

Curves are given showing the pre-
cision of operation of this thyratron
controlled thermostat. In one of the
curves covering an operating period of
fifty hours, the room temperature
changed from about 22° to about 27.5°
C. whereas the temperature of the ther-
mostat controlled bath did not vary
more than about 0.003° C. from its
mean or normal value.

Current Articles on Electronics
and Related Subjects

CIRCUIT PROPERTIES

Theory And Design Of Progressive
Universal Coils—A. A. Joyner and V.
D. Landon, Communications, Sept. 1938,
pp- 5-8, 11, 50: Factors determining
the pattern, i.e., choice of winding
pitch, cam throw, and number of crosses
per turn. Condensed design procedure.

Transients Of Resistance Terminated
Dissipative Low-Pass And High-Pass
Electric Wave Filters—W. Chu and C.
K. Chang, Proc. I.R.E., Oct. 1938 Deri-
vation of formulas for the transient re-
ceiving-end currents of resistance ter-
minated dissipative T and w-types of
low and high-pass filters. Data on
damping constants vs. various terminat-
ing resistances and amounts of sections.

Coupling Networks—W. L. Everitt,
Communications, Sept. 1938, pp. 12-18,
50: Design features of two (L) and
three (T or 7) terminal networks.

Simplified Solution For Antenna Inpe-
dance Matching Networks—A. Vollen-
welder, Broadeast News, July 1938,
pp. 26-27, 30-31: Derivation of cons-
tants for T-network used for matching
transmission line to antenna.

On The Optimum Dimensions Of High
Frequency Bifilar Lines—C. Poledrelli,
Alta Frequenza, July 1938, pp. 435-446:

(Continued on page 59)

November 1938 — ELECTRONICS



SOMETHING NEW
BY DELCO APPLIANCE?

RS SALES CORPORATION
HESTER.N.Y.

ELECTRONICS — Aovember 1938

YES! A NEW
TUNING MOTOR
--AND A GOOD ONE!

ORE tuning motor problems are

being solve(l by Delco \pplmnce
today than ever before. Here is a
new motor for antomobile radio that
answers the needs of many radio
manufacturers in both quality and
cosl.

Reversible, compact, economical, this
Delco Appliance motor is the sinooth-
est and quietest we have yet offered,
due to its new rigid heavy steel riv-
eted frame, big self-dlwnmg bearings
and special commnutation.

Note, too, the variety of mounting
requirements provided for in the
bracket design. the accessibility of
the terminals for quick connecting
and the sturdy terminal block that
assures secure anchorage.

It will pay vou to exanine this motor
and then let our engineers study
your needs and make their recom-
mendations.
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THE BRUSH S-16 PICKUPS
GIVE

Life 9nsurance on Records

% With the Brush S-16 pickups, it is possible to accom.
EIISh hundreds of playbacks from direct recording acetate records
efore objectionable scratch is experienced.

% Other features of this pickup include:

1. True reproduction with needle pressures as low as three quarters of an
ounce, and needle pressures conveniently adjustable in three positions up to
two ounces for satisfactory reproduction under adverse conditions.

2. I'erm_ﬂnent point, whose life is greater than 10,000 playings on shellacked
pressings and after this time can be easily and economically replaced.

3. Pgrfect tracking with adjustable arm length from 12” to 16” and once
adjusted for a particular turn tahle will remain fixed.

4. The arm swivel member is engaged by two combination thrust and radial
ball bearings, permitting remarkably free movement of the arm.

5. Single set screw adjustment permitting height of arm variations from three
(u;)arter inch to one and one half inches, accommodating most any turn
table.

S-16 pickups available in vertical or lateral types.

This sort of protection and performance should be inter-
esting to the recording enthusiast and every recording and broad-
cast engineer.

Ask about the Brush High Fidelity phones, and write for
complete Brush Catalog.

THE BRUSH DEVELOPMENT CO.

3316 Perkins Avenue
CLEVELAND, OHIO

T T T S T By Ses L oy B PP T
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(Continued from page 38)

Limits of validity discussed. Compari-
son with Reukema’s data. Chart with
values for various line terminations.

Aerial Coupling Systems For Television
—J. Benham, W. E., Oct. 1938, pp. 555-
561: Design data for band-pass coup-
ling unit for transfer of energy from
antenna to receiver. Theory and ma-
thematical appendices.

The Synchronization Of Relaxation Os-
cillators—E. Fubini Ghiron, Alta Fre-
quenza, July 1938, pp. 459-164: Deter-
mination of voltage and frequency
range over which the synchronization
of relaxation oscillators is possible.

VACUUM THEORY AND ELECTRON
PHYSICS

The Measurement Of Secondary Emis-
sion In Valves—L. R. G. Trelvar,
W. E., Oct. 1938, pp. 535-542: Critical
study of several methods. Method of
measuring emission from various cae-
sium-oxide surfaces.

Grid-Controlled Secondary Electron
Multiplier—S. Chiba and Y. Makino,
E.T.J., Oct. 1938, p. 244: The path of
p.e. current in the Zworykin electro-
magnetic type electron multiplier can
be changed by varying the first anode
voltage. Use of the tube as an ampli-
fier and as oscillator.

Half-Wave Gas Rectifier Circunits—C.
M. Wallis, Electronics, Oct. 1938, pp.
12-14: Current and voltage wave-form
determination for different types of
loads. Derived by means of operation-
al calculus.

R-F CIRCUITS AND TRANSMIT-
TERS

Bridge Stabilized Oscillator—L. A. Mea-
cham, Proc. I.R.E., Oct. 1938, pp. 1278-
1294: A constant frequency oscillator
of high stability with the frequency
controlling element used as one arm of
a wheatstone bridge. Automatically
balanced by a thermally controlled arm.

Parasitic Circuits — P. A. Ekstrand,
Electronics, Oct. 1938, pp. 26-27: Occur-
ence of transmitter parasitic oscilla-
tions on the fundamental frequency
and remedies.

Unbending The Ginks—J. N. Whitaker,
Proc. R. C. A., Sept. 1938, pp. 48-60:
Evolution of amateur receivers and
transmitters. Description of a modern
1 kw. amateur transmitter.

Grid Bias For Crystal Oscillators—
D. A. Bell, Marconi Rev., Oct.-Dec. 1938:
Oscillator crystal may fail to start
without external shock due to excessive
damping. Remedy is to provide grid
bias just sufficient to avoid grid current
under non-oscillation conditions.

Inductive Tuning—F. S. McCullough,
Radio, October, 1938, pp. 23, 78: Prin-
ciples of tuning tank circuits by L and
C. Vector diagrams.



CERAMIC DIELECTRIC
FOR LOW POWER FACTOR.
COMPOSITION ALLOWS
COMPLETE CONTROL OF
CAPACITANCE-TEMPERATURE
COEFFICIENT

[SlSho
4

ADEQUATE PROTECTION

AGAINST BREAKDOWN
AT 1000Vol+s

Available in capaci- *
ties ranging from 10 u

mmid. to 500 mmid.

in the
following sizes
Type 816—Y x 1% inch
Type 814 — % x 1 inch
Type 810—'% x % inch
Type 813—% x % inch

ELECTRONICS — November 1938

HEAVY COPPER COATINGS MAKE
TUBULAR CAPACITOR PLATES

SOLDER COATING
FOR
CONNECTING END LEADS

SECTION
OF A ‘

CERAMIC p .
capacitor/ We repeat “by popular demand”. ..

= The interest in this new and unique member of the
Centralab family prompts a “re-run’’ of this adver-
tisemen 1.

Thousands of these capacitors are already in use in

the current automatic tuning receivers . . . and are

delivering satisfactory and trouble-free performance.
For automatic tuning . . . negative temperature coefficient . . . to
stabilize oscillator frequency in automatic tuning sysiems . . . glso
available with zero temperature coefficient where capacity values
must stay constant gver wide temperature range.

® A single capacitor will provide any desired capacitance-
temperature coefficient from 0 to a negative coefficient of
.0007 mmifd. per mmfd. per degree C.

® Ceramic dielectric has ® Capacitance remains con-

zero porosity. Capacity and stant at any frequency.

power factor unaffected by

aging or humidity.

® Low power factor resin
w ccating prevents moisture

:g; éelxlngesrcsniu;ete::peigltlgre bridging between capacitor

closely. plates.

® Low mass allows capaci-

Eqineers and set designers: write for engineering bulletin Form 639.

Division of GLOBE-UNION INC., Milwaukee
61



Speed Greater
ProfitsYourWay
with LUXTROL

Phototuhe Gontrols
Partial List nj Applications

General Control
Colorimeters
Color Matching and Analysis
Automatic Weighing Controls
Door Openers
Liquid Level Controls
Automatic Fillers
Counting
Turbidimeters
Safety Devices

Alarms and Signals

Style £R2-10 Photoelectric Relay, photo-
tube housing and light source in
water-proof housings.

Sensitive, fast, stable. reliable,
long-lived. No specially selected
tubes, no leaky phototube cables,
no tricky adjustments. PHOTO-
TUBE CAN BE MOUNTED
AXNYWHERE, AT ANY DIS-
TANCE FROM THE RELAY.

Typical LUXTROL Users

D Paxt FiLa CorrP. NaTioNaL DISTILLERS
SCHENLEY PRODUCTS FrANKFORT DISTILLERS
H. KoHNSTAMM & (9. BEECH-NUT Packine (o.

THE BOuDEXN (o, LIEEMANN BREWERIES

Inquiries invited on
special problems

Write for Bulletin — Dept. C

LUXTROL COMPANY, Inc.

54 West 21st Street New York,N. Y.
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ACOUSTICS AND A-F CIRCUITS

Recent Advances In The Use Of Acous-
tic Instruments For Routine Production
Testing—B. Foulds, Jour. Acous. Soc.
Am., Oct. 1938, pp. 128-134: Use of fil-
ters in industrial noise filters.

Push-Pull Recording And Reproduction
_F. T. Jamey, Int. Proj., Sept. 1938,
pp. 20-22: Elements of push-pull vari-
able-width and variable-density record-
ing.

Apparatus For Calibrating Electrosta-
tic Microphones—E. Fano, Alte Fre-
quenza, July 1938, pp. 186-493: Calibra-
tion by a-f and r-f methods also in a
vacuum to check effect of the air layer
between diaphragm and back plate.

Apparatus For Direct-Recording The
Pitch And Intensity Of Sound—
J. Obata and R. Kobayoshi, Jour. Acous.
Soe. Am., Oct. 1938, pp. 147-149: Tube
with quadratic characteristic used in
wave-form adjuster. Symmetrical com-
pression used.

New Ideas In Program Control At WJR
-—A. Friedenthal, Pick Ups, Sept. 1938,
pp. 12-13, 16-17: Description of WJR
studio audio facilities. Block diagram
of all switching and program channels.

CBS-KNX Hollywood Studios —R. A.
Bradley, Pick Ups, Sept. 1938, pp. 3,
22-23: Description of audio facilities
at new KNX studios.

Inverse Feedback—W. A. Bell, Radio,
Oct. 1938, pp. 47-49: Feedback for use
in amateur transmitters. R.F. from
final tank is demodulated and fed back
into a-f amplifier.

TELEVISION

Building Television Receivers With
Standard Cathode-Ray Tubes—J. B.
Sherman, @QST. Oct. 1938, pp. 21-25:
Scanning, synchronizing and power
supply circuits for standard low volt-
age, electrostatic deflection e.r. tubes.

The Transmission Of Motion Pictures
Over A Coaxial Cable—H. E. Ives,
Jour. S.M.P.E., Sept. 1938, pp. 256-272:
Experimental transmission over the
New York-Philadelphia coaxial cable.
Mechanical 240 line scanning. Single
sideband transmission.

A Laboratory Television Receiver—D.
G. Fink, Electronics, Oct. 1938, pp. 16-
19: Part 4. Description of radio, con-
verter, and audio channels of receiver.

ANTENNAS AND TRANSMISSION
LINES

Coaxial Cable, Their Use At High Fre-
quencies—R. Belus, L’'Onde Electrique,
Aug.-Sept. 1938, pp. 399-416: Part 2.
Use of line for television. Comparison
of European coaxial cable installations.

Coaxial Antenna—A. B. Bailey, Pick
Ups, Sept. 1938, pp. 4-5, 24-25: 1t is
claimed new antenna increases signal
up to 8 db. For use in u.h.f. transmis-
sion. Consists of vertical coaxial trans-
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WE DONT JUGGLE

the QUALITY of "Garrard” Avto-
matic Record Changers fo meet
lower PRICES. But you'll be pleas-
antly surprised when you discover
how easily and eccnomically you
can install precision engineered
"Garrard” units in your Phono-Radio
Combinations.

A complete line of "Garrard” Auto-
matic Recerd Changers and phono-
graphic equipment is available. Find
out about these sturdy, quality-con-
structed units. Write for FREE de-
scriptive catalog No. 52L.

NY.

BANP'SPREAD!

Beat-Frequency Oscillator

The feature found only in custom in-
struments of prohibitive price is now
available in the V C 1.

A flip of the toggle switch. replac
ing the pilot lite, selects 0-13.500 cycles
or 0.420 cycles over 270 degrees!

Geophysical, speaker and all other
audio component tests of small fre-
quency increments are simplified.

A year’s research makes possible no
price increase.

Net, F.O.B. $37.50

TELEVISO company

341 N Pulaski Rd. Chicago, lil.
Export Dept. AD. Auriema, N. Y.

Engineering Manufacturers of Allied
Electronic Products

»



HERE’S THE CONTROL THEY USE FOR...

|
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.
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OBSTRUCTION MARKERS

WESTON
*PHOTRONIC ILLUMINATION CONTROL RELAY

The most practical, most economs-
ical lighting econtrol unit. The light
target used is the small Photronic
(photoelectric) Cell, which can be
mounted any distance away and
easily wired to this compaect relay
control panel, No amplification
used. Separate “on” and “oft” re-
lavs. calibrated in foot-candles, per-
mit quick and independent setiing
of both the “on™ and “off” illumi-
nation values. Uses no energy when
not ()peruling; consumes but 2 watts
during the briel operating eyele.
*PHOTRONIC — 4 registered trademark
designating the photoelectric cells and
photoelectric devicas manufactured exclu-

sively by the Weston Electrical Instrument
Corporation.

Safety at night along our airlanes with automatically controlled airway bea-
cons, as well as automatic safety lights atop gas tanks, radio towers, power
plant chimneys and other obstructions on our airways. Safety in harhor
piloting with friendly and automatic warning lights marking shoals and
reefs. And greater safety on our streets . . . economy, 100 . . . now that street
lighting in many of our cities is automatically maintained at safe illumina-
tion levels. And wherever else that illumination is the key to safety .. . or to
efficiency or economy, such as sign lighting, factory lighting or the like . . .
WEesTON Photronic Illumination Control invariably is employed. Because
the simplicity of Photronic Control assures salety, dependability and
economy in the highest degree. The WEsSTON engineer in your vicinity will
gladly give you full details on Photronic THumination Control, as well as
on WEsTON direct-reading IHlumination Meters. and other Photronic devices.
Call on him, or write to . . . Weston Electrical Instrument Corporation,
618 Frelinghuysen Avenue, Newark, New Jersey.
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Greater coverage
with a LEHIGH
Radiator because
Lehigh's long ex-
perience  assures
good structural
design  and  in-
creased  antenna
efficiency.

Mustrated is the
recently installed
304 ft. insulated
Lehigh  Radiator
atop the Technical
High School,
Brooklyn, N. Y,

FATD DIVERCH

LEHIGH _S_THHETHHE!. STEEL C0.
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mission line with another outer con-
ductor, \/4 long, shorted at top to line.
Antenna projects above this for a A/4,
giving an equivalent length of A/2. Elec-
trically equivalent to a center-fed doub-
let.

The Application of Transmission Line
Theory To Closed Aerials—F. M. Cole-
brook, Jour. I.E.E., Sept. 1938, pp. 403-
414: Analysis of behavior of frame
aerial consisting of a single turn of
conductor.

The Distribution Of Ultra-High Fre-
quency Currents In Long Transmitting
And Receiving Antenna—L. S. Palmer
and K. G. Gillard, Jour. [.LE.E., pp. 415-
423: Analytical experimental study of
wave form and frequency of occurences
of current nodes and antinodes.

High Frequency Concentric Conductors
—Marcont Review, Oct.-Dec. 1938:
RCA patent 13123. Novel method of
spacing concentric conductor which re-
duces dielectric losses and permits vari-
able spacing.

MEASUREMENTS

The Mutual Shunt Method Of Measur-
ing Self Inductance At Radio Frequen-
cies—A. Campbell, Proc. Phys. Soc.,
Sept. 1938, pp. 6556-660: Value read on
mutual inductometer. Result does not
involve resistance or frequency.

Modern Voltmeters And Ammeters For
Use In Communication Engineering
For Measurements Up To 1 MC—H. G.
Thilio and M. Bidlingmaier, Siemens
Review, No. 1 1938, pp. 38-45: Descrip-
tion of instruments with various meth-
ods of vacuum tube rectification.

Apparatus For Direct Recording The
Pitch And Intensity Of Sound—J. Oba-
ta and R. Kobayoshi, J. Accous. Soc.
Am., Oct. 1938, pp. 147-149: Tube with
quadratic characteristic used in wave
form adjuster. Symmetrical compres-
sion used. Pitch is indicated on a log
scale. Brief description of apparatus.

An Adjustable Tuning Fork Frequency
Standard—O. H. Schuck, J. Acous. Soc.
Am., Oct. 1938, pp. 119-127: Design
features of an adjustable tuning fork
as a portable frequency standard.

A Direction Indication For Rotary An-
tennas—1.. C. Waller, Radio, Oct. 1938,
pp. 14-16: Potentiometer circuit with
d.c. voltmeter for indicating meter.
Voltage stabilization by OA4-G triode.

Mutual Conductance Meter—C. B. Ai-
ken and J. F. Bell, Communications.
Sept. 1938, pp. 19, 24-25, 50: Balance
independent of impedance in plate cir-
cuit. Only one calibrated resistive ele-
ment is required.

A Radio Frequency Phase Meter With
Many Uses—G. H. Brown and G. Swift,
Broadeast News, July, 1938: RCA 300-
A phase meter capable of measuring
angles from 0-360 deg. Freq. range
from 200-1600 KC. Primary applica-
tion is adjustment of time phase in
directional antenna arrays.

WHOLESALE RADIO SERVICE &2
100 SIXTH AVE., NEW YORK, N. Y.
OHIOAGO, ILL. « ATLANTA, GL - BOSTON, MASS.
BROME, N. Y. WEWARK, M. J. - JAMAICA L L

gives you the finer
bridge typeconstruc-
tion with soft-iron
pole pieces without
the “bridge - type”
price. You are pay-
ing for these finer
panel instruments,
why not have them?
Ask for new bulletin
covering ten hand-
some models.

Popular 3” panel
Model 25-S Mil-
liammeter  with
Bakelite case.

Rectangular type
Model 29-S Volt-
meter in 414"
Bakelite case.

SIMPSON ELECTRIC CO.
5212 Kinzie St., Chicago

Fan shaped Mod- The Model 27-S
el 22-S§ Micro- Milliammeter in
ammeter in 414”7 3
Bakelite case.

_rectangular
Bakelite case.

SIMPSON

Dnatreomenti that STAY accinate
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AGAIN
THIS
YEAR!

Last year, so many Electronics subscribers requested an extra set of the
charts and reference sheets appearing in each issue of the publication
that, we inaugurated the Electronics Yearly Service.

Again this year we have received numerous requests to repeat the same
service for the 1938 set of charts. Again we are making plans to enable
subscribers to obtain a complete set at the lowest possible cost. As was
the case last year, only enough sets will be printed to supply the orders
on hand by December 20th.

All Reference Sheets contained in Electronics during the 1938 calendar
year will be reprinted on heavy paper, assembled and punched for the
binder and sent complete to such subscribers who have placed their order
at the time of publication.

Enough subscribers have indicated their intention of ordering sets to
enable us to keep the price down to $1 per set plus a small delivery
charge. To such subscribers that send payment with their order, thus
eliminating bookkeeping and collection expense, we will pay the delivery
COStS.

Undoubtedly you will want a set of these 1938 sheets. The important
thing is to place your order for your set—NOW-—because we cannot
undertake to supply sets after publication date.

Sets of charts will be printed for only the quantity of orders on hand
December 20th. Delivery will be about January 1st. Placing your
order with payment now will insure you a complete set of charts with-
out further thought.

ELECTRONICS
330 W. 42nd St, New York City

Enter my order for ELECTRONICS REFERENCE SHEETS for 1938 at $1.00

USE THIS
COUPON ..

[J Here is my check. Send sheets post- [J] Bill me $1.00 plus small delivery

paid. charge.
Make Checks Payable
to Electronics IName ...
Yearly Service
Address ..
City oo e State. ... ...
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WRTD chief engineer,I

DAVID BAIN, writes:

I s .

We could write pages of praise
concerning our Lingo Radiator, but suffice it to
say that a few of the many advantages we
have found are: low first cost; low upkeep:

freedom from lightning static discharges, physi- |

cal and electrical stability, current

distribution and many others.

better

’On the whole, we are more than satisfied with
our radiator and would not hesitate in recom-
mending it unreservedly. The fact that we are
planning on buying two more Lingo poles for
a directional array in the event that our
proposed power increase is granted, is a
recommendation in itself.”

Eannag

—-not just figures
of speech!

b ® Here is proof of the
facts that we have been
repeating in these very
We publish Mr.
Bain’'s letter because we

columns.

honestly believe
alert

every
engineer
read it , ., ., and then be
: glad know MORE
B about this amazing, new-
o B type Radiator that bases
its records of high effici-
ency and Jow cost on
FACTS , .. and not just
“figqures of speech”!

to

Write for detailed folder
New Standards for ertical

Radiators"', Sent FREE on
reqitest. Be sure to state
location, frequency and power
of station

John E. Lingo & Son, Inc

Dept. E-11 CAMDEN, .

should |

FACTS

|

London Radio Exhibition

By JounN H. JUPE
LONDON, ENGLAND

TELEVISION FOR ALL was no mere adver-
tising phrase at the 1938 Radio Exhi-
bition in London. It was a hard real-
ity and one designed to suit all sizes of
pay envelopes.

This year, one hundred of the largest
firms in the radio industry in Great
Britain made a united effort to give
television to the man in the street.
Prices for television receivers of ex-
cellent technical quality ranged from
about $100 for ‘“vision only” to more
than $1,100 for receivers capable of
being viewed by 750 people at once.

Most sets employed cathode ray tubes
but there is no uniformity of color of
the screens, although bluish-black
seems to be the most popular. One
receiver uses a very hard tube with a
second anode voltage of 25,000 volts.

The British Broadcasting Corpora-
tion erected a large and well equipped
studio capable of accommodating sev-
eral stages. One of their several tele-
vision vans, made to monitor television

Table model television receiver on
display at London exhibit

scenes away from the permanent stu-
dio, handled the shows and passed them
on to the transmitter by a special cable.

The B.B.C. realized that the whole |

success of television depends to a large
extent on the reaction of the public to
this show, and acted accordingly.

On the whole, prices of radio receiv-
ers are about the same as last year
although most manufacturers are giv-
ing better value for the money. Push
button tuning was shown by practi-
cally all manufacturers, but in several
cases the mechanical construction of
the switches was poor.

From a technical point of view, there
were two very interesting exhibits. One
of these was a television receiver by
Scophony Ltd. with a quartz crystal
in a liquid as a light control instead
of the usual cathode ray tube. This
set also used a system of rotating mir-
rors for scanning, driven at 30,375
revolutions per minute. The driving
motor was in two parts. One of these
was an induction motor to run approxi-
mately to speed and to supply friction
and windage losses. The second was
a phonic wheel to supply the synchron-
izing power. Considering the high
speed at which the discs rotate, the

1

MULTI !
MICROPHONE I

"JAGABI”

RHEOSTATS

Jagabi Rheostat;

8 inch; wire
wound. Note
Bakelite cliding
saddle.

Giving smooth, positive control of elec-
tric current, in fine steps over a wide
range, Jagabi Rheostats are quality
instruments of great ruggedness and
durability. They are first choice of en-
gineers and research workers in many

fields,

76 standardized ratings in stock. Many
special types.

Our Bulletin 1515-E will help solve your
control problems. Write for a copy.

JAMES G,BIDDLE CO.
[EtEcTRIcAL | W

121013 ARCH STREET . PHILADELPHIA, PA.

PIOMEER
MAMUFACTURERS
OF QUALITY
CRYSTAL DEVICES

QUALITY
PERFORMANCE
GUARANTEED
With New

-UNIT

ST

§ |
|

Two models, employing two and four
dual diaphragm crystal units* with four
and eight diaphragms, respectively,
provide instruments of the highest type
guaranteeing greatly reduced feed-
back tendencies. Cannot be acousti-
cally overloaded. Self-locking tilting

head. Black and chrome and all-
chrome finishes. Complete with three-
prong interchangeable locking con-
nector and 25-ft. cable. List prices
below.
*Astatic patent pending.
MU.2 Wr?feeefc;lrotil;::a:’urre. MU-4
$29.50 $39.50

~ASTATIC

‘Microphone Laboratory, Inc.

Youngstawn, Ohia
Licemeed Under Brash Developmesd T Pabenks
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receiverr was silent in operation and :
the motor is reputed to have a long life.
The other ingenious exhibit was a | °
small radio accessory to enable the
radio receiver to be controlled from any

room in the house in which there is a
power outlet Control of the radio

receiver is éffected through the use é AUTOMATIC EI.ECTR'C

of the accessory which transmits the
necessary controlling impulses to the
receiver over the power wiring of the

house. When you buy an Auto-

matic Electric Relay you
get a precision product
designed and con-
structed by an experi-
enced company — for
Automatic Electric has
been making relays for
over forty years!

Textile Industry Uses
Photo Tubes

ONE APPLICATION of the phototube in
the textile industry is contained in an
article by C. W. LaPierre and A. T.
Mansfield writing in the September is-
sue of Electrical Engineering under the
title “Photoelectric Weft-Straightener
Control.” The paper describes a suc-

cessfal aatomatie means for squaring For EVERY INDUSTRIAL Need

up cloth in the final drying and stretch-

LSOOy .thus making 1t pOSSl'ble' to ® The Automatic Electric line of types, polarized relays, etc. Avail-

raise materially the textile finishing relays includes quick and delayed able with any contact combination

standards in this respect. action types, sensitive and heavy and for operation on D. C. or A. C.
When automatic control of weft duty types, mechanical locking circuits of any voltage.

stralghteners is used, some method of ® Write for complete illustrated catalog of relays, stepping switches, electric counters,
detecting the skew of the thread be- solenoids, keys, and other electrical control accessories. Address American Automatic

comes necessary. The photoelectric Electric Sales Company, 1033 W. Yan Buren St., Chicago.
tube is used to determine the amount e
of skew in the thread as the cloth

passes over a pair of optical slits. In ’ E l_ [ [ T “ I [
Fig. 1 the optical slit, designated by ki
the letters 4 and B, are placed approxi-

—e ——
\A\\-§

MAKERS OF TELEPHONE AND SIGNALING APPARATUS
ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS

Better Contacts

are made by

== s CALLITE

. \/? /tant ‘ .
Motion ¥ (b) “pesuirany o HATEVER your need for contacts or contact materials
of'c/oth ngg};ipafs i of tungsten, molybdenum, silver, platinum and their

alloys, we are in a position to fulfill your requirements.
Contact points must be accurate for the reliable operation
of the devices in which they are used. Callite contacts
are engineered from start to finish to give dependability
and long life. Rigid control and supervision over every
phase of manufacture insures your getting a product of
unsurpassed characteristics. Our laboratories check daily
the performance of these contacts under operating con-
ditions, thereby maintaining the prescribed high standards
of quality. Let us help solve your problems.

Fig. 1—Diagram illustrating opera-
tion of photoelectric weft-

CALLITE PRODUCTS DIVISION

mately at right angles to one another . 5
so that the angle between each slit and 544-39th Street Union CI'I'y, N. J.

the weft thread is approximately 45 deg.
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Y% 3” and 4” Sizes Stocked

% Other Sizes Available
% Round or Square
% Attractively Priced

\
AU
A LDECIBE ¢

ABCT R T epE

T

MODEL 327-A DECIBEL METER
$19.00

Triplett decibel meters are widely
used in public address, theatres and
broadcasting studios. Offered in
round or square molded cases, they
permit a wide range of choice for
any type of work or to harmonize
with any panel arrangement.

3” INSTRUMENT IN NEW
STYLE MOLDED CASE....

Standard range reads up 6 and
down 10 decibels, zero decibel at
1.73 volts, 500 ohm line, 6 milli-
watts, standard damping furniched
unless highly damped is specified.

Model 321—3” Round
Model 421—4” Square

DECIBEL METER KIT

Model 150 Decibel Meter Kit (Non-Constant
Impedance) includes Triplett Model 321
Decibel Meter, Selector Switch, 9 Wire
Wound Multipliers on Bakelite Mounting
Board, Hook-up Wire and Diagrams.
Model 150 Kit Complete............ $20.00

.
.
.
.
L
.
.
.
.
u  Name
.
.
.
.
.
.
.
3
L}

The Trinlett Electrical Instrument Co.
231t Harmon Dr., Bluffton, Ohio

[ Please send me more information on Triplett
Decibel Meters,

........................................ C
.

(S 1 TP s .
5

68

when no skew occurs. The Fig. 1b shows
that an equal number of weft threads
passes before each optical slit when the
cloth is free from skew. In Fig. 1la,
which shows skew in one direction, there
are fifteen weft threads across slit A
and only nine across slit B, whereas in
Fig. 1b which shows skew in the oppo-
site direction the reverse situation is
true. If the weft thread can be made
to intercept two spots of light, as shown
in Fig. 1, a comparison of the rates at
which the two spots are interrupted,
will indicate the direction and magni-
tude of the angle of skew.

To carry into effect the principle
of operation given in Fig. 1, two factors
are necessary; first, suitable scanning
detectors which will give an impulse for
each weft thread interception in the
manner just described, and second, a
control circuit which will compare the
impulse rate from the two scanning de-
tectors and operate the straightener
motor when necessary to make the two
detectors generate impulses at the same
rate.

The authors describe various compo-
nent parts of the complete weft
straightening control, outline the essen-
tial characteristics of the electrical sys-
tem, show a schematic wiring diagram
of the control unit and illustrate their
paper with a number of photographs of
textile equipment.

Electron Lenses

AN ARTICLE on ‘“An Analytical Study
of Electrostatic Electron Lenses” by E.
Sudata appears in the October issue of
the FElectrotechnical Journal published
by the Institute of Electrical Engineers
of Japan at Tokyo. In this paper the
motion of an electron in axially sym-
metrical electrostatic fields is mathe-
matically analyzed to find the necessary
and sufficient conditions for the forma-
tion of the electron images.

Television Monitoring
Panel

The monitoring panel, shown above,
contains three cathode-ray tubes for
viewing the outputs of three camera

channels simultaneously. The re-
maining tube is a wave-form oscil-
lograph. The equipment was built
and is installed by Le Materiel
Telephonique, I. T. and T. subsidiary

e

Measures only 1" x 14”. Used in Littelfuse
Tattelites—has thousands of other applica-
tions. Glows on only .0005 ampere current.
Minimum sperating voltage 90 D.C., 65 A.C.,
one milliampere maximum on steady loads.
Now in ute on remote control switches, test
equipment, pilot lights, tests "B batteries,
open circuits, fuses, live lines, polarity, static,
etc., etc., etc.

INDICATOR TATTELITE

Same size and uses same base as a
minjature switch-
board lamp. Limit-
ingresistarisin
mounting. For 90 to
250 volts D.C. — 65
to 250 volts A.C.

NEON
TATTELITE TESTER

W rite for Folder

Tells about Tattelite Prod-
ucts—solves many of your
worst problems. Write

LITTELFUSE

4248 Lincoln Avenue

ST Mo STT6 —mmice 5109

INCORPORATED

Chicago. 1liinois

The heart of the 280 'lube(

WILBUR B. DRIVER CO.

HEWARK, HEW JERSEY
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Amplifier for Impulse
Counting

AN INTERESTING TYPE of multi-stage
amplifier is described by F. A. Korff
in the August issue of the Review of
Scientific Instruments, under the title
“A Neon Tube Coupled Amplifier Cir-
cuit for Radio Cosmic Ray Receivers.”
Although the amplifier described was
originally designed for use in cosmic
ray detecting devices, the essential ideas
involved are applicable to a number of
industrial control problems where it
may be desired to provide a definite
and relatively large change in the out-
put circuit of a control device with a
relatively small variation in voltage of
an input device. The figure shows a

schematic wiring diagram of the
elements of this amplifier. The 6C6
[——— — w—
6C6

01 uf 76 . /?eco/;a’elf-

| o ,0,;*297@ T,

g 3:10% | pgxy 2522 (763
» 25 @ Sy 10° 10°2 12x
C I g e B APF T 1

) +B E ‘5 +B + 7

[ mpar = B 1

biased to cut-off, serves as a detector.
When a positive impulse is received by
the grid of this tube, the 6C6 becomes
conducting. For the condition of cut-
off, the 6C6 is non-conducting and the
neon tube connected to its plate circuit
glows because current flows from the
250 volt plate supply through the plate
resistance to the neon tube and returns
through the grid resistor of the first
76 amplifier. When the 6C6 becomes
conducting. the voltage drop through it
is small compared to that across the
neon tube, so that the latter is effec-
tively short-circuited and ceases to glow.
When the positive pulse is removed
from the grid of the detector tube, the
6C6 stops conducting and the voltage in
its plate circuit builds up to that re-
quired to again initiate discharge of
the neon lamp. Consequently, the neon
tube normally glows for grid voltages
which are less positive than the cut-off
bias but is extinguished for grid volt-
ages on the detector which are more
positive than the cut-off bias voltage.

The sudden starting and stopping of

the discharge of the neon tube trans- |

mits a large voltage change to the
grid of the first type 76 amplifier and
a recording relay in the plate circuit
of this amplifier might serve as a re-
cording or counting device. Such a
relay would normally be closed and
would snap open when the signal is
received.

Since it is usually more desirable to
produce a record with positive rather
than negative pulses, another and sim-
ilar stage of amplification with neon
tube coupling is provided.

It is pointed out that the neon tube
coupling device may be replaced by
any other gas discharge tube, such as
the type 874 regulator employing ar-
gon. Additional control of the operat-
ing characteristics may be obtained
through the use of resistances in se-
ries with the neon tube.

of A
olutio® dian-bV
c""e.c‘e | nd 1" ‘Ge v
Se\'""ftE U tod8 Or 8¢
v ‘ .
\!\(e\mf Catalob dations
cO

Y
“liEN you use the new Presto
automatic equalizer you can start
cutting a 15 minute transcription
then forget about it until the end of
the program. The equalizer auto-
matically takes care of the frequency
response from beginning to end and
at the same time holds your audio

level absolutely constant.

| new equalizer.

Write for complete technical information.

When ordering direct,
specify current, volt-
age, amperage, contact
combination and load
through contacts . . .

The equalizer moves with the cut-
ting head carriage. It is always in
position to give you a flat response
to 6,000 cycles or hetter, wherever
vou start cutting. With the auto-
matic equalizer you can make ex-
cellent 33 1/3 RPM recordings on
the economical 8.inch and 10-inch
discs . . . almost impossible with
manually operated equalizers.

Ask for a demaonstration of this

A Presto representative will be glad to call at your request,

* ok % % o % % o % X % %

Jl _ PRESTO RECORDING CORPORATION, 143 W. 15th ST., NEW YORK CITY
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THE INDUSTRY IN REVIEW

Prize Winners in Plastics Competition

Above—Loop housing and
direction finder, Lear De-
velopments Co., Inc.—first

award, transport group.
Right—Honorable mention.
decorative group, Emer-

son college radio

Annually, Modern
Plastics awards
prizes for outstand-
ing designs using
plastics. These
photos are of prize
winners in the 3rd
Annual competition

Above—Second award in

the decorative group.

Two cabinets for Pee Wee

small receiver made by

Detrola, typical examples

of plastics use by radio
set manufacturers

New Multi-frequency Aircraft Equipment

ADIO is becoming increasingly im-
! portant in the safe navigation of
aircraft. Winter flying with attendant
“snow static” has occasioned an exten-
sive rehabilitation of all existing radio
equipment. Practically all air lines are
at present replacing their radio equip-
ment with improved and more efficient
apparatus. One method of helping to
overcome some of the difficulties of
“poor receiving conditions” has been to
increase the power of the ground sta-
tions. One very interesting arrange-
ment of apparatus is that typified by
equipment used by the Eastern Airlines
and T.W.A. This apparatus was built
for these companies by Thomas L. Sie-
benthaler Manufacturing Company of
Kansas City. Heretofore, in order to
have multi-frequency operation a very
elaborate transmitter with intricate
switching arrangements coupled with
large, expensive, high dissipation tubes
operating at low frequencies has been
a necessity. For the output formerly
used, this arrangement was fairly sat-
isfactory though it was impracticable
for higher power operation.
In the new design the motif has been

70

to have a complete r-f unit for each
frequency. In this arrangement every
circuit can be adjusted for just the
right loading for each frequency.
Changing frequency is accomplished by
switching low frequency circuits with
standard relays from the operator’s
position. One important consideration
is that more than one channel can be
used simultaneously. At the present
time the transmitters are used in groups
of five or ten representing the number
of channels desired at a particular
ground station. A single power supply
capable of operating one telephonic and
two telegraphic channels without cross-
talk is provided. A single modulator
is used for all channels.

Each r-f channel has been reduced
to bare necessities without in any way
detracting from utility or dependability.
Each section uses small screen grid
tubes as the erystal oscillator and first
buffer, a larger screen grid tube such
as the 803 as the final buffer and a
pair of Eimac 450T tubes connected in
parallel as the final amplifier. A plate
voltage of 4000 is used on the final
amplifier. The transmitters are nor-

mally designed for 2% kw in the an-
tenna or 2.8 times the available plate
dissipation although the actual per-
formance is considerably better than
this. During actual tests the input
to the final amplifier was 4000 watts
and as near as could be determined
the plate efficiency was between 80 and
85 per cent. This means that of the
4000 watts input considerably better
than 8 kw is delivered to the antenna.
Such performance is a tribute to the
merits of this type of design. On tele-
graphic services the antenna power is
in the order of 4 kw.

The cost of this type of equipment
is less than trying to make a single
multi-frequency transmitter of compar-
able power. All r-f sections are iden-
tiéal in layout so that a semi-production
method of manufacture is possible.

The modulator uses a pair of 450T
tubes in class B and this unit is capable
of completely modulating any r-f sec-
tion.

To assure good regulation the power
supply is a polyphase arrangement that
is capable of a plate current of 3 amps
at 4000 volts.
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News

+ A new organization called the Inter-
national Balsa Corp., with headquar-
ters in Jersey City has been formed not
to fabricate or manufacture but rather
to serve as a medium through which
various companies who specialize in
using Kiln-dried Balsa Wood will be
able to contact parties interested in
having the products manufactured.
The Company also plans to develop
more scientific and efficient means of
working and processing balsa wood,
which is used where lightness and
strength, insulation, isolation, ete., are
important . . . New manufacturer of
dynamotors, converters, and gas elec-
tric plants is Eicor, Inc., 515 S. Laflin
St., Chicago.
dent and Chief Engineer. The new firm
will specialize in standard merchandise
with special emphasis on the engineer-
ing facilities available for special de-
signs to fit individual needs . . . Ed-
ward ‘F. MecGrady, former Assistant
Secretary of Labor, and at present Vice
President and Director of Labor Rela-
tions of RCA was elected to the Board
of Directors to fill the vacancy created
by the recent death of James R. Shef-
field. Mr. McGrady was also elected a
Director of RCA Communications, Inc.,
an RCA subsidiary . . . General Com-
munications Products Co., Los Angeles,
Cal,, manufacturers of acoustigraph
dictating machines, has taken over Gen-
eral Communications Products Inc. The
new officers are: S. A. Sollie, President;
Berard F. McNamee, Chief Engineer;
and Simon Yerkovich, Mechanical En-
gineer in charge of Design . .. H. D.
Von Jenef has been appointed Chief
Engineer of the Million Radio and Tele-
vision Laboratories, Chicago. He was
recently associated with Televiso Co.,
as Consulting Engineer . .. For further
improvement of employer and employee
relations Sparks Withington Co., Jack-
son, Mich., announce the inclusion of
hospitalization benefits in the Company’s
group program which covers life in-
surance and sickness and accident pro-
tection Cornell-Dubilier FElectric
Corp., pay dividends of 10 cents per
shave on all common stock of the Com-
pany . . .

Literature

Electrical Sheet Steel. 32-page booklet
“Armco Electrical Sheet Steel” de-
scribes various electrical sheet steel
erades and includes charts and statis-
tical tables. American Rolling Mill
Co., Middletown, Ohio.

ladio Equipment. Fall and Winter
Catalog No. 73 includes receivers, sound
systems, PA systems, television kits,
test equipment, accessories and parts
for service men and set builders. Whole-
sale Radio Service Co., Inc., 100 Sixth
Ave., New York City.
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Joseph Nader is Presi- |

lization

The entire resources, engineering skill and manufactur-

/ ing ingenuity of Cornell-Dubilier has been concentrated

on capacitors for twenty-nine years—nothing else.

This specialization is reflected in the performance and

Jong life span of C-D units. Broadcast and electronic

engineers the couniry over are “sold” on the unfailing

dependability of C-D capacitors. Avoid costly interrup-

tions by carrying a reserve of C-D units.

* Established March 1910

Mica

TRANSMITTING
CAPACITORS

TYPES 30 TO 59

This series is of improved modern design
and has won great popularity due to its
adaptability. Encased in ceramie tubes,
with cast aluminum end terminals and
can be mounted in either a vertical or
horizontal plane. Series, series-parallel or
any other combination can be obtained
by bolting terminal ends together. The
low resistance type terminal also lends
itself as a support or mounting base for
accessory equipment. Availahle in a com-
plete capacity range from 1,000 to 50,000
volts. These and other capacitors includ-
ing a complete line of Dykanol fire-proof
transmitting capacitors in ratings up to
150,000 volts described in Catalog No.
160, free to accredited engineers and
executives,

World’s Oldest and Largest Exclusive Manufacturer of Capacitors

Mica-Dykanol: Paper-Wet & Dry Electrolyties

CORNELL-DUBILIER

ELECTRIC

CORPORATION

1006 Hamilton Blvd., So. Plainfield, N. I.
Cable Address: “‘“CORDU"’
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STOP unwanted Sounds!

UNI-DIRECTIONAL UNIPLEX
REALLY SOLVES FEEDBACK
BACKGROUND NOISE AND
REVERBERATION PROBLEMS

Try this amazing new Shure uni-directional
“Uniplex”” Crystal Microphone — see how
easily it solves tough pick-up problems. It
gives you performance impossible with or-
dinary microphones — provides excellent
high quality response from 30 to 10,000
cycles at the front, yet is practically un-
affected by sound approaching from the rear.
Tilting head, in new “speed-line” design and
rich Satin Chrome finish. Equipped with new
Shure built-in Cable Connector and 25 ft.
of special noise-free Super-Shielded Cable.

.......... $29.50

"Sound Systems Sound Better with Shure Microphones”

Model 730A. List Price

£S5« SHURE BROTHERS +
S| 225 W HURON ST, CHICAGO. uSaA,
CABLE ADDRESS - SHUREMICRO

ICROPHONES ¢ ACOUSTIG DEVICES

REMLER

ATTENUATORS

Shure Patents
Pending. Licensed
under patents of
the Brush Develop-
ment Company.

=i

Standard imped-
ances of 50, 200,
250 and 500
ohms, Speclal
values to order.

BALL BEARING ROTOR SHAFT «  CLOCK SPRING PIGTAIL

Unequalled ease of operation and long life.
Attenuation variable in 27 steps of | 2/3 db. per
step up to 45 db. fading in three additional in-
creasing steps from 45 db. to infinity. A single
sliding contact in the input circuit results in con-
tact noise being attenuated within the unit in
direct proportion to the loss intro-
duced in the I<:ir<:uif, providing a
constant signal-to-noise ratio. Im-
pedance practically constant over """ N%
the entire range of the pad. DLA

type, silver contacts, $12.80. $1 0'80

REMLER COMPANY, Ltd.

19th at Bryant San Francisco

DPraise!

One engineer writes: ‘' ... in
almost daily service since i933
. . to date we have never had
a noisy or defective Remler
Attenuator’’. Another letter
states: ‘‘Compared to atten-
uators which require cleaning
every month to six weeks,
your attenuators have been
outstanding. We know of no
other attenuators that have
even closely approached the
service given by our Remlers.”

LA-5 Ladder
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Portable Radio Equipment. And spe-
cial products are illustrated and thor-
oughly described in Catalog No. 289.
Radio Engineering & Mfg. Co., 26
Journal Square, Jersey City, N. J.

Phase-Inverter Circuit. A self-balanc-
ing phase-inverter circuit is described
in Application Note No. 97. Operation
of single-ended tubes is described in
Application Note No. 98. RCA Mfg.
Co., Harrison, N. J.

Speakers. 16-page catalog lists va-
riety of sizes, types and models and
includes technical data. Jensen Radio
Mfg. Co., 6601 S. Laramie Ave., Chi-
cago, Ill.

Phototube Relays. Technical Bulletin
B gives all information on Series R2.
Application Note No. 1 thoroughly de-
scribes a liquid level control using the
style No. R2-10 phototube relay. Lux-
trol Co., 54 West 21st St.,, New York
City.

Cable Connectors. A new line of plugs
designed especially for airplanes is thor-
oughly described in Bulletin K. Cannon
Electric Development Co., Inc., 420
West Avenue 33, Los Angeles, Cal.

Ceramic Insulating Materials. Prop-
erties of ceramic listed in revised bulle-

tin.  American Lava Corp., Chatta-
nooga, Tenn.
Wires. All types of wires listed in

Catalog No. 38. Alpha Wire Corp., 50
Howard St., New York City.

Wiring System. For industrial plants
and commercial buildings. Described
and illustrated in Catalog No. 386 “Trol-
E-Duct”. Bull Dog Electric Products
Co., 7601 Jos. Campau Ave., Detroit,
Mich.

Bulletins. Receiving Antenna System
for Commercial Installations; New and
Improved Equipment for Type 333 § in.
Co-Axial Transmission Line; and R-F
Switches for Commercial Service. De-
scribed in three leaflets. Communica-
tion Products, Inc., 245 Custer Ave.,
Jersey City, N. J.

Radio Catalog. Catalog No. 1038-R
lists antennas and other miscellaneous
accessories of L. S. Brach Mfg. Corp.,
55 Dickerson St., Newark, N. J.

Microdyne. Audax Microdyne bulletin
also describes products of Audak Co.,
500 5th Ave., New York City.

Capacity and Resistance Bridge. Man-
ual of measurement furnished free with
each Aerovox bridge, but the data may
be obtained separately for 50 cents.
Aerovox Corp., 70 Washington St.,
Brooklyn.

Die Castings. “Zinc Alloy Die Cast-
ings in Industrial Equipment” is a pic-
torial review showing uses of zinc alloy
in relays, couplings, time switches, re-
corders, etc. New Jersey Zinc Co., 160
Front St., New York City.
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Home Antenna. A new 1939 addition
of vertical home antenna equipment
and other products of J. F. D. Mfg.
Co., 4111 Ft. Hamilton Parkway, Brook-
lyn, N. Y.

Characteristic Chart. Classified radio
tubes of Tung-Sol Lamp Works, Inc.,
Newark, N. J. Another technical bul-
letin lists six tubes not listed in the
above mentioned chart. Bulletin 38-1
“Heater-Cathode Leakage As A Source
of Hum” is also available.

Graphoid Surface. The why and how
is discussed in a technical series which
deals with the theory and application of
non-oily yet unctuous graphite surfaces
in Bulletin 220.4. Folder 626 covers
treatment of screw threads with col-
loidal graphite. Acheson Colloids Corp.,
Pt. Huron, Mich.

Transformers. For broadcast, aircraft,
industrial, amateur, and replacement
service. United Transformer Corp., 72
Spring St., New York City.

Hardware Service.
television, electrical and specialty ap-
paratus. Catalog No. 51.
Sales Co., 24 S. Jefferson St., Chicago,
11

Laminated Phenolic Insulation. “Di-
lecto” is a well edited 42-page catalog
which gives up-to-date information on
the various uses of phenolic. It in-
cludes properties and dielectric strength
charts which are based on NEMA
Standards. Continental-Diamond Fibre
Co., Newark, Del.

MICARIOIHIM

WIRE WOUND RESISTORS

TYPE U—Accuracy 19,
2 WATT

Non-Inductive —
terminal mounted

Ideal units for resistors for
external meter work. Con-
structed entirely of Bakelite
with winding form turned
from Bakelite rod and a
highly polished Bakelite tube
forced over winding form.

Available with various types
of lug terminals. Resistance
range 50 to 250.000 Ohms:
Size: 53" x 14",

Complete details and prices
on request.

PRECISION RESISTOR CO.
332 Badger Ave.

NEWARK NEW JERSEY

For radio, sound, |

Federal |

e, e s

e | edd ECE

o B2

(LIST PRICE)

Study this performance chart

“Air Cell” level power gives
better reception, more hours
for less money.
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This special new “Eveready” “'Air Cell” “A” battery has been made-
to-order for the last word in battery receivers, the amazing new 1.4

volts.

Like all other “Eveready” “Air Cell” batteries, this ideal source
of “A” power does away with recharging, and because of the ex-
clusive “"Air Cell” level-power characteristics safeguards both the
set and the quality of reception throughout its service life. An “Air
Cell” battery cannot burn out tubes and will not cause fading
within the guaranteed hours of service.

“Air Cell” economy is easy to figure when you consider this new
battery, at only $2.45 list price, is guaranteed to deliver 1500 hours
of service at .02 amp drain, with proportionately long life at higher

rates of drain.

SAVE MONEY, INSURE RESULTS WITH

“A” BATTERIES

NATIONAL CARBON COMPANY, INC.

General Offices: New York, N. Y.

*  Branches: Chicago, San Francisco

Unit of Union Carbide I8 and Carbon Corporation

The words "‘Eveready”

and "Air Cell”

are trade-marks of National Carbon Company, Inc.

000~ 1200 1400 1500

“EVEREADY” “AIR CELL”
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the Superior

PLASTIC

O select the one right

plastic for any given pur-
pose is to make a decision
of utmost importance. To
find an unfailing source of
supply, and make it an inte-
gral unit of your production
facilities, is to solve a major
problem!

INSUROK and Richardson,
inseparable, are your posi-
tive assurance of the right
plastic and awholly depend-
able supplier.. . a rare com-
bination that cannot fail to
work to your profitable ad-
vantage. The detailed story
is of interest. Write for it.

RICHARDSON COMPANY

ke

L
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St., Chicago, for those interested in
motor problems and new developments
in the industry. A. H. Falk of Bell Tele-
phone Laboratories has an article on
soft solders in Dutch Boy Quarterly
which is devoted to practical and tech-
nical discussion of paint materials, lead,
and related products. National Lead
Co., Room 2020, 111 Broadway, New
York City. Pick-ups is a periodical de-
voted to developments in sound trans-
mission and contains an article on a
new co-axial antenna. Western Electric
Co., 195 Broadway, New York City.
Du Mont Oscillographer describes the
cathode ray tube, polarograph devel-
oped by Messrs. Muller, Garman, Dorz,
and Petras, of New York University.
Published by Allen B. Du Mont Lab-
oratories, Passaic, N. J. Aerovox ERe-
search Worker continues its series on
practical methods of testing condensers.
Aerovox Corp., 70 Washington St
Brooklyn, N. Y. Automatic Electric
Review describes the largest Strowger
network in North Carolina serving 33,-
000 suhscribers.

New Products

Condensers

A SERIES OF transmitting capacitors
known as TQ are announced by Cor-
nell-Dubilier Electric Corp., Plainfield,
N. J. They are available in ratings
from 1 uf 600 volt to 2 uf 2000 volt d.c.
These are hermetically sealed in round
drawn aluminum containers and are
impregnated and filled with Dykanol.

Auto filter units constructed to with-
stand excessive temperatures and vi-
bration are also announced. Catalog
No. 161 describes the entire series.

Acoustic Compensator

NOW AVAILABLE FOR lower priced micro-
phones are models RSHK and RBSK of
Amperite Co., 561 Broadway, New
York. The unit is a mechanical shut-
ter that gradually closes the back of
the microphone. An air cushion is
formed behind the ribbon which changes
its operations from velocity to pressure.
The unit will make a microphone im-
mediately adjustable to close or dis-
tance pickup.

A big help
in any
electrical
control
problem

Write for new
catalog —
it's free!

STRUTHERS
DUNN, INC.

148 N. Juniper St.
Philadelphia, Pa.

SENSITIVE ELECTRONIC
AC VOLTMETER

MODEL 100

10 to 100,000 cycles

Range .001 to 100 volts r.m.s.
Logarithmic voltage scale

A-C operation, 115 volts 60 cycles
Accurate and stable calibration
New principle of operation '

Write for Bulletin 2G for complete data.

Ballantine Laboratories, Inc.
BOONTON NEW JERSEY
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Gas-Filled Condensers

WITH THE INTRODUCTION of a gas-filled

;‘40011(11;3(1)1;’el-i\I Lapp Insulator Co.., Inc.,. A. C. - OPERATED

. Y., enters a new field of
manufacturing endeavor. The con-
denser consists of a gas-filled metal NOISE METER
chamber in which sturdy metal plates,
securely held and close spaced, utilize
the high dielectric qualities of nitrogen
under pressure. All gasket seals are
self-sealing, while a single ceramic bowl N BATTERIES TO REPLACE
the full diameter of the tank supports FIELD CALIBRATION CHECK REQUIRED
and insulates the rotor resulting in
very little loss and with no change in
capacitance with change in tempera-

TYPE RA-245 SOUND LEVEL METER
(MEETS A.S.A. STANDARDS)

Calibrated from Bell Tel. Labs. standards. Stability insured by
ACCURACY: moving coil microphone and feedback amplifier.

Feedback amplifier eliminates necessity for field calibratian
CONVENIENCE: check. No batteries to replace.

Design based on years of consulting experience in acous-
PRACTICABILITY- tic, noise and vibration control.

——

Electrical Research Products Jnc

SUBSIDIARY OF

195 BROADWAY, NEW YORK
Write for detailed builetin.

ture. All metal parts are non-magnetic
being of aluminum or bronze.

The unit is practically failure proof,
is compact, and will provide maximum
capacity for given external dimensions.
A range of 54 units is available viz.:
7.5 kv, 40 amps; 10 kv, 60 amps; and
15 kv, 100 amps (voltage rating carrier
RMS based on continuous operation
1000 ke, 100% modulation). Fixed, ad-
justable, and variable types are avail-
able. Bulletin No. 153 is available.

THORDARSON BUILDS
TRANSFORMERS
TO MEET ALL
REQUIREMENTS

Since 1895 engineers have recognized
Thordarson’s ability to build trans-
formers to meet exacting requirements
and special applications. They have
used standard Thordarson transform
ers and found them highly satisfac
tory. Therefore, it is only natural for
them to turn to Thordarson when they
need transformers for special work
— whether these jobs demand mid
gets or mammoths. Send specifications
now for quotations on yourtransformer

Illustrated above is a 20 KV A, single phase, air needs—whether standard or special
. cooled transformer built for the laboratory
of a large industrial concern. Primary—
i 220/230/240 volts, 60 cycles, and a second
: ary winding with 22 taps. From 2 to 14 volts in
. 2 volt steps at 200 amperes, and from 70 to
= 280 volts in 15 volt steps each at 20 KVA
Below at right is a tiny, compact audio trans-

Unidirectional Microphone

MopeL D91 oF American Microphone
Co., Inc., 1915 S. Western Ave., Los
Angeles, Cal.,, embraces unidirectional
pick-up with a good response and high
output, ruggedness, immunity to weath-
er conditions, and circuit adaptability.
A technical bulletin is available.

s

'l

Battery Charger

S

B-I. RECTIFIER TYPE portable railroad 'W,: former with an exceptionally flat frequency i m%
battery charger is a recent development gfi = ig"zzu‘i‘;‘;:;t‘)es‘gned for light portable ?
of B-L Electric Mfg. Co., St. Louis, g§ ' :
Mo., for either lead-acid or nickel-iron o THORDARSON

batteries. Its charging rate is 200 amps g%ﬁ ELECTRIC MANUFACTURING CO.

for a 40 volt, and 100 amps for an 80 %E 500 W. Huron St. Chicageo, Iil.

volt battery. It has automatic charge | i @%MQN\;‘&? e

rate control and utilizes the B-L forced- géﬁg?x e 3\%%" %j .3~ g;ﬁg @

draft cooled dry metallic rectifiers. e E*‘}ﬁﬁ}wf«? - s A0
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ALLIED

RECORDING EQUIPMENT
PERMANENT AND
PORTABLE RECORDERS

—a——

Designed especially for radio sta-
tions and commercial
studios. Engineered and manu-
factured with laboratory precision
by men who understand recording
problems.

Models available for colleges
and schools, commercial, musical
and industrial use.

recording

-
"CLEEN CUT"
RECORDING BLANKS

Meet the CRITICAL requirements
of professional recording.

A GOOD BLANK
IS THE FOUNDATION
OF GOOD RECORDING

PROMPT DELIVERIES

Our newly enlarged manufacturing
facilities permit us to fill and ship
all blank orders the same day of re-
ceipt of order.

A trial will prove their superiority

CUTTING STYLII
Sapphire—Stellite—Steel

ALSO QUALITY REPRODUCING
NEEDLES AVAILABLE IN LARGE
OR SMALL QUANTITIES.

Write for 8 page bulletin  de-
scribing Allied Recording Equipment

ALLIED RECORDING
PRODUCTS COMPANY

126 West 46th St., New York City
Cable Address: ALLRECORD .
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New Tubes

RCA MrG. Co., Harrison, N. J. A
transmitting beam power amplifier
designated as No. 813. Technical bul-
letin available. Also the following:—
6SF5 high-mu triode, 6SJ7 triple-grid

detector amplifier, 6SK7 triple-grid
super-control amplifier and 6SQ7 du-
plex-diode high-mu triode.

RCA Mrc. Co., also recently an-
nounced six new octal-glass tube types
as follows: 1A5G power amplifier pent-
ode; 1A7-G pentagrid converter; 1C7-G
power amplifier pentode; 1H5-G diode
high-mu triode; 1N5-G r-f amplifier
pentode; and 6W7-G triple-grid detec-
tor amplifier. The first five of these
tubes are intended for use in low-drain,
battery-operated receivers. The fila-
ments of these tubes are designed so
that they will operate satisfactorily
when connected directly across a 1.5-
volt dry battery.

NaTioNAL UNION Rapio Corp., New-
ark, N. J. Nine inch Videotron tele-
vision picture tube. Type 2109.

RAYTHEON ProbpucTioN Co., Newton,
Mass. Argon filled thyratron. Type
2A4G.

Multicoupler Antenna

A NEW ALL-WAVE system for apartment
houses, schools, hospitals, ete., which
can serve about 20 radios simultane-
ously is announced by General Electric
Co., Bridgeport, Conn. Other antennas
may be used on the same building with-
out any interference. It is easy to
install and is inexpensive.

Portable Amplifier

Two NEW PORTABLE systems are avail-
able from the Transformer Corp. of
America, 69 Wooster St., New York
City. They are rated at 30 watts output
and one model has a dual channel re-
mote control box with additional eable.

|

i

\\\“\ [+]
| \m\‘}!.
i s

RECTIFIER
MANUAL

JUST . OFF THE PRESS!

An up-to-the-minute pamphlet on dry
metallic rectifiers that may give you
some new ideas for that new design
you're considering.

Answers your questions on rectifier con-
struction, application, and performance.
Gives information on circuits, filters,
output capacities and other useful data.
You will want to keep it for future
reference, too.

Write for your free copy today on your
company letterhead. No obligation, of
course.

The B-L Electric Mfg. Co.
St. Louis, Mo.
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Have You Asked Yourself
WHO READS ELECTRONICS?

AT THE RIGHT IS A TYPICAL
EXAMPLE OF THE ROUT-
ING OF ONE COPY OF THIS
DEEP-PENETRATION MAGA.-
ZINE .. .........

Could your sales department cover
the Electronics Consultant

Sales Manager

Chief Engineer

General Manager

Purchasing Dept.
of this as well as hundreds of other
firms every month at a cost of a ¢ or
2¢ per man, to drive home your sales
message?

ELECTRONICS Can
Do It For You

We have proved that the more than
13,000 subscribed-to issues of
ELECTRONICS are passed on 1o a to-
tal of approximately 50,000 readers.

ELECTRONICS OPENS NEW MARKETS FOR ... Acoustic ma-
terials — alloys — batteries — cabinet materials — electrical
controls — escutcheons — fasteners, bolts, nuts, washers, rivets

— fuses — generators — insulation — magnetic material —
measuring instruments — metals — meters — motors — pack-
ing cases and material — plastics — radio components —
recording equipment — relays — switches — testing appa-
ratus — transformers — tubes — varnishes and waxes —

wire etc, etc.

Add ELECTRONICS to Your Sales Organization
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CARRIER DYNAMIC MODEL 702-D

The unequalled performance of the
CARRIER Dynamic Model 702-D is due
to a new type of acoustical equalization,
never before incorporated in microphone
design, which makes possible a frequency
range extending well beyond that of the
other types and free from sharp reso-
nant peaks.

When used for close talking or dis-
tant pickup the 702-D retains its distinct,
natural, quality through the use of the
"Acoustic Equalizer”. The ideal
microphone for wide range broadcast-
ing, recording, or public address.

new

Response =2 db. 30 to 10,000 cycles.
Output level —60 db.

Available at 30 ohms impedence, $60 List
200 or 500 ohms, $68.50 List

Send for catalog 10-A describing the
complete CARRIER line. List of users
available upon request.

CARRIER MICROPHONE G©O.
439 So. La Brea Ave.,
Inglewood, Calif.

(Suburb of Los Angeles)

9 South Clinton St. 15 East 26th St.
Chicago, lli New York, New York

Audio Frequency Relay

A SENSITIVE instrument utilizing tele-
phonically applied sound to control sec-
ondary circuits through other relays is
manufactured by Sigma Instruments
Inc., Belmont, Mass. Types AF-1 and
AF-2 are useful as pick-up devices for
remotely controlled circuits. By coup-
ling them to any telephone line or
speech channel they permit the voice or
other sound, at a good distance, to initi-
ate switching operations and are adap-
table by wmicrophone connection, to
service in alarm systems, door openers,
counters, etc. Sensitivity ranges are
the same for both types. Field resist-
ance is 700 ohms. Impedance at 1000
cycles is about 10,000 ohms, while the
power required to actuate either relay
is a capacitance as low as 0.02 pf which
will provide sufficient coupling for good
operation from a speech circuit, or, it
may be operated from a phototube
circuit without an amplifier.

Antenna Ammeter

A REMOTE INDICATING antenna current
meter using a current transformer, a
vacuum tube rectifier, and a d-¢ indi-
cating instrument has been developed
by Victor J. Andrew, 6429 S. Lavergne
Ave., Chicago, Ill. It eliminates diffi-
culties due to lightning damage to ther-
mocouple meters. A type 1-V tube acts
as rectifier. Models are available to
measure currents up to 75 amps at
6,000 volts.

Spun Glass

A NEW ADVANCE in battery construction
involves the use of patented spun glass
retainer mats that hold the active ma-
terial secuvely in the plates and provide
extra insulation against short circuit-
ing. Because of this feature manufac-
turers of batteries offer a 2% year guar-
antee and adjustment policy. Our at-
tention has been called to three such
constructed batteries: Vesta, ‘“Royal”
of Vesta Consolidated, Inc., Chicago,
Ill.; The New National “110” of Na-
tional Battery Co., St. Paul, Minn.;
and “Glass-Klad” of Gould Storage
Battery Corp., Depew, N. Y.

Spot Welder

Ei1sLEr ENGINEERING Co., 740 S. 13th
St., Newark, N. J., announce the novel
features of their new welding unit is
that both the upper and lower horns
can be lengthened or shortened to the
desired type and size of work. The spot
welders are made with different styles
of welding tips and in this unit the
water goes through the entire arm.
Can be purchased for foot, air or motor
operation and comes in three different
sizes.

Resistor Tester

FOR TESTING resistor tubes and line-cord
resistors, Model 160 introduced by Clar-
ostat Mfg. Co., 285 North 6th St.,
Brooklyn, N. Y. The panel carries a
meter or indicator, a prong-selector
switch, an octal socket and a UX socket.
An a-c outlet receptacle is included for
plugging in a resistor line cord as well
as a pin jack for testing different cord
leads. Physical dimensions are 53X
5% x 2 in. high.

Dummy Antenna

“yacuuM TYPE” RESISTOR has been de-
veloped by Ohmite Mfg. Co., 4835 Flour-
ney St., Chicago, IIl,, to provide a sim-
ple, accurate and convenient means of
checking, (stage by stage, if desired),
the output and efficiency of h-f radio
transmitters used in amateur, aviation
communications, police and broadcast
services.

MODEL SRk
[

ST

Model D-100 is built like a vacuum
tube with a glass bulb, and is rated at
100 watts with a resistance of 73 ohms.
Units may be combined in series. Paral-
lel, and series-parallel groups for in-
creased power capacity. The output
of the transmitter is determined by
Ohm’s law.

Inductors

A ROTATING coupling coil at the electri-
cal center of the “Hi-Q” inductor en-
ables exact adjustment of coupling in
interstage or output circuits. All sizes
will couple into transmission lines of 75
ohms impedance, and this value in-
creases with the h-f inductors so that
the 10 and 20 meter types will couple
into any impedance up to 600 ohms.
The inductors are wire wound on ce-
ramic forms, effectively resist temper-
ature, atmospheric and mechanical con-
dition. E. F. Johnson Co., Waseca,
Minn.
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Noise Generator

A RADIO-INTERFERENCE kit announced
by RCA Victor enables radio dealers
and service engineers to demonstrate
the effectiveness of noise eliminators
and antenna installations. It consists
of a generator, a vibrator, a dummy
antenna, and a receiver coupling trans-
former.

Transmitter Kit

MopEL 20-P 1s a complete phone and
C. W. Transmitter designed by Stand-
ard Transformer Corp., 1500 N. Hal-
sted St., Chicago, Ill. It is portable,
includes power supply, is crystal con-
trolled, and will operate on any fre-
quency from 1.6 to 60 Me. Frequency
change is accomplished by two plug-in
coils while meter switching is incorpo-
rated for important circuits or oscilla-

tor keying. Descriptive material is SMALL—BUT IMPORTANT!

available. If tube performance had little deperdence on the
scavenging action of Getters we cculd hedge on the
quality of Barex. However, the opposite is true. They
are small, but mighty important

And because we make just this ome product, Barex
Embedded Getters have had the advantages of con

Rectox Rectiﬁers tinued improvement and almos: werdect laboratory
control of manufacture ., , , Bet er Getters!
DESIGNED TO COUNTERACT galvanic ac- Paaihay, TN FoEeS G e [shunes| [l cum

tion and electrolysis on underground
pipes by maintaining a small direct & "
current from ground to structure. Effi-

ciency is at mfximum value over a wide KING LABDRATQH'ES, INC.
range of loads, being slightly lower at SYRACUSE, N. Y.

25% load than it is at 1009% load. i
Ratings range from 3 to 50 volts, 1 to

125 amps d-c¢ output. Descriptive Data
27-450 is available from Westinghouse

E. & M. Co., East Pittsburgh, Pa. UNIDIBECTIONAL DYNAMIC

D9T

BACK No Pickup
FRONT Full Coverage

ca VOLUME INCREASED

Lever Action Switch

CENTRALAB, Milwaukee, Wis., announce

P 4 .
low-capacity  lever-action selector i s by Reduc|ng Feedback
switches for broadeasting, receiving, . . ,
amateur radio, public address, and in- i\ : DST. List $37.50, High Imp., 25" Cable.

Vsl 8 DS, List $35.00. Low Imp.. 25’ Cable.
Tl Write for Catalogue 29
Manufacturers Full Line Dynamic, Crystal,

dustrial signaling fields. The switches

D3 DYNAMIC
and Carbon Microphones and Stands. List $90.00
AMERICAN MICRCPHONE CO., INC.
1915 So. Western Ave. Los Angeles, Calif.

Heavy Duty, Hi-Power Genemotors

For Hi-Gain Amplifiers, Ultra
Short Wave Two-Way Police
Radics, Aircraft Radios, etc.
Six years of successful perform-
ance, :

There is a Carter Genemotor

for every requirem=nt.
i 5. | = P SMALL SIZE—NO HASH
S00 Volt, 200 MA. il : LIGHT . WEIGHT - RELIABLE

that is also furnished by the manu- (Motor Only. 7*'x4"'x 27/’ ‘—~Weight 10 Ibs.) Merite lar Complete Irfarmation
facturer. Bulletin No. 628 describing

the toggle switch and Bulletin 694 c A R T E R M o T 0 R c 0 .
describing mounting plates are avail- 1608 MILWAUKEE AVE. CH CAGO. ILL.

able.

are available singly or they can be
ganged by means of a mounting plate
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RELIABILITY IN INSTRUMENTS

—for the design laboratory
—for production testing

TYPE CR-4
Beat Frequency Audio
Oscillator

The CR-4 is in wide use by
leading industrial plants and
universities. It fills the need
for accurate, dependable audio
oscillator at a low price. Hand
calibrated from 10-20,000 cps.
Accuracy within 2. Reed ad-
justment. Low and high im-
pedance outputs. Minimum
drift—output flat—wave form
excellent.

® LIGHTWEIGHT
@® PORTABLE
@® AC OPERATED

Write for literature on U.S.E.
Instruments

UNITED SOUND ENGINEERING COMPANY

Manufacturers of Electronic Equipment Under
A.T.&T. and Western Electric Patents

2235 University Ave. St. Paul, Minnesota

“WELL-BUILT"

It is well known that
mica naturally is
springg. DUMONT
takes advantage of this
(patent pending). Note
the shape of the clamp
and the mica which
causes equal pressure
under all temperature.
Microphonic noises are
eliminated; Silver is
embedded into the
pores of the mica and
results in extreme sta-
bility, eliminating the
drift in mica condensers.

They are vacuum im-
pregnated. Thoroughly
sealed and moisture
proof, low loss ceramic
seal insures low power
factor, full range of ca-
pacities 1% and better.
Sealed in a low loss
ceramic housing.

DUMONT ELECTRIC CO. Inc.

514-516 BROADWAY NEW YORK, N. Y.
LARGEST MAKERS OF SILVER MICA-CONDENSERS
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Crystai Microphones

MopeLs MU-2 aNnp MU-4 of Asiatic
Microphone Lab., Ine., Youngstown, O.,
are wide range, multi-unit, pressure op-
erated devices having an output level of
-6 db. Acoustic over-loading is en-
tirely eliminated while noises from me-
chanical vibrations are minimized
through the use of special floating in-
terior suspension. MU-2 is constructed
with two double diaphragm, yoke
driven crystal units using four dia-
phragms. The MU-4 assembly employs
four units using eight diaphragms.
Both are furnished with 25 ft. single
wire shielded cable and three prong
socket connector.

Isolation Transformers

To REDUCE electrical line radio inter-
ference, Thordarson Electric Mfg. Co.,
Chicago, announce a new line of trans-
formers with plug-in connections, and
an electrostatic shield between primary
and secondary. They keep line noises
and r-f out of the power lines to reduce
interference created by electrical thera-
peutic machines in medicine and sur-
gery; beauty and barber shop equip-
ment, mixers, refrigerators, vacuum
cleaners, etc.

Thordarson also announce a new 60
watt public address system for larger
installations.

Intercommu-Paging System

Operadio Mfg. Co., St. Charles, Il
combine paging and intercommunica-
tion in one system in their new Model
190 which operates on one set of wires.
By means of a selector switch the mas-
ter station may page ten outlying sta-
tions simultaneously. Outlying sta-
tions cannot call or converse with each
other.

Battery

A pINT SizEp “Eveready” “Air Cell”
battery measuring 8 ins. high and
weighing 2 pounds with the ability to
power one of the new 1.4 volt radio
sets for 1,500 hours describes a new
product of National Carbon Co., 30
East 42nd St., New York City. It givesa
level volume of power and does not re-
quire recharging. All Eveready B bat-
teries are now ‘“Layer-Bilt”.

Filing Gadgets

FOR KEEPING TRACK of inumerable small
parts is this system of unit bins of
Noggle Products Co., Ann Arbor, Mich.
The bin housing may be screwed to a
wall or to a panel which may be fash-
ioned into a portable kit thereby saving
time and energy.
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NOW
GET |

ALL of the TONE

The WOOF
of the Sousa

The TWEET
of the Piccolo

With NO Distor-

tion or Resonance

LESS FEEDBACK ai
ON DISTANT PICKUP %

A low cost, high fdelity, velocity
microphone.

R Sl 28

Features higher output and wide

tonal range.

Has tilting, locking cradle, cush-
ioned swivel and plug cable connec-
tion.

A Strikingly Beautiful Microphone

Model R—rising curve— $

Model RV—flat curve— List
25 ft.
cable

SOUTH BEND MICROPHONE CO.

1720 Mishawaka Ave., South Bend, Ind.

120 WEST 20th STREET
NEW YORK, N. Y,

THE MOST MODERN

BOMBARDING EQUIPMENT
2 M‘MW' ': . Fe

Straight
line power
output
control

Balanced
low loss
circuits

Simplicity of
operation

‘-
o -
_r Safety,
q Rugged
construction
and
many other
New and
Exclusive
features

Units from 1% to 30 Kva
Mica Condensers, Heater Coils, Watercooled Litz

Cables and other replacement parts for your pres-
ent bombarding eguipment.

Reactor

A CONTINUOUSLY variable polyphase re-
actor manufactured by Raytheon Mfg.
Co., Waltham, Mass. develops a drop
of 300 volts at 50 amps per coil and is
useful when it is necessary to have
smooth control of a-¢c power. Mechanical
resonance and the use of biasing springs
reduces vibration.

Units are also available for varying
the anode potential when exhausting
large rectifier tubes having outputs up
to 300 amps. The devices are custom
built to give voltage and power require-
ments. Bulletins are available.

Air-Cooled Resistor

UTILIZING an old principle of increas-
ing heat radiation with fins, Precision
Resistor Co., 332 Badger Ave., Newark,
N. J., announces their new air cooled
Microhm wire wound power resistor.
This resistor will be made in standard
size units 2” long by 13” OD, and can
be furnished in values up to 50,000
ohms with a 50 watt rating. At full

rating, it will run at approximately
375° F. Spool ends tapped and
threaded for 6/32 screw to provide for
various mounting requirements, and
connections. Can be banked for higher
wattage ratings, or units can be as-
sembled for tapped resistances. Re-
sistance accuracy standard at 3%.
Compact, light in weight.

Vitreous Enameled Resistors

THE NEW Aerovox Pyrohm Jr. wire-
wound vitreous-enameled resistors are
of low temperature coefficient of re-
sistivity and are wound on refractory
tubing. The assembly includes terminal
connections, is coated with powdered
glassy enamel tightly fused to the wire,
terminal connections and tubing. Con-
nections can be made either to the
soldering lugs or to 2 in. bare pigtails.
Units come in 10 and 20 watt sizes, and
in wide range of resistance values.

The same refinements are found in
the new Slideohm adjustable resistors
available in 25, 50, 75, 100 and 200 watt
ratings. One slider band is supplied
with each unit.
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PLUGS —SOCKETS

TERMINAL PANELS, ETC.
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HUMDREDS OF STANDARD ITEMS
OR SPECIALS TO YOUR BLUE-

PRINTS.
WRITE FOR BULLETINS.

HOWARD B. JONES
2300 Wabansia Avenue
CHICAGO ILL.
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- TELEVISION 700 .

-+-CANNON Jdevel/ops
CO~AXIAL CONN_ECTOR .

CANNON Multiple Con
nector of 34 Poles, with
4 Center Poles Shielded
Concentrically thru Plug,

XTENDING its highly specialized service to the field of television, the Cannon

Company has developed a multiple Cable Connector with Co-axial Contacts,
making possible any combination of contacts with shielded circuits for high fre-
quency current. The Co-axial poles are completely shielded thru the plug—marking
the first time that such application has been accomplished successfully in a multiple
Connector. The Connector here shown is of the type developed for General Electric
and R C A. The Cannon line—now more than 1,000 fittings—comprises the greatest
variety of Connectors offered by any manufacturer in the world. CANNON Plugs
are pre-eminent for Scund service and allied applications, in Aeronautics, Geo-
physical Research, Ship-Control and Laboratory Paneis.

When requesting Cotolog, please
specify your particular requirements.

CANNON ELECTRIC DEVELOPMENT CO./#
* 420 West Avenue 33, Los Angeles, California
K FASTERN SALES OFFICE . 220 Fifth Ave.NewYork N.Y.

* Another first
for Obmite!
Gives you perfect
s W(@ protection against

‘ bumidity, salt air
P. and other severe
atmospheric con-

ditions — insures
sustained ac-

curacy, noise-
free perform

. ance, trouble-
free life in the
most exacting ap-
plications.,

* These new precision units are pie-wound
and enclosed in strong glass tubes with the
terminals emerging through vacuum-tight glass
seals. Ideal for laboratory and test equipment
as well as all other applications, particularly
in industrial, coastal, marine and tropical loca-
tions. Non-inductive winding. Resistance 0.1
ohm to 2 megohms. 1 watt rating—19, accu-
rate (or closer tolerances when required.)
Provided with soldering lugs and wire termi-
nals or with tube base. New hermetically glass
sealed attenuation pads with tube base for
plug-in mounting, also available. Write today
for complete information.

OHMITE MANUFACTURING COMPANY

4825 Flournoy Street Chicago, Ill., U.S.A.

& bt with OHMITE

IIEIIS'FI.'I'S « RESISTORS ~ TAP SWITCHES

Advanced

Disc Recording

(Continued from page 36)

available, i.e., that of reducinz sur-
face noise to the point where the
widest frequency and volume range
become possible. Control of surface
noise—given high quality electrical
equipment—resolves itself into a
systematic quality control scheme
for stylii and discs.

Certain old timers in the record-
ing field have found useful the meth-
od of control shown in Fig. 5.

Here the cutter is used to gener-
ate a voltage while cutting a blank
groove. If the cut is smocth, the
voltage generated will be very small.
The rougher the cut, the greater the
vibration of the cutter armature, and
hence the greater the voltage pro-
duced and the volume indicator read-
ing. In other words, we have a
method of measuring smoothness and
quietness of cut. This is an invalu-
able way of checking the edge of
styvlii. Even the best of lapidaries
does not turn out sapphires of com-
pletely uniform quality and so the
defectives can be sorted out quickly
and accurately.

Use of Method in Acceptance
Tests of Blanks

Lately the method has been used
to check and compare blanks. Some
makes vary greatly in quality from
week to week, and a measurement
on a sample or two will tell imme-
diately whether or not to accept the
shipment without risking a program
in testing. Certain disc makers
have their process under such com-
plete control that testing is unne-
cessary; but testing stylii will prob-
ably always be necessary since they
are hand made.

In writing this series of three ar-
ticles the writer necessarily has
had to hit the high spots. If any-
thing has been left out, it has been
due to space limitations—the entire
disc field is too large to be covered
in less than several bcoks. Disc rec-
ording today still has its “mysteries”
and “secrets” as had the medieval
trades, and only when a really good
book is published, will these become
known to any but the most expert.
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NEW ORLEANS
PITTSBURGH
BOSTON

PUSH-BUTTON
TUNING TROUBLES

Now Overcome!

WITH LATEST
ALADDIN

These perfected Antenna and Oscillator
Permeability-Tuned Polyiron Inductors are
specifically designed to provide reception
of MORE stations where they-are crowded
in small areas in any portion of the
broadcast band. Note how buands OVER-
LAP on chart. Check this against YOUR
requirements. It mav solve your problems
a'nd eliminate a multiplicity of specifica-
‘ione th meet the demands of various
locrtinne,

asein Peamssninaty Tonen Puse-Burron Corcs

This Diagram Shows All!

i
-+

2551810 1 ¢

SEND FOR COMPLETE DETAILS!

These Aladdin Polyiron Inductors are specially
good for Pittsburgh, New Orleans, Bostun and
other troublesome locations. inexpensive in design,
they are envineered to meet today’'s low cost mar-
ket requirements. Single adjustment. No variable
capacities. Easily adaptable to any of the standard
approved nr<h.hutton switches. Write for project
data, NNBI855.

ALADDIN RADIO INDUSTRIES, INC.
4661 W. Super.or St. Chicago, Ill.

Licensee of Johnson Laboratories, Inc,

These devices manufactured under one or more
of the following U. 8. Letters Patent:

1,887,380 1,997,453
1,940,228 2,220,500 2.
1.978,568 2,005,203 2,051,012 2
1,978,504 2,018,626 2,059,393 2, . . N
. 00 2,028,534 2,082,587 2,106,226 2,131,976
1.9 /4 2, 580 2,082,589 2,106,229
1,982,690 2,035,439 2.082,590 2,106,253
Other Patents Pending.

| Aladdin

-
[LISTRIRS.

Tubes, Inc.

(Continued from puge 15)

factors. The recent trend of the in-
dustry to advertise watthours per dol-
lar is therefore to be encouraged on
all sides.

Roundtable Item No. 4

Deliberalizing the replacement
policy

The tube manufacturers offer di-
rectly or indirectly to replace free
of charge any tube within six months
of date of purchase if it fails to
operate satisfactorily, providing that
the filament or heater is not burned
out and that the envelope of the tube
is not broken. Although this offer is
made only to dealers and servicemen
it is often passed on by them di-
rectly to the final customer. It re-
quires very little imagination to pic-
ture the abuses to which such a re-
placement policy may be (and often
are) subjected.

The theory is that any good tube
which is not abused should last six
months, and then some. If a failure
occurs within that time, without
abuse, the customer is entitled to
some redress. All this is admitted.
But the question still remains: what
constitutes tube failure? The re-
placement policy provides no means
of establishing abuse, if it exists
and it is detectable (as often it is
not). The net result is that anyone
who returns a tube with a good fila-
ment or heater and a whole envelope,
has a very good chance of getting a
new tube for it, free of charge.

Most dealers are on guard against
skullduggery in replacing tubes. Some
concerns require that the original
salesslip be shown to establish the
date of purchase. They test the tube
in the counter tester, and they may
even question the customer about the
manner in which the tube was used.
But in the long run if the customer
insists he gets a new tube, The al-
legedly defective tube is then passed
on, willy nilly, to the manufacturer
who forks over a replacement.

All dealers are not as circumspect
as this. It has been known to happen
that a dealer, selling a customer a
set of new tubes, returns the old
ones part and parcel to the manufac-
turer for replacement. This is a
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New DUMONT

ELECTRUNIS SWITCH

SQUARE WAVE GENERATOR

Allows Simultaneous
Comparison of Two
Phenomena on One Osciflograph

The Type 185 Electronic Switch incor-
porates many features not found in
previous instruments. The switching
rate is approximately & to 2000 times
per second which range permits ob-
servation of either extremely low or
high frequencies. The switching im-
pulses or "tails" have been reduced to
a point where they are no longer ob-
jectionable. In this new device the
patterns may be displaced at will to
facilitate close observation of each
pattern. In addition to its value as an
electronic switch this instrument may
be used as a square-wave generator
between frequencies of 60 and 400
cycles per second.

AWAY

This photograph il-
lustrates a com-
parison of two
harmonically relat-
ed signals on one
oscillograph ob -
tained by using
the New Du Mont Type 185 Electronic
Switch. The patterns have been dis-
placed in order to allow individual
observation.

JVV\

The independence
and freedom from
interaction of the
two channels of
the Type 185 Elec-
tronic Switch is
shown in the pho-
tograph at the right. This photograph
illustrates the ability of the unit to
handle a sawtooth and a sinusoid at
the same time and to make them ap-
pear as one on the screen of the
cathode ray oscillograph.

Write for Bulletin D12

ALLEN B. DU MONT LABORATORIES, Inc.

Passaic, New Jersey
Cable Address—Wespexlin—New York
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CLAROSTAI

YOUR RESISTANCE PROBLEM

/ gl
W W L

@® CLAROSTAT—"The House of Resistors”
—manufactures a really complete line of
resistors, controls and resistance devices,
both standard and to order. This insures
your getting that unit best fitted for your
particular job.

CONTROLS

® Wire-wound and Composition - Element
Types. Latter in Midget establishes new
standard of performance. Dual and triple
units; T-pads, L-pads, faders; hum bal-
ancers; cattenuators, etc., etc.

FIXED RESISTORS

o Metalclad voltage dividers (including
bakelite-molded type); flexible wire-
wound resistors; voltage-dropping and
voltage-requlating ballasts; tube-tube re-
sistors; voltage-dropping power cords,
etc.

POWER RESISTORS

® A brand new kind of wire-wound power
resistor. Special inorgamic cement coat-
ing. Double the overload capacity,
double the protective coating, double the
life—at no extra cost.

PRECISION RESISTORS

o All types of wire-wound resistors to
closest tolerances. New line of ceramic-
spool precision resistors for critical lab-
oratory and instrument uses.

Get Your | %ﬂt
COPY ¥
ﬂi‘l‘l‘jl
Loose - leaf engineer- Loy !
ing data book on re- I a ]

quest. Meanwhile, [ |
submit that problem
for engineering aid,
samples, quotations.
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good way of making a profit equal”
to one hundred per cent of the selling
price, provided that you can get away
with it. The manufacturers have pro-
tected themselves by using crypto-
graphical marks on the bases of the
tubes to show the date of manufac-
ture, but this can guard only against
free replacement of tubes which have
been in sets for periods well over the
six-month’s limit.

The fact is that every manufac-
turer gets thousands of tubes for re-
placement, and replaces them only to
find that the returned tubes have no
observable defect. To destroy these
tubes, if they are in new condition,
is obviously a waste of every commod-
ity which goes into the making and
marketing of the tube. So, when it
can be established by tests (which
incidentally are universally more ex-
haustive than the tests on new mer-
chandise) that the returned tubes are
in fact new and perfect tubes, back
they go into stock in nice new car-
tons. This practice is technically
sound but it packs a load of dynamite
as a merchandising policy. The man-
ufacturer is on the defensive to prove
that his tests have eliminated tubes
which test up to the new tube stand-
ard but which may have had five
months and 29 days of service in
someone else’s receiver.

In this case, practically everyone
in the tube business agrees on the
answer: Replace tubes on a less lib-
eral basis and thus remove the temp-
tation to chisel. But so long as the
replacement policy is used as a sales
argument it can be deliberalized only
by the industry as a whole. Such a
solid front can be marshalled, and in
time it may well became a fact, espe-
cially if the abuses continue.

Roundtable Item No. 5

Educating the customer on
tube ratings

The foregoing items for discussion
around the industry roundtable are
matters of intense interest to execu-
tives in the tube business, and to
the more foresighted of their cus-
tomers, but they are very small po-
tatoes when viewed alongside the
prime fact of the business: an an-
nual output of 100,000,000 standard-
ized tubes, testing better than 95 per
cent perfect, the other five per cent
replaced without argument, and all
this with a product requiring more
technical control per cubic inch than
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PROFESSIONAL
SERVICES

(Ratcs on Application)

ELECTRICAL TESTING
LABORATORIES

Characteristics
of Vacuum Tubes
Tests of photo cells, glow lamps, crater lamps,
Tests of electronic and optical devices.
East End Avenue and 79th Street
New York, N. Y.
Phone: Butterfleld 8-2600

ELECTRONIC DEVELOPMENTS CORPORATION

Research and Development in Electronics
and Radio Communication

983 National Press Building
Washington, D. C.

INTERNATIONAL ELECTRONICS, INC.

AMERICAN CONSULTING ENGINEERS TO
FOREIGN MANUFAGTURESRS

Designg .. ..vvvivennceistaacasene pecifications
Electrolytics ... oao 5A0a0aac0G Resistors
Transmitters .......c.cceveccecaraenans Receivers

630 Fifth Avenue New York, N. Y.
Cable:—Interengin, New York

RALPH H. LANGLEY

Consulting Engineer

ALBERT R. HODGES
Registered Patent Attorney
165 Broadway

New York, N, Y,
BArclay 7-0398

Specializing in
Radio and Electronics
Patent Matters

HAROLD J. McCREARY
Mem. A.LE.E. & W.8.E.
Consulting Engineer

Laboratory Facilities

Research Electronics
Development Television

Design dlo

Factory Practise Railroad Signaling
Patent Studies Telephony

105 W. Adams St. Phone STAte 4003 Chicago, fil.

RADIO DEVELOPMENT & RESEARCH CORP.

CONSULTANTS AND DESIGNERS
including
Amplifiers—Antennas—Transmitters
Receivers—Laboratory Equipment
Special equipment designed and counstructed

145 West 45th Street. New York, N. Y.
Tel. BRyant 9-6898

ROWE RADIO RESEARCH LABORATORY CO.

DOMESTIC SECTION

Development Engineers of Radlo Receivers
Apparatus and Components.
Designers and Constructors of Special Equipment.
Complete Laboratory Facilities.
1103 Bryn Mawr Ave. Chicago, Mlinols
Telephones—Longbeach 3163—3164

ROWE RADIO RESEARCH LABORATORY CO.

FOREIGN SECTION
Engineering Information Specialists and
Consultants.

Complete Laboratory at Disposal of Clients.
Current Radio Receiver Characteristica Avallable.
Sales, Patent and License Negotiation
Intermediaries.

1103 Bryn Mawr Ave. Chieago, illinols, U.S8.A,
Cable Address—RORADLAB CHICAGO
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any other exhibit in the mass market.
The avenue for future improvement
lies almost directly along the line of
better customer education, a pro-
gram designed to bring about a bet-
ter understanding of the relationship
between tube performance and cir-
cuit design. Tubes ratings are at
present quite thoroughly misunder-
stood by a great many engineers who
are responsible for high production
schedules. This lamentable situation
can be remedied by the simple act of
emphasizing and re-emphasizing the
facts. Facts about maximum anode-
and screen-voltage ratings, maximum
allowable grid-return resgistors, op-
timum values of oscillator grid cur-
rent, facts about the relationship of
heater voltage to tube life, and facts
about manufacturing tolerances.
On the latter subject, we offer ex-
hibit A, the customer limits of the
tolerances maintained by the RCA
Radiotron Division on a group of
tubes selected by the editors as be-
ing representative of actively used
r-f pentodes, converters, low- and hi-
mu triodes, output and beam power
tubes, and rectifiers, Every respons-
ible circuit engineer who wants in-

formation on the tolerances of these
or other tube types may obtain them
for the asking. The importance of
designing on the basis of the mini-
mum tolerance limit needs no empha-
sis. But this elementary precaution
often is totally disregarded, espe-
cially by the industrial engineer and
who may design a circuit on the ba-
sis of a single tube bought from the
local dealer. This table, the first of
its kind to be generally published,
will repay careful study by everyone
who has not considered the problem.
And having studied it, do not ask the
manufacturer for selected tubes. He
probably won’t give them to you, but
if he does, nobody benefits.
Another highly worth-while at-
tempt on the part of the industry to
educate customers is the dissemina-
tion of lists of preferred tube type
numbers, The preferred tubes are
those which have been well-received
by the industry at large, tubes which
are made under high production
schedules, and possess, consequently
a higher quality-to-cost ratio. The
manufacturers like to make these
tubes, and the customers should like
to use them, because they have proved

MADL IR US04 g
ERIE, PA

well
én all types of mobile and portable transmit
ers.
pressure while preventing undesirable elec-
trode movement under severe vibration or
shock. Catalog G-10 contains complete in
formation—write for your copY.

BLILEY ELECTRIC CO.

f- ERIE PENNA.

- IMPROVED CRYSTAL
CONTROL AT HIGH
FREQUENCIES

Police and Broadcast Engineers will find
the type MO2 holder, complete with
Bliley High Frequency Quartz Crystal,
suited for long periods of rigorous service

A unique spring design maintains positive

OPERATING RELIABILITY

MQ T3V N ZY Yor can depend upon their

TYPE
NO.

Leach small size circuit control relay,
type No. 1357 is a compact, rugged and
reliable control relay ideal for your con-
trol circuit. These relays have solid
cores, positive contact and low current
consumption—built so that you can de-
pend upon them!

LEACH RELAY COMPANY

5915 Avalon  Bouievard. LOS ANGELES, CALIF.
15 E. 26th St.. New York City

LEACH RELAY COMPANY, 5915 Avalon Boulevard, Los Angeles, Calif.

Please send your catalog. I am interested in
Name
Company .........iiiiiie i

AdAress ........iiiiiiiiiiiiieiienaaa,

............. type relay.

........................................

.......................................
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**Picor®’
Type “DA"
Converter

Type **PS™
Dynamotor

A Complete Line
For Every Purpose

| Radio engineers have learned from ex-
perience that Pioneer Gen-E-Motor Cor-
poration’s dynamotors, gen-e-motors and
converters provide the last word in de-
pendable power supply units for air craft,
| police, marine and auto radios and public
address systems. They are available in a
wide range of capacities for every require-
ment. Designed and constructed to give
maximum long life and service. Light
weight and compaet. For complete in-
formation fill out and mail coupon bhelow.

PIONEER GEN-E-MOTOR CORP.

466 W. Superior St., Chicago

Export Address Pt
25 WARREN ST. I
NEW YORK, N. Y.

“PINCOD =

SILVER °’jl'
nYNAMoTO";n.

e i)

PIONEER GEN-E-MOTOR CORPORATION
Dept. R-4K. 466 W. Superior Street, Chicago. illinols

Please send me *Pincor Bilver Band Dynamotor
Catalog and Data Sheets.

Name ....
Address

City . 5 .. State .. ..
0 Also send me Converter Catalog

.
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TELEVISION

REQUIRES THESE TWO INSTRUMENTS

1. — = - - ']
= I RO R e L Type 140-A Beat Frequency Generator,
tor the design of video amplifiers. sys-
tems, components, etc.

Frequency Range—20 cycles to 5 mega-
cycles.

Voltage Range—1 millivolt to 32 volts.
OQutput Voltage constant to = 2DB
MAXIMUM Power Output—1 Watt

LOW Harmonic Content

Type 100-A Q Meter

Invaluable for design of carrier fre-
quency circuits, transmission lines,
antennae, dielectrics. r.f. compo-
nents. etc.

Frequency Range—50 kilocycles to
50 megacycles

Q Range 0—500
Direct reading calibrations

Write for descriptive circulars

BOONTON RADIO CORPORATION

Boonton, New Jersey, U.S.A.

A MORE DEPENDABLE MOTOR
For Automatic Tuning Systems!

The tiny Model "R" motor, illustrated above, is specifically designed
for use in radio automatic tuning control systems.

Exclusive safety and dependability features make the Model "R"
motor the most rugged and efficient of its kind. Securely mounted,
Self-aligning, oilless bearings guarantee permanent shaft alignment
and noiseless operation. Thermostatic protection against acci-
dental burning out, plus ample heat radiating area provided by
the housing, make the Model "R ideal for concealed positions.
Overall dimensions are only 2%” x 2%” x 1Y2”. The Alliance
Model "R" motor can be had in any quantity at exceptionally low
cost. Mounting and gear assemblies will be supplied to meet
specifications.

Write, Wire or Phone for Complete Details

ALLIANCE MFG. CO,, Alliance, Ohio
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their worth and because they repre-
sent the best value for the money.
But not every individual outside a
tube plant knows what types should
be used. Many an industrial engi-
neer continues to design circuits
around the type 27 triode, because
he always has used them, without
realizing that the 6J5 or 6J5G are a
far better buy for the money, for
nearly every purpose.

Manufacturers who have issued
preferred tube lists, either publicly
or privately, have not always been
pleased with the results. Usually the
customer responds by following the
advice, and his choice of tubes is
more intelligent than it otherwise
would be. But when such a list is
generally available, it is too often
taken as an indication of the market
selling conditions in that particular
manufacturer’s line. Competing man-
ufacturers may then adjust the price
of their tubes to cash in on the
market, or to disorganize the market
of the other fellow. This is strictly
intra-industry soiled linen. The cus-
tomer has little to do with it, one
way or the other, except of course
that he favors the lowest price on a
tube of given quality.

But in nearly all the other prob-
lems herein considered, the custom-
er can improve the situation in three
ways: Study the ratings and toler-
ances of tubes before designing cir-
cuits around them; do not make de-
mands for selected tubes; do not re-
turn tubes for replacement if they
have been abused in any way. These
are obviously good engineering rules.
But if they were more universally
observed, tube values would be even
higher than they are at the present
time, which, we repeat, is pretty high
at that.

No discussion of the tube indus-
try’s problems could be complete
without giving active attention to
the yeoman service rendered the in-
dustry and its customers by the
RMA Committee of Vacuum Tubes.
This committee has established
mechanical standards and tolerances
which are universally adhered to. It
sets up the standard values of the
ratings of all new tube types and
through the RMA Data Bureau as-
signs type numbers. It acts as a
clearing house of information, and
interprets the standards as practical
working rules. No small credit is
due this group for the fact that “by
and large the tube situation is OK”.
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U. S. Patents

Tuning Indicator. Patent No. 2,124,-
023. J. E. Albright and W, L. Carlson,
RCA.; No. 2,122,267, 2,122,268, and 2,-
122,269 to H. M. Wagner, RCA; No.
2,122,567, D. E. Foster, RCA; No. 2,-
122,562, W. F. Ewald, Telefunken, and
No. 2,123,001 to K. A, Chittick, RCA.

Control Circuit. Method of control-
ling the output of a radio receiver by
chan.ging the frequency of the energy
carrler of a received signal to an inter-
mediate frequency, variably amplify-
Ing signal in accordance with the sig-
nal strength of the signal so that an
increase in the signal causes a dimin-
ished amplification, changing the fre-
quency to an audio frequency and inde-
pendently controlling the amplification
of the modified signal by said ampli-
fied but unmodified signal after a se-
lection of the latter sufficient to render
the independent control action sharper
than the variable amplification action.
K. W. Jarvis, RCA. No. 2,115,813.
31 claims.

Noise Reduction. Combination of a
source of noise impulses superimposed
on a modulated high frequency ecar-
rier, and signal and control channels
connected in parallel to source, control
channel including a sharply tuned
wave trap for rejecting the modulated
carrier and converting the noise into
similar successive wave trains of oppo-
site phase. V. D. Landon, RCA. No.
2,113,212.

RADIO CONTROLS

FOR

MODEL AIRPLANES

ARE SIMPLIFIED BY
THIS SENSITIVE

SIGMA RELAY

P

The combination_ of light weight, positive
action, and sensitivity that has won wide
acceptance for the Sigma Type 2-A Relay
in model airplane work suits this instru
ment to many services in the commercial
aircraft field and to other electronic ap
ptications of like nature.

Write for Data Sheet Number One giving
s:fomplefe information about this relay anu
its uses.

SIGMA INSTRUMENTS, INC.
388 Trapelo Road
Massachusetts

Belmont,
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NATIONAL UNION

"TELEVISION TUBES ARE READY!
I

National Union is prepared to meet the challenge of manufacturers and experimenters
who must have quality television picture tubes NOW! More than five years of intense
research and development have placed National Union at the forefront with television
tube designs and specifications proven to meet practical requirements of television set
builders. Production methods and construction details are in advance of anything yet
available in this country and superior in many respects to the best European procedure.
Technical data and prices are available from National Union Radio Corporation,
Newark, N. J.

Talk with Marshall P. Wilder and W. M. Perkins about
N. U. televisicn tubes at the I. R. E. Convention.

TYPE 2005—5" VIDEOTRON TELEVISION PICTURE TUBE

7—Employs screen grid.

8—No defocusing at extremes of sweep.
9—Sensitivity to .56 mm/volt.

10—High brilliance.

11—Extra long life.

12—Clean sharp focus.

13—Ceramic mounted gun.

TELEVISION PICTURE TUBE

6—Fine trace for 441 line definition. .

7—Screen material produces black and white
pictures.

8—No defocusing at extremes of sweep.

9—Forty degrees of light contrast due to
special pr ing of flu t screen.

10—Interchangeable with Type 803.

1—Designed for television reception.

2—Super quality for Oscillograph use.

3—Non-magnetic deflection plates.

4—Perfect trapizium corréction.

§5—Trace fine enough for 441 line defini-
tion.

6—Good modulation characteristics.

TYPE 2109—9" VIDEOTRON

1—High brilliance.

2—Magnetic deflection.

3—Ceramic mounted gun.

4—Gun is mica spring supported to obviate
possibility of knocking it off center.

S—Double getter flashed for highest vacuum,
longest life.

TYPE 2303—MONOTRON PICTURE SIGNAL GENERATOR TUBE

4—Electro-static focus and deflection.
5—Non-magnetic deflection plates.
6—Constant signal output.
7—Ceramic mounted gqgun.

1—First satisfactory picture signal source.

2—Spot small enough for 441 line definition.

3—Pattern designed for complete test of trans-
mitter and receiver quality.

TUBE SHIELDS
TUBE PARTS

e SERVICE
e QUALITY
e PRICE . ..

GOAT RADIO TUBE PARTS, nc.

[A DIVISIOM ©F THE FR T EST, 1893}

|
l 314 DEAN ST., BROOKLYN, N. Y.
|



Automobile Lighting System. Ap-
M O D EL RA proaching automobiles affect each
other’s lighting systems to avoid blind-

F I E L D I N T E N S I T Y M E T E R i\?f 2,F1'é 11\,/18.8{8-1‘arris, Merchantville, N. J.

Sorting. Two patents to D. C. Cox,
Electric Sorting Machine Co., Grand
Rapids, Mich., on means for sorting as

Provides reliable information

about strength of radio signals. to color etc. Nos. 2,131,095 and 2,131,-
The sure way to obtain such 096.

reliable information is by using

the Model RA., because of Adjudicated Patents
these features: (D. C. N. Y.) Latour patent, No.

1,614,136, for thermionic amplifying

e Frequency range 460 apparatus, claims 9 and 11 Held not in-

to 18,000 KC fringed. Latour Corporation v. E. B.
. . Latham Co., 23 F. Supp. 869.
® Sensitivity—10 micro-
volts per meter or (D. C. N.Y.) Latour reissue patent,
better. No. 16,461, for audion or lamp relay or
e Complete in one amplifying apparatus, claims 1, 11, 15,
aluminum case and 18 Held valid and infringed. La-

tour Corporation v. E. B. Latham Co.,

e Light weight; only 43
'ght we g only 23 F. Supp. 869.

Ibs. complete

® Integral D. C. record- = e
ing amplifier LEGAL NOTICE

® Low operating cost -
STATEMENT OF THE OWNERSHIP. MANAGEMENT.
CIRCULATION. ETC., REQUIRED BY THE
* ACTS OF CONGRESS OF AUGUST 24,
1912, AND MARCH 3. 1933

Of Electronics, published monthly at Albany, N, Y.,
Complete information and price on request for October 1, 1938,

State of New York ) .o
County of New York §

Before me, a Notary Public in and for the State and

7421 South Loomis Blvd. county aforesaid. personally appeared D, C. McGraw.

. M A who, having been duly sworn according to law, deposes

, « Chicago, lllinois and says that he is the Secretary of the McGraw-Hill

Publishing Company, Inc., publishers of Electronics,
and that the following is, to the best of his knowledge
and belief, a true statement of the ownershlp, manage-
ment (and If a daily paper, the circulation). etc.. of
- the aforesaid publication for the date shown In_ the
above caption, required hy the Act of August 24, 1912,

as amended by the Act of March 3, 1933, embodied in
o wide variety of electrical applications, including: e e e A or more_of i0tal amount of

Model RA—Outside cabinet dimensions
107" deep, 20V4” wide, 15Y4~ high.

section 537, Postal Laws and Regulations, printed on
the ra\'ﬁrse of this form. t&) Wiid: o m R

1. That the names and addresses Of e bublisher,

WAXES [ ] COMPOUNDS [ ] VARNISHES editor, managing editor, and business managers are:

Publisher, McGraw-1Iill Publishing Company, Inc.. 330

West 42nd Street, N. Y. C. Editor, Keith Henney. 330

or E L E C T R I C A L I N s U L AT ' o N West 42nd Street. N. Y. C. Managing Editor. Donald

G. Fink, 330 West 42nd Street, N. Y. C. Business

ManaTnﬁr.t H] W, Mateler. (313r0 Weset21 4[2)nd Street. Ni Y. lC

. . . at the owner is: QW v a corporation. Its

Zophar offers prompt service on Insulating Compounds for name snd address must be stated and also immediately

thereunder the names and addresses of stockholders own-

. . . insulation for CONDENSERS, TRANSFORMERS, COILS, power stock If not owned by a cororation, the nafies and

packs, pot heads, sockets, wiring devices, wet and dry batteries, etfc. Ownmiby a firm. cump&ngy. or otherﬁmlucornorateg conl;

A WAX i . cern, its name and address, as well as those of eac!

l;? i SATURATORS for braided wire and fape. WAXES for indi%idual member, must be given.) McGraw-Hill Pub-

;a o parts. Eshi‘z‘llg 1gompafny. lInc.. 33(3’ WestH42ﬁ:lGSt.. N8‘30 WC'

cial com B Stockholders of which are: James H., McGraw. est

BT ORI 22nd St.. N. Y. C. James H_ McGraw. Jr. 330

z o West 42nd St., N, Y. C. James H, McGraw. James H.

McGraw, Jr., and Curtis W. McGraw, Trustees for:
Harold W. McGraw. James H. McGraw, Jr,. Donald C.
A McGraw. Curtis W, McGraw: Curtis W, McGraw. 330
West 42nd St.. N, Y. C., Donald C. McGraw. 330 West

49nd St.. N. Y. C, Anne Hugus Britton, 330 West 42nd
St.. N. Y. C. Mildred W. McGraw, Madison. N. J
Grace W. Mehren, 33 West Grand Ave.. Chicago, Il
J. Malcolm Muir and Guaranty Trust Co. of New York.
Trustees for Llda Kelly Muir, 524 Fifth Avenue, N. Y. C.
F. S. Weatherby, 271 Clinton Road. Brookline. Mass.
Elsa M. Wilsey, Madison, N. J.

3. That the known bondholders, mortgagees. and othe:
security holders owning or holding 1 Der cent or more of
total amount of bonds, mortgages. Or other securities
are: (If there are none. so state.) None.

4, That the two paragraphs next above. ziving the
names of the owners, stockholders. and security holders.
if any. contain not only the list of stockholders and
security holders as they abbDear upon the books of the
company but also, in cases where the stockholder o
security holder appears upon the books of the companw

130-26th St. " Brooklyn, N. Y.
FOUNDED 1846

Frequency Measuring Service Rog puIoE

as trostee or in any other Aduciary relation. the name of
= = . the person or corporation for whom such trustee is act-
Many stations find this exact measuring serv- ing, 18 given; also that the sald two paragraphs contain
. A . statements embracing affant’s full knowledge and belie
ice of great value for routine observation of as to the circumstances and conditions under which
. stockholders and security holders whe do not appear
transmitter performance and for accurately upon the books of the company as trustees. hold stock
s . . R and securities in & caDacity other than that of a bona
calibrating their own monitors. fide owner; and this afflant has no reason to belleve

that any other person, assoclation, or corporation has
any interest direct or indirect in the said stock. bonds.

MEASUREMENTS WHEN YOU NEED THEM MOST or other securities than as so stated by him.

. m5. 'l‘hg{.i the averalzde nurg})erlgf cgulesJ of ekx:chhissue Sr
this publication sold or distributed. through the mails
at any UL every day in the e or otherwise, to Daid subscribers during the twelve

months preceding the date shown above is. (This infor-

R.C.A. COMMUNICATIONS, Inc. mation s reulied IO )Y P A Seetas.

D. C. M
McGRAW-HILL PUBLISHING COMPANY. INC

Commercial Dept. Sworn to and subscribed before me this 26th day of
A RADIO CORPORATION OF AMERICA SERVICE B H. E. BEIRNE.
66 BROAD STREET NEW YORK, N. Y. iotary Fublie, Nagsau County. CIKs No. 86 N ¥.

-90,
(My commission expires March 30, 1940)
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EMPLOYMENT
BUSINESS

UNDISPLAYED
10 CRNTS A WORD. MINIMUM CHARGE $2.00
Positions Wanted (full or part time salaried em-
ployment only), 15 the above rates payable in
advance.
Boz Numbters—Care of publication New York, Chi-
cago or San I'rancisco offices count as 10 words.
Discount of 109 if full payment is made in
advance for 4 consecutive Insertions.

SEARCHLIGHT SECTION

(Classified Advertisin

- “*OPPORTUNITIES

——RATES

New advertisements must be received not later than November 29th
for the December issue

: EQUIPMENT
: USED OR RESALE

DISPLAYED
Individual Speces with border rules for prominent
display of adrertisements.

1 inch $6.25
2 or 3 6.00 per inch
4 to T 5.75 per inch

dn advertising inch is measured vertically on a
column—3 columns—30 inches to a page. Con-
tract rates on request.

e L T T T T LT T VT VP PO T T T e et LI I Lt TV T Tttt

1939 CATALOG

JUST OFF THE PRESS

LISTING THE VERY LATEST
NATIONALLY  ADVERTISED

Radio Equipment for Broadcast
Stations and Laboratories

Write for our new 1939 Catalog

CAMERADIO

963 LIBERTY AVE, Py 30 TWELFTH ST
PITTSBURGH PA. WHEELING, W, VA

s Established 1919

WANTED IMMEDIATELY
Experienced auto radio e¢ngineers; also
draftsmmen with instrument and small
mechanism experience. Apply by letter
stating experience and salary desired, etc.

P-166, Electronics

Salesmen Wanted

Radio Hams make the best
salesmen for short-wave
diathermy units to physi-
clans. Large commissions
paid. Leading mfr. estab.
1879. Mclntosh Electrical

Corp., 223 California
520 No. Michigan Ave., Chicago, 11l Ave., Chicago.
POSITIONS WANTED WANTED —SALESMAN
with good connections radio tube and

ELECTRONIC ENGINEER, college graduate,

age 32, twelve years extensive experience in
design, development and production of indus-
trial and electron tuhbes. PW-168. Electronics.
330 W. 42nd St., New York, N. Y.

YOUNG ELECTRICAL ENGINEER (Doctor in

Physics) experienced in S Rays, electronics,
cathode rays, oscillographs, photo-electric
cells. therapeutics and laboratory physics. Will
consgider offer in any phases of these activities,
PW-169, Electronics, 330 W. 42nd St., New
York, N. Y.

MAINTENANCE ENGINEER, Radio com-
munication equipment. Now in charge of
maintenance of two circuit seventeen station
radio telegraph telephone network for United
States Government. Desires contact with in-
terested parties regarding advanced employ-
ment. Familiar with problems involving net-
work layout, organization, malintenance, and
operation, equipment design and supply
sources, as well as personnel problems. Fur-
ther details and references upon request. Em-
ploved under Civil Service. PW-170, Elec-
tronics, 330 W. 42nd St., New York, N. Y.

JUNIOR ENGINEER, communication, B.S.,
University Maine. Desires probational em-

ployment, design, research, technical service.

Write Angelo Miniutti, North Berwick, Maine.
College Credit

Grade ENGINEERING Courses

Newton  Accredited  Engineering parallels college
curricula.  Professional program includes Radio
and Electrical Engineering.  University faculty.
College texts basis of formal instruction. Credits
transferable colleges. Graduate work available.
Bulletin on request.
Science, 202(-N

ark, N. J.

HOME STUDY ON THE COLLEGE LEVEL.I

COMPLETE DYNAMIC TESTING

cewvers with cathode ray, easily
mastered by anyone who can read »

Newton Institute of Applied
Raymond-Commerce Bldg.,, New-

T e T I T g
e T L T

circuit diagram. Without it, you're
behind the times! Get
your copy TODAY!

FREE WITH ANY C-B INSTRUMENT

Clough-Brengle Co., Chicago, I, U. S, A.

lamp factories to represent manufacturers
of Molybdenum Wire and other promis-
ing products. Good remuneration to re-
sponsible-party. Write details also prev-
ious connections confidential. Our em-
ployees were notified of this advertise-

ment. Write
SW-167, Electronics
330 West 42nd Strqﬁt, New York City

radio equipment . . .
for Broadcasting Stations
Engineers- ® Laboratories

We carry at all times a most

complete line of
Public Address Equipment

[ ]

Call or Write

80 Cortlandt Street, New York, N. Y.
BArclay 7-0622 Cable address: TERMRADIO

DEALERS WANTED

Amazingly different communication systems
Desk, flush wall and factory types
Centralized power yet all master stations
Touch nothing to answer from masters

Write for {llustrated folder
INDUSTRIAL COMMUNICATION CO.

4143 Qrand River Detroit

VACUUM THERMOCOUPLES

Separate Heater and Contact Types,
Mounted and Unmounted

Ranges from 1 Milliamp and up

Write for Bulletin A"

American Electrical Sales Co., Inec.
65-67 E. 8th St.,, New York, N. ¥.

PILOT LIGHTS

NEW TYPE No. 100
= [—- l-inch Jewel Assembly

b, gL Uses Moxda $6 lomp removable
T ftrom front of assembly. Can be
4 turnished with smooth or faceted
jewels. — Colors optional.
Extremely low price

—23

—43

Write for complete catalogue and prices

DIAL LIGHT CO. OF AMERICA
F. EDWIN SCHMITT SALES CO.

MNational Sales Agenrs

1364 Liberty Sireet, New York, N. Y,

HIGH 'GRADE "NEW "AND "USED

ELECTRON TUBE EQUIPMENT

Huge Stock of Equipment of
Every Type and Variety
KAHLE ENGINEERING CORPORATION
Specialists in Equipment and Methods far the
Manufacture of Neon Tubes, Radlo Tubes, Incan-
descent Lamps, Poto Cells, X-ray Tubes. etc.
941 DeMott St., North Bergen, N. J

DEPENDABRBLE

New and Used

ELECTRONIC TUBE EQUIPMENT

A complete line of equipment for the manufacture
of Radio Tubes, Neon Tubes, Incandescent Lamps,

ete.
Write for Bulletin showing savings from 25 fo 75%

EISLER ELECTRIC CORP.
534 39th Street, Union City, N, J.

MICROMETER

FREQUENCY transmitters

METER up to 56 megacycles'
LAMPKIN LABORATORIES

BRADENTON, FLORIDA

for
checking

MICROPHONE REPAIRS
CARBON—VELOCITY—DYNAMIC
ALL MAKES—ANY CONDITION

Write for Quotations

ELECTRO-VOICE MFG. CO,,
334 E. COLFAX AVE.
SOUTH BEND, INDIANA

INC.

ELECTRON TUBE PARTS

TUNGSTEN AND MOLYBDENUM LEADS,
BASES AND CAPS

THE ENGINEERING COMPANY

Daniel Kondakjian, President

59 Brenford St. Newark, N. J.

T TP T A A T TR T

% CAESIUM AZIDE

* A Source of Purest Metal

% For Research & Monufacturing

Also other Caesium Salts and Azides of
the alkaline and alkaline earth metals.
SENSITIVE PLATE & CHEMICAL CO.
432 Clay Strest San Francisco

*

CHAS. EISLER’S

Equipment
Has Produced

M I L L I 0 N s laboratory wunits™

750 S. 13th St. (Near Avon Ave.)

FOREMOST IN THE ELECTRONICS FIELD
FOR OVER 20 YEARS!

Charles Eisler's equipment for the production of radio and electronic tubes, in-
candescent lamps, X-ray and cathode ray tubes, photo-electric cells, mercury
switches, and neon signs has met the severest demands of industry in operating
at the lowest cost and highest efficiency. If you are in the market for any of
this or allied equipment including electric spot welders up to 250 KvA, butt,
and arc welders, get in touch with us.
catalog if interested in equipment for instruction purposes.

EISLER ENGINEERING CO.

Write for our ‘“college and glass working

Newark, N. |.
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WHEN YOU'RE IN A JAM

FOR SOME HARD-TO-GET RADIO
PARTS, TUBES, METERS, RACKS, etc.

just remember that we are the larg-
est parts store in New York City.

Engineers, Laboratories,
Phone, write or wire

Specialists in serving

Broadcasting Stations, etc.




Research workers interested in the
development of new electronic de-
vices and the perfection of the old
will find the manifold characteris-
tics of "dag” colloidal graphite
industrially valuable.

Being the result of a physico-
chemical process of subdivision
and dispersion, “dag” readily pen-
etrates porous bodies and imparts
to their surface qualities of lubri-
city, conductivity and coloring. In
addition, “dag” provides tenacious
films having heat, corrosion and
chemical resisting properties.

Being an electrical conductor, such
graphite layers form guard rings,
focusing anodes, contacts, shield-
ing deposits, electrodes and resis-
tances. "'Dag” is also low in
photo-electric sensitivity, is radio
inactive, diamagnetic, non-abrasive
and highly pure.

We will be glad to cooperate by
supplying samples and literature.

0O PRODUCT SAMPLES
0O CATHODE RAY TUBES
O VACUUM TUBES

O RESISTANCES

COLLOIDS CORPORATION
PORT HURON, MICHIGAN

90

Acheson-Colloids  Corp...........covo.... 90
Alladin Radio Industries, Inc............ 83
Alliance Mifg, Co....voiiiiii it 86
Allied Recording Co..........ciiio 76
American Automatic Electric Co........... 67
American Emblem Co.................... 3
American Microphone Co................. 85
American Screw Co...................... 8,9
American Transformer Co................ 56
Astatic Microphone Lahoratory. Inc........ 60
Audak Co....vvi i 41
B-I. Electric Manufacturing Co........... 75
Ballentine Labs, Inc..................... 74
Biddle Co., James G..................... 66
Bliley Electric Corp..........covvvnon... 85
Boonton Radio Corp.................... 86
Brush Development Co................... 60
Callite Products Division................. 67
Cannon Electric Development Co......... 82
Carborundum Co., Globar Div............ 54
Carrier Microphone Co......ooooiiuv .., 78
Carter Motor Co......cooviienannnnn... 79
Centralab Div., Globe-Un'on Co.......... 61
Cinch Manufacturing Co................. 39
Clarostat Manufacturing Co.............. 84
Continental Screw Co.................... 8, 9
Corbin Screw Co........................ 8, 9
Cornell-Dubilier Corp....... 71
Cornish Wire Co.................. .. 76
Delco Appliance Div., General Motors Sales
TP, e e .. 59
Doolittle & Falkner, Inc. 88
Driver Co.. Wilbur B. 68
Dumont Electric Co 80
Du Mont Laberatcries. 83
| Dunn,_Inc., Struthers.... 74
Ecco High Frequency Corp 81
Electrical Research Products Co 75
Eitel-McCullough. Inec.... 43
Ferranti Electric. In 42
Formica Insulation 57
Garrard Sales Corp..... .. 62
General Electric Co.. Texalite o
Goat Radio Tube Parts, Inc.. 87
Guardian Electric Corp.. 69
Heintz & Kaufman. [.1d 81
International Nickel Ci..... ... .. ... .. .. 53
International Resistance Co............... 7
Jenes, Howard B........ ... ............. 81
King l.aboratories, Inc.. 79
Lapp Irsulator Co.... 45
Leach Relay Co....... 85
Lehigh Structural Steel.................. 64
T.enz Electric Co........................ 53
Lingo & Son, Inc.. John K. ............ 66
Littelfuse Labs..... .. ... ... ..... ..... 68
Tuxtrol Co., Inc......... ... ... ........... 62

|
|
|
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Mallory & Sons, I, Ro....... ..
National Carbon Co.................. ... U

National Serew................ ........ 8, 9
National Union Radio Corp.............. 87
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Phillips Serews.. ... ... 8.9
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Just
published

By KEITH HENNEY

Color prints on paper by any of several
different processes—your own color separa-
tion negatives—transparencies on commer-
cial color film—you can make all of these
by following the full directions for good
results given in this new book.

How to take color photographs—
How to make transparencies

and prints—
From this book you will learn:

—the optical and chemical fundamentals on
which all color photography processes are
based
all about the films and filter needed to
complete your camera as a color photog-
raphy device

—how to expose for better transparencies;
how to process film yourself where pos-
sible

—how to make color separation negatives
with your camera or from transparencies
_every step in making color prints by all
the practical processes

Formulas, dyes, devel- Covers:
opers, developing times, éulgchmme
temperatures, step-by- o one
step operations—every- Colorstill
thing necessary for eth- Dufaycolor
cient laboratory proce- g“’l‘:‘:hwme
dure is given, as well as Kodarhrome
data for making good Tricolor
exposures. Includes im- Tripac
portant notes, Sugges- 281 pages
tions, cautions, by man- illustrated
ufacturers and amateur $3.50
and professional color

photographers. _fi

Especially helpful to the
beginner — description
of characteristics, costs,
materials and where to
vet them, etc., of vari-
ous processes — to aid
him in knowing where
and how to start—how
to determine the proc-
ess he wants to try
first.

See it 10 days
Send this coupon

sesaus SEND THIS COUPON TODAY ====’

McGRAW-HILI, BOOK CO., INC.

330 West 42nd Street, New York City

Send me Henney's Color Photography for the
Amateur for 10 days’ examination on approval. In
10 days I will send $3.50, plus few cents postage.
or return hook postpaid. (Postage paid nn orders
accompanied by remittance).

Name

Address

City and State

Position

................................. 1. 11-38
(Books sent on approval in U. 8. and Canada only.)

Company
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GET TUBES THAT STAY

SPEER Graphite Anodes
help keep tubes gas-free
— help in two ways:

L]

t Tubes with SPEER Graphite Anodes
can be degassed at temperatures far
above any encountered in operation—and
thereafter no further gas will be given off.

5WGGS given off by other tube elements

will be absorbed by the giaphite—as car-
bon does in a gas mask.

Add this advantage to the fact that graph-
ite anodes can not warp or fuse, no matter
how high the voltage is raised—plus at
least twelve other advantages—and SPEER
Graphite Anodes will be in your tubes.
SPEER Anode Booklet No. 70 tells the
whole story. Write for it.

SPEER CARBON CO.
ST. MARYS, PA.

Chicago Milwaukee
Cleveland New York
Detroit Pittsburgh
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gives 260 watts output
with less than 1 watt
Driving Power!
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IT’S A FACT! This sensational new RCA

Beam Power Transmitting Tube actually requires
less than one watt driving power to give 260 watts
output in Class “C” Tclegraph service. Needing no
neutralization, a pair of 813’s makes a bang-up final
E for that quick-band-change, high-power transmitter.

The new 813, is among the finest transmitting tubes
RCA has ever developed, employs a new stem structure
which makes practical a compact tube—only 71" long
—having very short heavy leads and low lead inductance.
Because of its design, this new high-power beam tube
can be operated at full ratings up to 30 megacycles with-
out neutralization.

Other noteworthy features of this new tubzare: Heavy-
duty thoriated-tungsten filament, oversized graphite plate,
dome-top bulb with cushion mount supports, low screen
current, and a new Giant 7-pin base having short shell

and wide pin spacings.

T—y/)iaz/ Operation (Class “C” Te/egm/)b])

Filament Voltage
L0 volts (a. c. or d. ¢.)

. View of

Filament Current moulded

5 amperes zlass stem

assembdly

D-C Plate Voltage :;::::?‘;
2000 voles individual !
lead seals. 7

D-C Screen Voltage
400 volts

D-C Grid Voltage
90 volts

D-C Plate Current
180 milliampercs

D-C Screen Current
15 milliamperes

Cut-away
view show-
ing short,
heavy leads
to terminal
pins.

Driving Power
0.5 watt

Power Qutput
260 watts

RCA MANUFACTURING COMPANY, INC., CAMDEN, N. J. Price, $28.50
A Service of the Radio Cerpornation ef America



