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ARCTURUS

50 WATT TUBES

)

New., Rugged Design..

Consistently Uniform
)

Bringing to transmitting tubes the same skill
and quality shown in its receiving tubes,
Arcturus announces these newest additions to
its line nf high-power tubes.

New—not only in performance and sta-
bility—but in construction. In developing
these new power tubes, Arcturus has incorpo-
rated the “unitary structure” principle made
famous by the blue receiving tubes.

In uniformity, performance and construc-
tion, these Arcturus 50-watters establish new
standards. Seldom in the swiftly changing his-
tory of electronic research has a product been
offered that represents such a decided improve-
ment over existing devices. Yet these power
tubes are interchangeable with correspording
type numbers, and their advantages are imme-
diately applied to present apparatus.

Technical data bulletins on these three
types, as well as Mercury Vapor Rectifiers
E766 and E772, are available to interested
parties on request.

EXCLUSIVE ARCTURUS
CONSTRUCTION

Note the extreme rigidity of these wbes.
The Unitary Structure principle of in-
terlocking the elements maintins the

Arcturus Radio Tube Company, Newark, N. J.
precise interrelation of parts through
interdependence. Each rugged element

l( h 1 J Ll }
is securely clamped at the top and bot-

Q’Mﬂm—- 7Mﬁr tom and the complete assembly is a
i Y sturdy unit — insuring constant uni-
77% 2 ,MW(? formity.

Wl’ld y . %u This compact unit is supported by a

rugged rectangular structure.

The increased area of the plate pro-
vides generous heat dissipation result-
ing in cooler operating temperatures.

wWwWw americanradiohistorv com
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Is distribution sound? Does the adver-
tising hit the market? How about overhead?
How about the product itself?

Any radio manufacturer who asks him-
self thesc questions must come, sooner or
later, to a consideration of the
materials he uses. Which explains
in part, at least, why Durez is
being put to hundreds of new
uses—not only in the radio in-
dustry, but in almost every other
line of business!

A better product, at low cost

Durez frequently cnables a manu-
facturer to make his product better,
more quickly, and at less cost than
he has made it before. A powdery,
dust-like substance, Durez molds

under terrific pressure to take almost any
required shape, pattern or design.

That finished product is tough, hard,
durable. It needs no laborious finishing or
polishing. It seldom chips or cracks. It has
high tensile and dielectric strength.
Its surface is naturally as smooth
and beautiful as burnished ebony.
Studs and inserts can be imbedded
in the one molding operation. In-
tricate designs, trade-marks, insig-
nias are accurately reproduced.

People who ““do it with Durez”

The list of Durez users in the
radio and clectric fields alone rcads
like a Who's Who of business.
Stewart- Warner, Delco, Turner
Timer, Wagner Motor, Ford,

www americanradiohistorv com

Westinghouse, Telechron, USL Battery

these are only a handful of hun-
dreds of nationally known concerns who
find Durez ideally suited to their necds.
Remler Radio products, shown in the illus-
tration, show how versatile this perfect
molding compound really is.

We will be glad to point out how Durez
fits into the plan of progressive manufac-
turers. Write now for information and free
booklet. General Plastics, Inc., 35 Walck
Rd.. N. Tonawanda, N. Y. Also New
York, Chicago, San Francisco, Los Angeles.

DUREZ

THE PERFECT MOLDING COMPOUND
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G. 0. No. 116

. « « install a Western Electric
Frequency Monitoring Unit!

General Order No. 116—issued by the Federal Radio
Commission—states that before June 22nd all broadcasting
stations must be equipped for positively testing adherence
to government assigned frequencies.

The Western Electric No. 1A Frequency Monitoring Unit
accurately checks the frequency of radio transmitters. It in-
corporates a precise source of radio frequency energy, which
is used as a standard for comparison, and a mechanism for
indicating deviation from an assigned frequency.

TheNo. 1A Frequency Monitoring Unit is engineered byBell
Telephone Laboratories—it is the product of years of expe-
rience in the crystal oscillator field. Made to Bell Telephone
standards of precision by Western Electric— the world’s lead-

ing maker of electronic and sound transmission apparatus.

Wesrtern Electric

|
|
I
ELECTRONIC EQUIPMENT |
I

Distributed by GRAYBAR Electric Company

Western Electric No. 14
Frequency Monitoring Unit

Consists essentially of Western Electric No. 700A

Quartz Crystal Oscillator, two stages of screen grid
amplification, detector and visual indicator which
registers frequency difference between oscillator
in transmitter and oscillator in monitoring unit.

NAME

ADDRESS

GRAYBAR FLECTRIC CO.
Graybar Building. New York, N. Y.

Gentlemen: Please send me full informution and booklet on
the Western Electric No. 1A Frequency Monitoring Unit.

Distinctive Features

. All apparatus contained in a compact, metal

cabinet, arranged for either desk or relay rack
mounting.

. All A.C. operation. Complete power apparatus

included for operating from either 110 or 220
volt supply. No “A” or “B” batteries.

. Improved modern temperature control circuit.

New gaseous relay tube avoids use of mechani-
cal relay and danger of overheating. Fixed mer-
cury thermostat requires no adjustment.

. Flexibility. May be connected into any stage of

the transmitter or used entirely apart from it
by means of an antenna since accuraey is not
affected by modulation.

. Direct audible as well as visual indication of

frequency difference is available.

. Inherent accuracy. Actual frequency difference

utilized directly without intermediate steps. Ac-
curacy independent of aging of tubes and input
level. Frequency scale open and effectually
utilized.

— e — — — o}

www americanradiohistorv com "


www.americanradiohistory.com

E 1 t o r 1 a

,,,,,, TERDTTRNET FRWEEE i i # TR PENTTT

LLLRRLL o) TTRTTERLIERE ) Lo

MARCH, 1932

URING the year 1931

it was the privilege of
Rapio ENGINEERING to find
positions in the industry for
about sixty men. It is true that the number of
engineers in search of work exceeded consider-
ably the openings that occurred. On the other
hand there were several calls for men which
were not filled because men who met the spe-
cified requirements were not available, or were
not registered.

The very laudable work now being under-
taken by the Institute of Radio Engineers
whereby unemployed members of the Institute
are given opportunity to register, and at the
same time employers are invited to call upon
the Institute for men when vacancies develop,
will no doubt aid materially in correcting pres-
ent unemployment conditions throughout the
country.

Through thé offices of Rapio ENGINEERING
a considerable number of employed non-mem-
bers have during the past year become members
of the I. R. E. In a year of general depression
this was a strengthening influence, both for the
Institute and for the new members.

Employers needing men should register their
requirements with Mr. R. H. Marriott, Insti-
tute of Radio Engineers, 33 West 3%th St.,
New York. Those who have looked to Rapio
ENGINEERING for leads may continue to do so.
They shall be given every possible aid.

EMPLOYMENT D
FOR RADIO
ENGINEERS

A

N A democratic country

';SEE&EJHE private undertakings of a
CAMPAIGNS commercial nature ‘which

prosper and continue through-
out the years to satisfactorily  serve the public,
usually are managed with statistics, economics
and experience as the bases from which are de-
rived the facts which guide decisions. On the
other hand, the vast business of government:
national, state and municipal, is to a very large
extent still managed by men who come to their
respective posts of office through the avenues
of emotion and passion.
The abilities of orators to inflame and preju-
dice the great mass of the electorate has in all
too many instances placed in public offices which

should be occupied by men of sound business
training, men who are spellbinders only, or
mainly.

Intruding upon this situation radio broad-
casting has arrived. At the present time broad-
cast receivers are in service in more than twelve
million American homes. Spared from the spell
of gesticulation, heroics, tears and tonsorial ef-
fects, voters now may give undivided, undivert-
ed attention to the plain logic of statements.
Seekers of office reaching the voters by means
of broadcast radio must now convincingly dis-
play particular knowledge of the duties and
responsibilities of the offices they seek. Divest-
ed of opportunity to employ tricks of the stage
in developing mass emotion, the office seeker
mmust now address himself to the voter who is
comfortably seated in his own home. The voter
is in a position to exercise his own intelligence,
undeceived by the organized applause of packed
audiences.

During the coming summer and fall months
radio is almost certain to reach new heights in
its onward push to an ultimate destiny.

A

COMMENDABLE
piece of work is that ac-

complished by the R.M.A,,

sub-cominittee on life test-
ing of vacuum tubes. The purpose of
setting up standards of test for tubes is that
manufacturers of radio receivers, and other
purchasers of vacuum tubes, may have at
hand practical means of determining the
quality of tubes offered for sale.

Mr. George lL.ewis is chairman of the
vacuum tube committee, and Mr. George
Rishell, chairman of the sub-committee on
life testing. It will be a stabilizing aid to
tube merchandising if the sub-committee’s
recommendations, now in the hands of the
members for review, are adopted and put
into practice by the Radio Manufacturers
Association.

STANDARD TESTS A
FOR TUBES

OZ)%JM%UWQ

Edstor
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To get into Zenith Radios..

Self-tapping Screws had to do more than cut costs

Assembly security as well as economy was required

Zenith Engineers do not compromise on quality. .. nor did
they have to when they adopted Parker-Kalon Hardened
Self-tapping Screws to replace machine screws for
fastening shields, condenser covers, brackets and other
parts to the chassis of their fine 14 tube Automatic
Receiver. For exhaustive tests satisfied them that these
Screws not only gave them more secure fastenings but
actually lowered their assembly costs by 15%. These savings
were effected by avoiding an investment in tapping machin-
ery,thereby alsoeliminating the cost of its maintenance, taps,

Type “’Z’' Hardened Self-tapping Sheet Metal Screws

M ) For joining and moaking fastenings to sheet metal up to six
! gauge; also aluminum, die castings, Bakelite, etc. Simply turn

W Screw into drilled, pierced or molded hole. It forms a threadin
& the material as itis turned in. Can be removed and replaced.

etc.—releasing floor space for other purposes-—reducing
the transportation of parts to and from tapping equipment.
Send for the interesting booklets “Why Self-tapping Screws
make Stronger as well as Cheaper Fastenings” and
“Modern Fabrication of Radio Receivers with Hardened
Self-tapping Screws”. Attach a description of one or more
assemblies to the coupon and we will have our Assembly
Engineers tell you whether or not you can use these Screws
to advantage. It isn't necessary to have a large produc-
tion to benefit...and you need no special equipment.

Type ‘U’ Hardened Metallic Drive Screws 2
This type of Self-tapping Screw is used for making perma-
nent fastenings to iron, brass and aluminum castings, steel,
Bakelite, Durez, etc. Just hammer the Screw into a drilled or
molded hole. It forms a thread tn the material as it is driven,

PARKER-KALON Hardened Self-tapping Screws

PAT. IN U. S. AND-FOREIGN COUNTRIES

Name and Company

=¢— Application to well known radios.evececcnccnucccanauaa=aScienti Explain F ing Security —>
PARKER-KALON CORPORATION, Dept. L, 190-198 Varick Street, New York, N. Y.

[0 Send free booklets on Security and Uses of Self-tapping Screws in radio assemblies.
[J Tell me whether | can successfully use them for fastenings described on attached sheet.

SLLF-TAPPING SCRFWS

Address

aani VTROVGER
o  deaper )

4
PANTENINGLY

WW\W. americanradeahistorv com e T ] -
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RADIO ENGINEERING

A chronological history of electrical communication
—telegraph, telephone and radio

A

This history was begun in the January, 1932,
issue of RADIO ENGINEERING, and will be
continued in successive monthly issues through-
out the year. The history is authoritative and
will record all important dates, discoveries, in-
ventions, necrology and statistics, with numer-
ous contemporary chronological tie-in references
to events in associated scientific developments.
The entries will be carried along to our times.

1828 (103)

1828 (104)

(105)
1830 (106)

(107)
1831 (108)
(109)

(110)

1832 (111)
112)

(113)

1833 (114)
1834 (115)
(116)
(117)

(118)

19
1835 (120)

v

Part 111

Harrison Gray Dyar, in America, erects an experi-
mental telegraph line on Long lsland, New York,
using a frictional source of electricity and suggests
a litmus paper receiving device. Dyar was prose-
cuted in the courts for attempting to beat the
regularly established Governmental mail service.
Joseph Henry, in America, exhibits (March) a
powerful electromagnet.
Sir Humphrey Davy dies. (Born in England 1778.)
Washburn and Moen steel’ wire-guage devised by
Ichabod Washburn.

Samuel Thomas Soemmering dies.
many 1755.)

Fechner extends the applications of and explains
the general significance of Ohm's Law.

Charles Wheatstone, in England applies the word
“telephone” to a system of transmitting sound
through wooden rods.

Faraday (October 17) discovers how to produce
magneto electricity. Later in the same year Fara-
day observes the discharge from a coil of wire
possessing inductance.

Pixii constructs a primitive dynamo electric machine.
Schilling, in Russia, invents a needle pointer tele-
graph, employing the deflecting power of the elec-
tric current upon magnetic needles.

On board the packet-ship Sully, sailing from France
to America (October 19), Samuel F. B. Morse while
conversing with Dr. C. T. Jackson, a fellow pas-
senger, first discusses the possibility of an electric
telegraph.

Saxon, of Philadelphia, constructs a primitive elec-
tric motor.

Gauss and Weber, in Germany, conduct experi-
ments with a short telegraph line.

Thomas Davenport, a blacksmith, of Brandon, Ver-
mont constructs an electric motor.

Peltier's Law announced, to the effect that: “If a
current of electricity from a battery or other source
of direct current be sent through a junction of
several metals, heat is absorbed at some junctions
and emitted at others; the emission and absorption
being reversed by reversing the direction of the
current, the quantities of these thermal actions be-
ing proportional to the current strength.”

Lenz's Law announced, stating: “In all cases of
electromagnetic induction the induced currents
have such direction that their reaction tends to
stop the motion which produces them.”

Jacobi. in Russia, constructs an electric motor.
Thomas Davenport, employs an electric motor to
move a car.

(Born in Ger-

1836

1837

1838

1839

(121)
(122)

(123
(124)

(125)
(126)

127)

(128)
(129)
(130)
131)
(132)

(133)
(134)

(135)

(136)

(137)
(138)

(139)
(140)

(141)

(142)

(143)
(144)

(145)

) Ampere dies.

Morse’s first demonstrations of telegraphy were
made during this year.
John Frederice Daniell, in England, invents a two-
fluid type of primary battery, employing a porous
cup to separate the fluids—sulphate of copper and
dilute sulphuric acid—the elements employed being
copper and zinc.
(Born in France 1775.)
William Robert Grove introduces nitric acid as an
electro-negative fluid, or depolarizer, more power-
ful than copper sulphate as used by Daniell. A
platinum negative element was used to withstand
the destructive action of the nitric acid. (Grove
cells were used in the operation of the early
American telegraph lines.)
Pouillet simplifies the operations of Ohm's Law.
Edward Davy, in England, publicly operates a
needle telegraph.
Cooke and Wheatstone, in England, procure a
patent (June 12) for a needle telegraph employ-
ing six wires and five needles. (The United States
patent was granted June 10, 1840.)
Morse gives a demonstration (September 2) of his
electromagnetic telegraph at New York University.
Morse's caveat prepared and signed October 3, and
filed in the patent office on October 6.
Masson’s telegraph invented, employing magneto
electricity and a deflecting needle.
Steinheil, in Germany, employs the earth as the
return portion of an electric circuit.
Dr. Charles G. Page, in America, discovers that a
bar of iron can be made to emit sound when rapidly
magnetized and demagnetized.
Jacobl, in Russia, propels a boat on the rxver Neva
means of an electromagnetic “engine.’
Alfred Vail, of Morristown, N. J., Morse's assistant,
announces (September) the invention of a printing
telegraph system.
The Sirius and the Great Western, the first steam-
ships to cross the Atlantic ocean westward, reach
the United States from England on April 23.
Robert Davidson, in Scotland, employs an improved
electric engine with four revolving armatures to
draw a car sixteen feet long and four feet wide.
The battery used consisted of forty iron and zinc
elements. The total weight of the car and battery
was five tons, and the speed attained four miles
per hour.
Faraday predlcts that the retardation of electric
impulses in a long underground or submarine cable
will be found to be due to electrostatic capacity.
Copper-plate reproduction of prints developed by
Jacobi, in Russia, and simultaneously by Spencer,
in England.
Prof. Page, in America, makes important improve-
ments in the electric engine.
Cooke and Wheatstone erect the first commercial ,
telegraph line in Europe, that between London and
Birmingham.
Morse gives an exhibition (January 24) of his im-
proved electromagnetic telegraph over a ten mile
circuit of coiled wire at New York University.
Edward Davy, in England, perfects and patents his
needle telegraph system (July).
‘Wheatstone, in England, patents his dial telegraph.
A telegraph line is erected between Paddington
and Drayton, England.
Aurora borealis disturbances throughout the world
(September 3) interfere with the operation of exist-
ing telegraph lines.
(To be continued)
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HE patented twisted teeth of the

Shakeproof Lock Washer produce
alocking force that assures permanently
tight connections. These teeth, spaced
at regular intervals around the entire
circumference of the washer, act indi-
vidually to form a series of separate
locks. And what’s more —each tooth
is a double action lock because it bites
into both the nut and the work surface.

This Multiple Locking principle is
vibration’s greatest enemy because it
will successfully resist any backward
movement of the nut and even under
the most intense strains and stresses the

U. S. Patents:
1.419,56-
1.604.122
1.697,954
1,782,387

Other patents
pending.

Foreikn patents. 2509 N, Keeler Ave,

Type l%_. Dnternal

or Y|
S. A.E.and Standard For Standard Bolts  For all Conntersunk
Muchine Screws and Nuts Screws

SHAKEPROOF
Lock Washer Company

{Division of Winais Tool Works) e

twisted teeth simply bite 1n
deeper—and never let go. Think
what this extra protection can mean
to your product. It’s certain to im-
prove performance and in these days of
keen competition that is reason enough
to send for testing samples immedi-
ately. Mail the coupon below today!

Chicago, IIl. Teeth
that LOCK”

Type .. Size

COUPON

Gentlemen: We want to test your Shakeproof Lock
Washers. Kindly send us samples as indicated.

Type 20

Page 7

Type 11. External  Type15. Countersunk Locking Terminals Type ... Size
For Radio and ’
Electrical Work

Firm Name

Shakeproof representatives are located in the following cities A e e e e e
New York City  Philadelphia Boston Pittsburgh Schenectady  Cleveland  Gity. ..State
Detroit Toledo Cincinnati Birmingham, Ala.  Dallas, Texas Milwaukee
Los Angeles Scattle San Francisco Toronto, Ontario, Canada  By. Title.
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Official Hotels =~

Stevens Hotel

Blackstone Hotel

MAY 2326

193 2

RADIO ENGINEERING

z%in s are in slore

e J[orall who attend

-STEVENS HOTEL -

RADIO’S BIG ANNUAL CONCLAVE

EXHIBITING ALL NEW LINES AND
THE LATEST RADIO AND TELEVI-
SION PRODUCTS.

ELECTRICAL PRODUCTS ALSO IN
TRADE SHOW AND MANUFACTUR-
ERS’ DEMONSTRATION ROOMS.

EVERYBODY IN RADIO (NEARLY
25,000 RADIO TRADESMEN LAST
YEAR) ATTENDS THIS ANNUAL NA.-
TIONAL RADIO GATHERING, THE
BIG INDUSTRY MEETING EACH
YEAR.

Better business early in 1932

The RMA event this year is advanced to
start sales early. In June, a few weeks after
the RMA exhibits of manufacturers’ latest
products, there will come the big Republican
and Democratic national conventions in
Chicago to nominate presidential candi-
dates. In June also another heavyweight
championship match between Schmeling
and Sharkey is scheduled.

GO TO CHICAGO MAY 23, SEE THE
LATEST RADIO AND ALSO ELEC-

TRICAL PRODUCTS OF RMA MANU-
FACTURERS, AND GET IN EARLY ON
THE 1932 TRADE.

This is the big and only national indus-
try radio show, sponsored by the RMA and
under its management, for RMA members,
jobbers and dealers.

All exhibitors required to show current
merchandise—no vacant booths.

Electrical products also displayed.

Thirty thousand (30,000) square feet of
radio and electrical exhibits in the official
hotels—the Stevens and Blackstone.

ADMISSION TO THE TRADE ONLY.
PUBLIC NOT ADMITTED.

Reduced railroad rates—special trains—
one and one-half fare for round trip to
Chicago from everywhere.

Official hotels—Stevens and Blackstone
—together on Michigan Avenue. Regular
rates. Make your reservations zarly.

Important and interesting business meet-
ings of industry and allied organizations.

Invitation credentials for the trade
show will be mailed about Apr:l 15th.

REMEMBER THE DATE-—MAY 23—AT CHICAGO.

RADIO MANUFACTURERS ASSOCIATION

11-WEST 42nd ST.N.Y.CITY - 32 W.RANDOLPH ST. CHICAGO
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Seven Reasons Why this Switeh
Is Insulated with Textolite

1. Better Insulation
2. Good Machineability
3. High Dielectric Strength

4. Prevention of Warping
2. Resistance to Moisture
6. Accurate Fabrication
Mechanical Strength

ERE are seven good
reasons why the
Trumbull Electric Man-
ufacturing Company,
Plainville, Connnecticut,
changed to Textolite
laminated for insulating

Hiustrating the insulating pieces, fabricated from Testolite laminated— the rear view of the 19 No. 7470 panel tum-
Trumbull tumbler switch, showing how the fabricated parts are used—and the switch complete  bler switch and other

with its black Textolite-molded case devices

Textolite laminated is a General Electric product manufactured in
sheets, tubes, and rods to meet the demand for better insulation in the
electrical field and to supply a material of inherent beauty and me-
chanical strength in the industrial field.

Study the possibilities of adapting Textolite laminated to your prod-
uct. You may be able to effect great savings for your company.

We shall be glad to send you a copy of our bulletin, GEA-1458.

OTHER PRODUCTS — Simply address General Electric Company, Plastics Department,
Textolite molded Meriden, Conn.
Cetec cold - molded
EASTERN FABRICATOR WESTERN FABRICATOR
General Fabricating Co. Electrical Insulation Corp.
37 East 18th Street 308 W. Washington Street
New York City Chicago, 11l
83112
GENERAL @ ELECTRIC
PLASTICS‘ UEPART‘MENT, M ERIDEN, CONNECTICUT

www americanradiohistorv com
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Progress in
television

By JouN DUNSHEATH

T has long been understood that the
transmission and reception of mov-
ing pictures by radio by means of
the transmitting and receiving gear

so far in use will not produce entertain-
ment results measuring up to popular
requirements. The advent of home
movies, and disc record reproduction
through audio amplifiers and loud-
speakers have not only served to tide
over the period of waiting for tele-
vision, but have established a generally
accepted standard of entertainment
value,

While television in the home will
stand in relation to home movies about
as broadcast radiophone reception
stands in relation to the phonograph,
the fact remains that such television as
we have had in the past has lacked the
perfection of development which tele-
phone broadcasting attained shortly
after its popular introduction in 1920.

True, the economic situation during
the past two years has been such thaf
purchasing power for television sets,
as for other like conveniences, has been
at a low ebb; not of a volume that
would support the necessarily large
expenditures on the part of manufac-
turers and of television broadcasting
organizations.

There is now, however, improve-
ment in two important respects. The
general industrial index indicates im-
provement in business; in employment
and, in time, purchasing power. Also,
the passing stagnation of economic de-
pression has served to invite thought
in the direction of new ideas, new
products and new facilities. In the year
1921 radio broadcasting lifted the coun-
try out of a deep valley of depression.
Television as a by-product of radio is

A

now viewed as a promising avenue
along which concerns engaged in the
electrical manufacturing arts may pro-
ceed with hope of some degree of in-
dustrial success.

Following a great deal of experi-
mentation and of laboratory develop-
ment television has progressed to a
stage where the Radio Manufacturers’
Association has prepared recommenda-
tions for the Federal Radio Commis-
sion’s consideration, and for presenta-
tion as a subject at the International
Communications Conference to be held
in Madrid, Spain, in May this year.
Chiefly, these recommendations concern
frequency allotments. The desire ap-
pears to be to aim for the 2,000 kc.,
channels in the 35 to 85 megacycle
band. It is thought that these fre-
quencies would permit of detail of real
entertainment value, and would perhaps
reduce fading and blurring charged to
indirect rays from the ionized layer of
the upper atmosphere. Also, many more
transmitting stations could be accom-
modated in a given zone.

Non-Radio Transmission

For some time engineers have been
at work on a variety of transmission
systems for television which contem-
plate employing ultra short waves, and
beam carriers of the order of light
rays. From the research department of
the General Electric Company comes
word that it is practicable to transmit
images on a wavelength of a billionth
of a meter. Transmission of this kind
would have utility in sending pictures
from a radiating system operating from
towers of such height as to give direct
beam coverage over a radius of, say,
fifteen miles. It is quite possible that
within a few years television services
will be operated by various methods.
For strictly local needs direct ray or
powerful light arcs may meet many
needs and cover a wide range of ser-
vices. Obviously, of course, television
will not be complete until its range is
practically that of present-day broad-
cast stations.

The present widespread attack upon the technical
phases of television are likely to bring about note-
worthy improvements within the year

WwwWw americanradiohistorv com

-improvement.

Adjustable photoelectric cell unit employed
for flying-spot pickup.

The General Electric Company’s sta-
tion WGY began transmitting television
signals on a regular schedule nightly
beginning May 10, 1928, enabling ex-
perimenters working on a 24-line pic-~
ture to test their equipment. In the
same year WGY, for the first time any-
where, broadcast a television drama,
using the broadcast channel for the pic-
ture signals and simultaneously a short-
wave channel for the voices of the ac-
tors. In August, 1928, engineers ex-
perimented with the first remote con-
trol television pickup, the picture of
Gov. Alfred E. Smith, as he delivered
an address accepting the Democratic
nomination to the presidency.

The WGY Players, the oldest group
on the air, was organized in April,
1922, and since that time the players
have been heard nearly every week.

During the past two or three years
the number of stations sending out tele-
vision signals has grown to more than
thirty, most of these on part-time sched-
ules. The experience gained in these
operations is pointing the way toward
The difficulties of the
undertaking are of such magnitude that
in no other way could such noteworthy
improvement have been accomplished
as is now in evidence.

Engineers in general are not inclined
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to tie television of the {uture too closely
to what is possible with present-day
apparatns. There are open minds for
entirely new  ideas and  inventions.
Quite  practicable foundations have.
Lowever, heen laid, and upon these sys-
tews will he constructed and installed
whiclh will in some measure approach
iit performance what most persons have
in mind. There are those who favor
the employment of cathode ray tubes
for oscillographic scanning, and along
this line worthwhile progress has been
made. Lhis, notwithstanding that disc
scanning is more widely used. At the
moment 1.200 r.pum., 20 frames per sec-
ond, 00 lines per {rame, is a popular
combination.

De Forest-Jenkins

After 2 very considerable amount of
pjoneer waork in television, the Jenkins
‘I'elevision Corporation has in admira-
ble fashion continued to live through
a prolonged unproductive period; ex-
perimenting, improving and exploiting.
until now, backed by the resources of
the De 1Forest Radio Company, it would
appear that the company is in a good
position to play a large part in the
expansion of this new art. Stockholders
of hoth the DcForest Radio Company
and the Jenkins Television Corpora-
tion are heing asked by their joint presi-
dent, l.eslic S, Gordon, to approve a
sale of Jenkins assets to the DeForest
Company by an exchange of stock
whereby to effect the cancellation of
inter-company indebtedness, a liquida-
tion of the Jenkins corporation, and the
expansion of the present DeForest com-
pany under the corporate name of De-
TForesi-)Jenkins Radio & Television Cor-
poration.  Although hoth  companies
have been operating as separate enti-
tics, Delforest owns a controlling in-
terest in Jenking, acquired several years
ago by exchange of stock.

In the statement issued to Jenkins
Television Corporation stockholders,
Mr. Gordon points out that the com-
mercial development of television has
been slower and more costly than was
originally contemplated. Extensive and
constantly extending activities have had
to he carried on, as well as the mainte-

Complete home receiver equipment, DeForest-
Jenkins, for sound pictures.

nance of experimental television trans-
mitting stations in order to insure for
the company a proper place in television
broadeasting  should its  comimercial
status be granted by the Federal Radio
Connnission.

In keeping with the changed tinancial
outlook in general, as well as taking
into consideration the activities of
others in the television field. the valu-
ation of Jenkins patents has been set
at $2,000,000, as reflecting a more con-
servative view of their value and one
which would justify the DeForest com-
pany in offering to purchase the Jen-
kius corporation’s property and assets
on the basis of one share of De Forest
stock for two shares of Jenkins stock,
according to Mr. Gordon.

“The management feels that, due to
the advancement of the art and the pub-
lic interest in television, the develop-
ments of the Jenkins corporation are
about to bear fruit, and that it is neces-
sary to protect the investment by insur-
ing the future of the Jenkins corpora-
tion’s assets, this being best done by
combining the business of both com-
panies in one corporate body.

The Western Television

Junior transmitter.

WwwWwW americanradiohistorv com
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Western Television Corporation

Nothing could more conclusively
point to the accelerated exploitation of
television service than the present ac-
tivities of the Western Television Cor-
poration. Competent management and
competent engineering have given this
company commercial advantages which
are aiding greatly in furthering the in-
troduction of popular television.

Such transmitting stations as those of
the Chicago Daily News. Chicago Tri-
bune, Milwankee Journal, La Presse,
Montreal, Fairfax Air Port, Kansas
City, and stations WIEXM and
WOIGHD, Chicago, are to operate with
Woestern Television Corporation equip-
ment. The company is marketing a
junior transmitting outfit to sell for
$250, and a receiving kit to sell for
$59.50. The transmitter consists of five
integral parts, completely mounted for
use: a high-powered 1,000-watt lamp;
a specially developed 45-hole scanning
disc; a powerful 900 r.p.m. synchro-
ncus motor ; an optically fine projection
lens; a pickup unit consisting of two
G-inch super-sensitive photocells. Com-
mercial activity of this order puts the
natter squarely up to those who de-
sire to participate in the introduction

Sanabria's transmitter. amplifier and
photocell frame.

of television and who desire to keep
pace with progress.

Shortwave and Television Corporation

This company, of which Hollis Baird
is chief engineer, has carried on con-
sistent experimentation with cathode
ray scanning. The cathode ray tube has
a large flat end from which the glass
tapers down like a cone to a small end.
Here are produced the cathode rays,
literally a beam of concentrated elec-
trical energy which is affected by out-
side electrical influences as though it
were made of metal, which travel across
the flat end of the tube until it has been
entirely covered by this beam.

Trying to swing a metal “pencil”
back and forth would bring the problem
of momentum and inertia of the swing-
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ing rod, but the cathode ray beam has
no inertia and can be swung as rapidly
as desired. When this beam hits the
flat end of the tube, it plays upon a
coating of material which gives a light
as long as the beam is hitting it. By
applying an alternating current on
either side of the beam through metal
plates, the beam is made to swing back
and forth rapidly. A similar but much
slower current moves it gradually
downward. The ecffect is then a com-
plete coverage of the end of the tube
just as one’s eyes scan the page.

To get the different shades of light
and dark in order to reproduce the pic-
ture, the beam is modulated at its
source so that it hits the tube end with
varying intensity which in turn pro-
duces more or less light as the beam
sweeps across the end of the tube.

The problems of reducing this method
of television to practice have been the
need for getting an end surface coating
which would give still more light and a
means of modulating the beam to get
better picture detail contrasts. Consid-
erable progress has been made in the
solution of both problems.

Little has been written about cathode
rays for transmission, but this same
swinging beam can be applied to a tube
which, in place of the light-producing
coating previously mentioned, is coated
with a light-sensitive substance.

The end of the tube then may be com-
pared with a photographer’s plate. A
lens is used to focus the desired scene
upon the end of the tube. Then the
cathode ray beam is started swinging
back and forth, travelling downward,
scanning the end of the tube. The beam
in this case acts as a carrier of im-
pressions and as each point on the tube
end is touched, the amount of light fo-
cused there regulates the beam. By the
proper application of this method in a
circuit, a series of impulses carrying
the picture, is obtained. This can then
be transmitted and when applied to a
cathode ray receiver at the other end
will reproduce the picture focused on
the tube at the transmitter.

Freed Television and Radio Corp.

Should the Federal Radio Commis-
sion accede to the requests of television
interests and allot the waves between
35,000 and 80,000 kilocycles for tele-
vision transmission it will permit of
almost complete coverage of the nation
without overlapping or interference, it
is pointed out by Joseph D. R. Freed,
experimenter in the field of radio and
television and chairman of the board
of the Freed Television and Radio Cor-
poration. Absence of overlapping and
interference is possible because of the
quasi-optical nature of short waves in
the waveband between 35,000 and 80,000

kilocycles, i. e., the signal will carry
just as far from the transmitter as the
eye can see. This is theoretically true,
although some experiments indicate that
the maximum distance over which such
television signals transmitted on the
quasi-optical waves may be slightly
greater, and possibly up to about 50
miles. Tt is this attribute of the quasi-
optical waveband that makes it possible
to allocate the exact same wave on a
full-time Dhasis to stations located only
200 miles apart from each other.
With the exception of the waveband
between 56,000 and 60,000 kilocycles,

Combination sound and picture receiver of
The "t'tav-Ler Radio & Television Corp.
.

which has already been allotted to ama-
teurs, the band requested by the tele-
vision interests is available for tele-
vision transmission. Thus we have
cleared channels over a band 41,000
kilocycles wide. Mr. Freed states that
it would be possible to have 20 stations
serving each city area, presupposing
that these stations would be permitted
a band 2000 kilocycles wide. (Televi-
sion stations now are permitted bands—
100 kilocycles wide.) There are ap-
proximately some 600 stations on the
air, broadcasting sound at the present
time. Only a small portion of these have
been allotted full time.
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It is therefore very easily seen that
the waveband requested by the televi-
sion interests would permit of ample
facilities for years to come for sound
and visual entertainment. Morcover in
this waveband it is planned to place
sight and sound on adjoining carrier
waves without interference, a condition
at present impossible on the longer
wave television channels used today.

It is announced that the Hotcl New
Yorker, New York, is to be cquipped,
in each de luxe suite, with a huilt-in
loudspeaker and a small screcen on
which pictures will be projected from
a complete television receiver built into
the wall of the room.

Philco Television

The Federal Radio Commission has
granted a permit for the Philco Radio
Company, Philadelphia, Penna, to
operate an experimental visual hroad-
casting service. The Philco Company
is reported to be carrying on cxperi-
mentation with the Farnsworth system
of television, and, perhaps, with other
systems. The interest of onc of the
largest manufacturers of radio receivers
in extending the utility of television is
significant.

Station WINS

Radio broadcast station WINS, New
York, of which W. H. G. FFinch is
chief engineer, is now on a schedule
daily from 3 to 5 p.m., presenting pro-
grams synchronized on television, with-
in the broadcast band. The station is
svnchronized with W2XCR.

Combination Broadcast and
Television Receiver

The Trav-Ler Radio & Television
Corp.. of St. Louis, Mo., has placed on
the market a combination broadeast and
television receiver which no donht will
have an appeal to radio listeners-in.
The receiver contains two chassis. One,
a short-wave unit to receive television
signals and a superheterodyne mnit to
receive programs on the hroadcast hand.
The picture is projected on u screen
approximately 7 by 8 inches, which
may be viewed from an angle. The
Taylor arc lamp is used to project the
picture in conjunction with a lens sean-
ning disc driven by a synchronous

motor.
A

CROSLEY

ROSLEY RADIO CORPORA-
TION reports net profits of $21,-

166 after taxes and charges in the nine
months to December 31. This was equal
to 4 cents on the common, compared
with net loss of $445,958 in the like
period of 1930. For the December guar-
ter the net profit was $82,118, cqual to
15 cents a share, compared with $84,-
005, or 15 cents a share, in the preced-
ing quarter and $77,521, or 14 cents a
share, in the December quarter of 1930.
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Acoustic feedback in
superheterodyne

receivers

By Epcar MESsING

UCH has been written of the

acoustical feedback or howl

that may occur in super-

heterodyne receivers.  The
possibilities of this feedback occurring
through the vibration of the plates of
the oscillator tuning condenser have
been extensively discussed, but little has
been said of practical cures. It is the
purpose of this article to present two
methods that proved the only remedies
to a particularly bad case offered by an
all-wave superheterodyne.

Howl, without the many descriptive
adjectives that were applied, is very
easily created in a short wave super-
heterodyne regardless of whether the set
is a straight superhet or an all-wave
converter combination. The reason, of
course, is that even a slight vibration of
the oscillator condenser plates causes a

T o)
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CONDENSER --.
END PLATE

MOUNTING
el STUD
STEEL ;
WASHER , _-EYELET STUD
RUBBER
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i :
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Flg. 1.

Mounting ¢f floating condenser.

large frequency change.

The problem was encountered in the
design of a converter which was to be
part of an all-wave combination.

The first model incorporated a float-
ing condenser as a matter of course;
Fig. 1 shows the mounting used. But it
was quite obvious that a real problem
existed. With the broadcast set but two
feet away there was serious feedback on
only moderately strong signals. While
it was possible to float the condenser
even more liberally it is not advisable
for short wave tuning. Additional tie-
bars on the stator plates to make them
more rigid contributed little or nothing.

The next step was to increase the
number of oscillator condenser plates
and the spacing between them. This was
a great aid and seemed the complete
solution. No howl was experienced on
strong signals even with the b.c. set
very close to the converter.

The trouble started all over again,
however, when the converter and broad-
cast receiver were placed in the same
cabinet. Reception was almost impos-
sible; the howl began as sbon as a
moderate signal was heard and often
started from noise level reception alone.

It was, of course, evident that the
proximity of the speaker was causing
the trouble. A suggestion that the vari-
able condenser be put in a sound-proof
room was immediately put into practical
use. A steel cover was put over the
condenser as in Fig. 2 so as to insulate
it acoustically. This resulted in great
improvement; only on very strong sig-

RADIO ENGINEERING

.040" CADMIUM
PLATED STEEL
!

VARIABLE
. CONDENSER

Fig. 2. Condenser with steel cover.

nals was it possible to create a howl
Heavier covers on the condenser were
attempted but the gain was negligible.

Since the condenser was insulated
from direct air pressure variation the
only other source of vibration would be
through the unit as a whole or through
the chassis. It was not possible to float
the chassis due to the method of mount-
ing but it was possible to float the
speaker and this was done as illustrated
in Fig. 3. While somewhat simpler
methods were later adopted in produc-
tion the figure shows the generic scheme.

The sponge rubber strip under the
periphery of the speaker served as a
baffle but insulated the cabinet so that
no speaker vibration could be transmit-
ted to the cabinet. The scrollwork com-
prising the speaker grill was reduced to
a minimum. Howl was completely elim-
inated, and in production sets in which
feedback was reported, was found in
almost every case to be due to tight
speaker clamping which would render
the rubber useless.

_,SPEAKER .MOUNTING BLOCK
U mma--—3/g SPONGE RUBBER
] RUBBER GROMMET -

-—SPACER-____|
L NUT -
“~MOUNTING
.. 8OLT
"WASHER
\
SPEAKER PERIPHERY

ST~ CABINET PANEL

Fig. 3. Mounting for floating loudspeaker.

Royal Canadian Signals operating twenty-seven radio stations

The Royal Canadian Signals, during the fiscal year ended March 31
roughout the Dominion of Canada. A new station was placed
N.W.T., during that period. The total number of messages sent
47,850. Receipts were as follows: Gross $47,383.06

twenty-seven radio stations th
in operation at Fort Norman,
including government and commercial was
and Net $3,797.88 (Report of the Canadian Department of National
ering Militia and Air Services for the fiscal year ending March 31,

Commercial Attaché, Lynn W. Meekins, Ottawa.)
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. 1931, had in operation

Defence, Ottawa, cov-
1931, as transmitted by
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Dual loudspeakers

l(OI'

broadcast receivers

By W. AvustIN ELLMORE*

HE increasing public demand for

better tone quality, relayed to the

receiver manufacturers through

sales channels, has given radio
engineers something to think about.
There is still something to be done in
the r-f., detector, audio, “B” power sup-
ply and speaker of the receiver. Much
effort has been expended to lessen fre-
quency discrimination in both sets and
speakers, and during the past few years
quality has been greatly improved.
Further improvements may be hard to
obtain, for apparently few seem to know
just what s necessary. Tone quality in
any receiver is determined to a large
extent by the ultimate user or con-
sumer. The writer recently had occa-
sion to have a number of people in-
dividually tune and adjust the tone
control on a tr.f. receiver of very flat
overall characteristics. All except one
turned the tone control to a point where
a little above 3000 c.p.s. was being
heard. However, from an engineering
point of view, the manufacturer can-
not afford to produce sets without high
response, and must continue to provide
tone control for the many who want it.

A single speaker can be made to
cover a band of frequencies wide enough
to please most listeners, but it still
leaves much to be desired from the
engineering and, at present, the sale
point of view. The average purchaser
favors a predominance of low frequency,
if it can be produced without the
“boomy” or resonant characteristic with
which we are so familiar, and this is
difficult to produce with but one speaker.

There are several ways of approach-
ing the desired result with two speak-
ers, and two of these methods will be
described briefly:

Case No. 1. The use of one small
speaker for highs and one larger speak-
er for lows; or,

Case No. 2. The use of two speakers
of the same general characteristics,
whether or not the same in size.

*Utah Products Co.

A

Improved tone range war-

rants the use of two loud-

speakers where best qual-
ity desired.

Let us consider first case No. 1 in
connection with the following im-
portant facts:

(a) Transmission lines on network
programs are equalized for average
irequency band of 50 to 7000 c.p.s.

(b) Many popular sets are “supers”
with the audio frequency range cut off
sharply at 5000 c.p.s. on the high end.
[f they were not, hiss and background
noise would be predominant.

(c) Cabinets are of such size that
little fundamental low frequencies are
reproduced below 100 to 200 c.p.s. de-
pending on size of cabinets used.

(d) The average broadcast listener
uses the set with tone control adjusted
to cut high frequencies.

Apparently, then, it is useless to pro-
duce speakers, dual or otherwise, which
reproduce 30 or 10,000 c.p.s. with the
same pressure output as at 1000 cycles.
However, by using one speaker de-
signed to give good low response (80
to 1000 c.p.s.) and another one for
good high response (1 to 6 or 7
thousand) a much more natural quality
of music is produced, due partly to
having two sources of sound instead
of the usual single source.

It is not advisable to try to use a
large, low resonance speaker in con-
junction with a small, high resonance
speaker with overlapping middle ranges.
In the region between the two reson-
ance points, the pressure outputs are
out of phase, and the response is de-
creased. Since in the popular price
class the manufacturer cannot afford
more than one audio channel, it becomes
necessary to introduce a filter in the
output circuit (between the power tubes
and speaker) to admit the desired fre-
quency band to each speaker. This in
practice is hard to accomplish well and
cheaply. The method, then, seems bet-
ter adapted to the higher priced radios
in which two audio channels can be
used, with the filtering done in the
grid circuits of the tubes.

Page 15

Case No. 2. Referring to points (c)
and (d), in case No. 1, let us consider
two speakers of the same size with iden-
tical frequency response. Instead of
increasing the frequency range, this
method produces a relatively greater
pressure in the low frequencies than
in the highs, as compared to the re-
sponse of a single speaker. Curve 1
shows the frequency response of a popu-
lar 8-inch speaker, in a medium size
console cabinet. Curve 2 shows the
same speaker with another of identical
characteristics mounted on the grill be-
side it. An increase in pressure out-
put of approximately 4 to 5 db. is ob-
tained in the region of 80 to 900 c.p.s.
Similar results are obtained by using
one large speaker in the combination,
and on ear test many have chosen this
arrangement.

The manufacturing problem becomes
more involved, as tests must be made
for polarity between field and voice coil
in order that the pressure outputs of
the speakers may not be out of phase
when installed in the receiver cabinet. It
is quite necessary in most installations
that the voice coils be connected in
parallel, because a series hookup will
feed most of energy into one speaker
at its resonance point, if the two are
not absolutely identical.

Many manufacturers have tried to use
dual speakers without chassis or cabinet
changes. Of course, this is to be ex-
pected in something that has sprung
into prominence over night. Particu-
lar reference is made to the fact that
adequate power for field supply has
not been available in most of these
cases. Best results cannot be produced
when the fields of the speakers are
operated so far under normal rating
due to the prominence of the resonance
peak, especially in conjunction with
pentode tubes. With the 280 tube well
up to its maximum load in many sets,
it seems rather difficult to provide the
extra 5 to 8 watts necessary. A num-
ber of tube manufacturers are consider-
ing the 580 (mercury vapor 280) as an
aid to the solution of this problem. Of
course, this necessitates drawing a few
more watts from the power transformer,
and means a few cents added to its cost.
Even though we do not consider the
actual improvements produced by the
dual speakers, and are concerned only
with the sales advantage, the extra ex-
pense involved may be warranted in
added sales points.
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Television progress

from an

engineering viewpoint

By Dr. Paur G. WEILLER

A AR

Here is an analytical review of the engineering elements
of present-day television. The way is pointed toward
the most promising line of development.

F the many methods of televi-

sion proposed and tried, four
different systems have had
some measure of success.

These are the well-known pinhole
scanning disc with the plate lamp; the
lens scanning disc with a point source
of light, recently dubbed “crater” lamp;
the mirror wheel with crater lamp, and,
the cathode ray tube system.

Most of the “television round the

corner’” prognostications are predicated
upon the possibility of improving one
or another of these systems to a point
where the images obtained will be good
enough to offer reproduction of enter-
tainment value.
- It is a peculiarity of some television
sponsors that they look too far ahead
—to television - as perfect as sound
broadcasting has become. Most of them
overlook the fact entirely that some
modest results will be obtainable by
common sense improvements in pres-
ent equipment without waiting for as
yet uninvented devices.

In keeping with this trend of thought
most of the discussions deal with at-
tempts to increase detail in the picture
by increasing ‘the number of lines. That
is, of course, difficult and accounts for
much of the delay in making use of
what is now practicable in the way of
television.

Fig. 1. Cathode ray tube.
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If we try to free ourselves from a
natural desire for -sensational develop-
ments; and if we attempt to analyze
from a purely common sense point of
view what has been achieved and how
much improvement would be essential
to sell a reasonable number of sets to
the public for say $150 each, the out-
look is not hopeless at all, but the road
to immediate progress most certainly
does not lie in the direction of more
lines and more detail in the picture.

More Light Intensity Needed

In examining the performance of
commercial television sets, or even
laboratory models, two general defects
stand out markedly; particularly if the
looker-in is one of the host of good
citizens not having perfect eyesight.
One is the fact that there is not nearly
sufficient light for comfortable ob-
servation, the other is caused by the
prevalence of interference.

There is no use worrying about
image detail when there is not enough
light to see the object, and so long as
there is enough interference to destroy
detail anyway.

The road to practical improvement
therefore must be found first in the
direction of providing more light for
the receiver, then more power for the
transmitter to overshadow the bulk of
interfering signals. The latter is, of
course, a matter concerning the trans-
mitting station alone and is tied up
with the selling of time for advertis-
ing purposes to defray the increased ex-
penses of larger transmitters.

So far the Radio Commission has
turned a deaf ear to all requests for
permission to sell time.

More light from the receiver is not
easy to obtain. The customary l-inch
square neon lamp as operated usually
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is, roughly, a five watt lamp. If we
divide the surface of the lamp into
elements the size of the scanning holes
we are looking at each plate element
only during 1/72000 of a second. As it
takes an appreciable time for the retina
of the eye to accept the image, and
this time is longer than 1/72000 of a
second we do not see the lamp in its
full brilliancy. The resulting brilliancy
might be that equivalent to a one watt
lamp or less. That is not much light
at best. The dimming effect of high
speed scanning can be best observed on
a lens disc receiver. With the
disc standing still the image of the
crater lamp on the screen is a very
bright spot. If the disc is slowly ro-
tated by hand with sufficient speed to
trace subsequent lines on the screen the
luminosity of the image decreases to a
surprising extent. From these consid-
erations it is clear that the luminosity
of the light source would have to be
increased by several hundred per cent.
to give comfortable light intensity in the
picture.

Lens Disc Systems

The lens disc outfits in general have
a more promising reputation. It is true
that the entire surface of the luminous
discharge in the lamp, or nearly, is
used. The greater distance of the lamp
from the scanning disc and screen, the

TO
D.C. " DEFLECTING »
PLATES

Fig. 2. Oscillator system.

absorption and diffusion of light by the
screen and the spreading of the image
over a large surface offset a good deal
of the advantage gained by concentra-
tion of the light source and the greater
aperture of the lenses compared with
the pinholes.

The result is a larger image which
can be viewed by several persons simul-
taneously, but again there is not enough
light for comfort. The lens disc as a
receiver element suffers also from the
fact that it is impossible to use very
good lenses because of their price, size
and weight.

The lens disc offers great possibili-
ties for commercial, large scale out-
fits for theatres where cost and bulk and
complication are not a stumbling block.
In this field we have seen the only case
where television has been quite satis-
factory.

The mirror disc did not find many
sponsors in the United States, largely
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because of mechanical difficulties. There
remains the so-called cathode ray tube.

Cathode Ray System

“Cathode ray” is a misnomer. The
moving element in the tube is not a ray
but an electron stream. It is important
to consider this in judging the pos-
sibilities of the tube for television.

If this element were a beam of light
which travels in a straight line and
produces a sharp and accurate iniage
at its end, the cathode ray tube would
offer such advantages over all other
methods of image synthesis that we
would be warranted in concentrating
all efforts on its adaptation for televi-
sion.

This is however not so. The natural
tendency of an electron stream is to
spread and not to concentrate in a spot.

Stray charges on the glass may cause
electrons to travel in a most erratic
fashion instead of in a straight line.

The accuracy of this method is no
greater than that of the mechanical
methods, probably not so good. It has,
however, the advantage of no moving
parts, and what is more important, more
light.

The images on the screen of a cathode
ray tube are of sufficient intensity to
be viewed in a dark room without much
eye ‘strain. The tube is a modified
. Braun tube. The glass envelope is fun-
nel shaped, 3 or 4 inches in diameter
at the wide end. In the neck there is
the electron source “a.” A 227 heater
of one-half standard length is quite
suitable.  “b” is a metal cylinder kept
at a high negative potential. This is
essential to concentrate the electron
stream in a narrow thread. “f” is the
anode connected to a source of 2000-
volts modulated by the receiver output.
“c” and “d” and “e” are two pairs of
plates, each pair being placed at right
angle to the other.

If an a-c. voltage is placed on one
pair of plates ‘the electron stream will
be deflected, its direction being at any
instant a function of the instantaneous
voltage on the plates. The end of the
stream will trace a line on the fluores-
cent screen at the wide end of the
tube. The length of the line will de-
pend, all other conditions equal, upon
the voltage applied to the deflecting
plates.

If the frequency of the voltage ap-

Fig. 3. Saw-tooth waveform.

plied to one set of plates is sixty times
that of the other set the electron stream
will trace sixty horizontal lines acress
the screen.  For television purposes
the stream must cross the “frame” with
the same speed as that of tlie scanning
beam at the transmitter and must re-
turn to starting position within a neg-
ligible time.

The waveform is called *'saw tooth”
as represented in Fig. 3. Such oscilla-
tions can be produced conveniently by
an oscillator of the general description
of Fig. 2. The tube in the diagram
is a cold cathode gas-filled one, the or-
dinary flat plate neon lamp being fairly
suitable for the purpose.

Fig. 4 shows the same circuit but the
gas tube is replaced by a hot cathode
grid controlled rectifier. Qperation is
the same in both cases. The condenser
is charged through resistor *r.” When
the ignition voltage is reached the dis-
charge starts, but is extinguished when
the condenser voltage becomes lower
than the extinction voltage.

The output of such a combination is
entirely dependent upon the difference
between ignition and extinction voltage,
and the capacity of the condenser. Neon
lamps become luminous at about 150
volts. The extinction voltage is apt
to vary from lamp to lamp. 130 volts
is a common value,

With a grid controlled mercury rec-
tifier the extinction voltage is always
approximately 15 volts; the ignition
voltage depends only on the grid bias
and can be made several thousand volts
if necessary.

The frequency is a function of re-
sistance and capacity in the circuit.
The duration of the vertical part of
the saw-tooth voltage curves depends
on the resistance of condenser, and tube.
It is instantaneous for our purpose.

To obtain a sharp image on the flu-
vrescent screen the ele:tron stream must
be narrow and produce a small spot
with a sharp outline on the screen.

Gas Tubes

In a high vacuum electrons will scat-
ter instead of forming a thin stream.
It is therefore necessary to introduce
a minute quantity of gas into the tube
to partially offset the effect of the
space charge. The pressure must be
high enough to produce some ioniza-
tion, but not high enough to neutralize
the space charge entirely.

The proper pressure varies according
to the kind of gas used and other con-
ditions, but it is not far from 1/1000 of
a millimeter mercury. At this pressure
the tube will stand the few thousand
volts on the anode necessary for proper
operation. A little more.gas will bring
the drop in the tube down to only 20
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Fig. 4. Hot cathode grid-controlled rectifier.

volts and miake it useless as a cathode
ray tube. }

A reduction in the gas pressure will
make the beam scatter. This is one of
the weak points of the tube as even
rare gases will be absorbed in time
by the glass walls.

The tube is, of course, limited to
reasonable dimension. Tubes at present
obtainable have a screen about 4 inches
in diameter. They can be made some-
what larger but we should hesitate to
think of a vacuum tube 2 feet in di-.
ameter to be sold at a reasonable price.

Neon Lamp Source of Light

There is one more method of tele-
vision reception which appears to offer’
some promise in spite of certain me-’
chanical difficulties. It is possible to
produce a neon lamp of minute size
to give a point of light about .020 inch
diameter. This can be mounted on the
scanning disc in place of pinholes or
lenses. Such spot lights can be made
There would be no loss
of light as there are no lenses or aper-
tures limiting the beam. The brilliancy
would be quite satisfactory for direct
viewing, and even for projection.

There will be some difficulties in
centering the lamps and balancing the
discs but these no doubt can be over-
come.

One more consideration quite impor-
tant in improving television sets should
be kept in mind.

One would hardly try to operate even
the smallest projection outfit with a
five watt lamp, but that is just what
television designers attempt to do. The
output of the average short-wave set.
is certainly not over five watts.

Two of the new output tubes in
process of development at present are
about the size of the 245 but will give
as much as 20 watts when used as
class B amplifiers. There is real hope
in this, but even then it will mean
higher currents and voltages for bias-
ing the lamp, which in turn means a.
good size power supply and filter.

(Concluded on page 37)



www.americanradiohistory.com

Page 18

New fifty kilowatt
transmitter for WGY

T A R T

By means of improved remote control the station
engineers will be enabled to maintain accurate check
on transmission quality

GY, the General Electric

Company’s broadcasting sta-

at Schenectady, N. Y., cele-

brated its tenth birthday on
February 20 with the announcement
that it has begun installing at South
Schenectady one of the most modern
50-kilowatt broadcasting transmitters in
the United States. Approximately three
months will be needed to put the trans-
mitter into service, according to the an-
nouncement by C. H. Lang, of the G.
E. company, and the work is to be com-
pleted by May 8.

This transmitter is designed by Gen-
eral Electric radio engineers for im-
proved operating characteristics, par-
ticularly as regards frequency stability,
quality of transmission, and continuity
of operation. Many of these improve-
ments are being incorporated as a re-
sult of the company’s experience in op-
erating and maintaining broadcasting
transmitters for the past ten years. This
experience has continually been used as
a basis for continued improvements up
to the present time. Throughout the
earlier period new design features have
been incorporated at WGY for thorough
operating tests under actual service con-
ditions before such features were in-
cluded in transmitters manufactured by
the company.

Not more than nine cther stations on
the air today can claim to be as old
or to have had 4s active a part in the
development of broadcasting as WGY.
In the earliest days of radio broadcast
experimentation the General Electric
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Company secured a license to operate
a station, both to provide a medium for
experiments and to promote programs
valuable for instruction and entertain-
ment. When the right of WGY to full-
time operation and to an exclusive chan-
nel was threatened, the station’s popu-
larity was demonstrated by the thou-
sands of letters from its hearers which
poured into the Federal Radio Commis-
sion. Through its close association with
radio engineering, WGY was able to
pioneer in many essential developments
—crystal frequency control in the
transmitter, the condenser type of mi-
crophone, wave propagation tests, and
other important adjuncts. From WGY
signals of 50,000 watts were ‘heard for
the first time, and many listeners feared
their receiving sets would be set afire
and that their radio tubes would give
way under the load. At a later date
WGY experimented with 100,000 and
200,000 watts. Through the use of
short-wave transmitters WGY has of-
fered its listeners many unique pro-
grams.

The Power Amplifier

In the new transmitter the signals,
controlled, metered, and amplified, pass
through a power amplifier, the first
stage of which employs a 50-watt tube.
The second stage consists of two 250-
watt tubes operating in push-pull. After
passing through this stage, the signals
attain a voltage level equivalent to ten
times the voltage of the ordinary light-
ing circuit. Improved operation has
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been effected in the power amplifier
circuits so that the correct phase rela-
tionship of the various frequencies is
maintained.

Important from the listeners’ stand-
point is the fact that the radio fre-
quency for the transmitter is obtained
from one of two crystal-controlled oscil-
lators. Both oscillators are operated
continuously day and night and are in-
stantly available for use. The highest
degree of frequency stability is at-
tained, and provides maximum assur-
ance that interference with other high-
power stations will not be experienced.

From the 50-kilowatt stage, with a
maximum rating of more than 200 kilo-
watts, combined currents are sent to
the antenna over a new type of three-
wire transmission line and are then
broadcast to the radio audience.

New Remote Control

In order that the operators may have
proper control of the transmitting ap-
paratus, it is essential that the function-
ing of the various parts may be readily
checked. The new remote control room
will be equipped with special monitoring
loudspeakers which may be connected
at various points in the circuit for di-
rect quality checking by ear. Volume
controls will be used for maintaining
the audio currents within predetermined
limits. Two different types of modula-
tion indicating devices are provided for
checking the modulating process. One
of these is an oscillograph of special de-
sign by means of which either visual
observation or permanent recording of
the combined currents may be made.
The second device is a modulation
alarm indicator equipped with an auto-
matic alarm mechanism, so that when
a predetermined degree of modulation
is exceeded, it is immediately called to
the operator’s attention by a buzzer.
These precautions are elaborate, but
recent tests have shown that if the mod-
ulation is allowed to exceed one hun-
dred per cent an additional range of
audio frequencies is produced which not
only causes a loss of efficiency, but may
cause interference in adjacent channels
because of the increased width of the
sidebands.

Wireless for Indian railways

Wireless communication between important railway centers is to be introduced in India.
The railway board has ordered from the Indian Radio Telegraph Co., Ltd., four sets of short-
wave apparatus to be installed at important railway centers. The equipment will be capable
of shorf-wave communication over long distances, and the use of wireless for these services
is expected fo result in a considerable financial saving, as well as providing a reliable alter-
native channel of communication when there is interference on the normal lines.

—————— e WWWW americanradiohistorv com
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Personnel and
equipment for the
small manufacturer

3y ZEH Bouck

OOMS of all sorts are accom-

panied with chaotic conditions—

a rule so invariable that appar-

ently it dispenses with even the
proof of exceptions. The anomalies con-
comitant with an engineering gold rush
are consistent with this general disre-
gard for verities and common sense.
The radio boom of the early broadcast-
ing days saw the meteoric rise of “cir-
cuits” and “engineers” of so dubious
merit that, in respect to the genuine, ref-
erence to them must be garnished with
quotation marks. We once took a
kindly exception in print to some of
these circuits, and became codefendant
with the publisher in a two hundred
thousand dollar libel suit—which, inci-
dently, we won. J. H. Morecroft, in
sympathy with our Augean efforts, as-
serted on the witness stand that the
circuit in question was “just a little too
complicated for a mere professor of elec-
trical engincering.”

Circuits today are fairly well stand-
ardized, and reference to the engineers
who are responsible for them can be
made without lingual pressure on the
cheek. However, the exploitation of
these circuits during the past year and
a half, by a legion of small set manufac-
turers in recognition of the midget re-
ceiver boom, has once more created an
army, of doubtful technicians. While
the major part of the radio set business
goes to the manufacturers of national
reputation, the existence of the small
manufacturer is justified by his persis-
tence, for he apparently is meeting a
-demand. The encouragement of inde-
pendent endeavor, however slight, is
cconomically sound; and there are to-
day a handful of so-called independent
sct manufacturers, who, riding in with
the tide, have developed prestige along
with square footage. And all of the
remaining parts manufacturers derive
a goodly portion of their income from
sales to the many makers of midget re-
ceivers.

A

The small manufacturer, drifting
from dress goods or candy making ma-
chinery to radio, is anything but dis-
criminating in his selection of personnel.
More often than not he is imposed upon
by self-styled engineers reminiscent in
ability and experience of those halcyon
days of yore. Manufacturing procedure
and laboratory equipment are concom-
itant limitations forming a vicious cir-
cle of inefficiency. The rather unsavory
reputation of the small manufacturers
can be traced directly to the ineptitude
of their engineers.

The existence of these conditions has
been impressed intimately upon the
writer during his engineering associa-
tions with parts manufacturers. A first-
hand incident or two will be eloquent.

Loose Engineering

A set manufacturer (of consider-
able magnitude, by the way, and well
enough established to know better)
made a midget receiver which was
widely advertised. Particular stress
was placed on a tuning range of from
1500 kc. to 550 ke—when as a matter
of solemn fact their “engineers” not
merely couldn’t make the set tune bhelow
350 meters but had no means of accu-
rately determining how high in fre-
quency the set would resonate. How-
ever, with broadcasting stations as os-
cillators, they did ascertain that some-
thing was rotten in Denmark, and they
were forced to turn to the manufacturer
who supplied them with condensers for
assistance—an assumption of noblesse
oblige and the fact that the condenser
manufacturer possessed wavemeters,
calibrated oscillators and engineers who
knew how to use them.

Rough inspection located the prob-
able trouble in the shielded grid leads
and a quick check with a capacity
bridge confirned the diagnosis. With-
out shielded leads the set was unstable—
with them the tuning range was deci-

Herein are listed the staff and apparatus requirements
of radio set manufacturers operating small plants.
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mated. The engineer was disconsolate.
We asked him what value of inductance
he was using. But this too was a mys-
tery as these had been designed by a
coil company for use with the con-
densers supplied. Assuming a reason-
able amount of circuit capacity, includ-
ing a ten micromicrofarad shielded grid
lead, it was a matter of a minute’s work
on the slide rule to designate a con-
denser and coil combination that would
cover the required frequency band—
values which this engineer studiously
jotted down in his notebook after ex-
pressing amazement at the wonders that
could be worked with a slipstick. We
described in detail the type of shielded
grid lead to use, and several days later
an assortment was forwarded for test
purposes. (Incidently, several hundred
of these receivers had already been
sold.) '

Another small manufacturer ran into
difficulty with some i-f. transformers.
He admitted that, on measurements,
they were superior to the type he had
been previously using, but in the re-
ceiver itself they did not come up to
standard. The i-f. units, he assured us,
were unstable. It required considerable
persuasion and explanation to convince
him that other inadequacies of his cir-
cuit were incapable of handling the

~added gain.

A Receiver for Export

A third engineer designing a combi-
nation 200 to 600 meter, and 1000 to
2000 meter receiver for European use,
was in a quandary as to the preferred
method of testing the set on the long
waves. Unable to convince the manu-
facturer that a trip to England would
be beneficial either to the set or to his
health, he seriously considered the pos-
sibilities of erecting a long-wave trans-
mitter somewhere in the Adirondacks
without benefit of the Federal Radio
Commission. Once again the over-
worked parts manufacturer was called
into consultation, and the mysteries of
a modulated oscillator were unfolded—
with negligible results, however, as the
long-wave side of the receiver violated
about every principle of intelligent de-
sign.

While it is possible to pick on a
fairly simple and well standardized cir-
cuit, and order parts for the same from
the parts manufacturers, this is hardly
an effective method of receiver design.
It places an unfair burden of engineer-
ing on the parts manufacturer, and
makes no provision whatsoever for the
solution of the individual problems
which are the inevitable concomitants
of any technical endeavor. It is the
purpose of this article—after a rather
lengthy introduction—to outline for the
small manufacturer, the minimum in
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the way of personnel and equipment
with which he can hope to function ef-
ficiently and profitably.

The personnel, of course, is the more
important consideration—for several
reasons. Without a good engineer,
good equipment is money wasted. The
engineer is the primary consideration
because he can designate the equip-
ment with which he wants to work, and
in many instances is capable of making
it at a considerable saving to the manu-
facturer. Lastly, the manufacturer can
seldlom go wrong in the purchase of
equipment, while the factors involved
in the selection of an engineer are
many and variable. A good Wheatstone
bridge may be bought by trademark.
The engineer must be judged by his
theoretical training and experience—
considerations which cannot be sep-
arated with any degree of definiteness.

Engineering Talent

The manufacturer employing an en-
gineer must consider both of these fac-
tors, If the applicant possesses an en-
gineering degree, his theoretical back-
ground is fairly well vouched for—
whether he’sla Ch. E. or an E. E.
(However, if he is other than an elec-
trical engineer, more attention must be
paid to his experience.) There are
many engineers with excellent theoret-
ical training who are not college grad-
nates, and their ability must then be
determined by their experience and en-
gineering associations. A full member
of the Institute of Radio Engineers
(wearing the blue insignia with gold
lettering) is generally a man with an
excellent theoretical training accom-
panied with many years of experience.

The majority of engineers at some
time or another have had occasion to
write technical articles. The demand
for the writings of a technician is prima
facie evidence of ability, and should be
duly considered. An engineer who has
heen an amateur radio operator almost
invariably has his heart in his work
and has built up an engineering back-
ground from early youth.

The human element is an intangible
thing, and it is difficult to tie down to
a series of arithmetic definitions. How-
ever, a rough evaluation of an engineer’s
ability to handle the design and produc-
tion of receivers for the small manufac-
turer may be tabulated as follows, with
one hundred points the passing mark:

Qualification Points
Electric engineering degree ................. 50
y other engineering degree ... 40
Member I. R. E. ............. 50
Publication of 20 or more tec| 40
Amateur radio experience 30
Other experience ........... ?
Associate member I. R. E, .. 5
Associate member A, I. E. E. ........... .. 10

The requirements for an associate
membership in the American’ Institute
of Electrical Engineers are a bit more
exacting than those for similar admis-
sion to the I. R. E. Also the
A. M. A. 1. E. E. displays a broad in-
terest in things electrical that is gen-
erally accompanied with greater expe-
rience and ability.

“Other experience” is indeterminate,
Its evaluation may be either plus or
minus several hundred points. The past
experience of a combination E. E. and
full member of the I. R. E., or the man-
ner in which he acquitted himself, may
be such as to disqualify him for the
particular position in mind. He might
be a world authority on piezo electric-
ity, and yet make a mess of redesigning
a midget receiver for pentode operation.
On the other hand, I know an engineer
who is not a college graduate. He is an
associate member of the I. R, E, and I
am certain hie has never written any-
thing more technical than a billet doux.
He was never even an amateur radio
operator, and he does not belong to
the A. I. E. E. Yet his experience is
such that I should not have the least
hesitancy in placing him in full charge
of design and production of a good
quality radio receiver. He is however,
fet it be granted in justification of this
article, a notable exception.

A good engineer can be hired for
$75.00 a week—and less. He should be
paid an adequate salary compatible with
the financial condition of the manufac-
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TELEVISION CONSIDERED BY RMA

An official and authoritative statement on the progress of television laboratory and broad-
casting experiments will be issued soon by the Radio Manufacturers Association. A formal and

detailed statement describing the actual presen
television was approved and ordered published by the board
facturers Association, meeting held in Buffalo, N. Y., February
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turer, with the understanding that his
future salary will be determined only
by the success of the receiver he turns
out. He should have the assistance of
at least one first-class radio mechanic
and technician drawing from $35.00 to
$50.00 a week.

Having selected a good engineer, he
himself is best qualified to determine
the necessary fundamental equipment.
We outline the requirements more as a
matter of corroboration than anything
else—for engineers are often hard put
to it to secure an adequate budget for
what the manufacturer considers su-
perfluous junk. However, a good en-
gineer with poor equipment is almost
as useless as the reverse combination.

Minimum Needs of Apparatus

The following expenditures are item-
ized in the order of their importance.
One hundred dollars is a low sum of
money to be spent on miscellaneous
voltmeters, ammeters, milliameters and
a galvanometer. A precision wave-
meter with condenser calibration, should
be the next investment and it costs
$281.00. A general purpose bridge with
resistance and capacity decade boxes
follows a close third and totals $165.00.
With the apparatus now on hand almost
any radio receiver engineering can be
accomplished by the clever engineer.
Efficient radio and audio frequency os-
cillators can be constructed in the lab-
oratory until money is available to pur-
chase standard equipment. Additional
apparatus is, however, highly desirable,
and we continue the list with an audio
hummer costing $34.00. An additional
precision condenser makes possible a
permanent bridge set-up at a price of
$45.00. A high grade galvanometer
with thermocouple takes another $44.00
of the budget, while a direct reading
ohmmeter at $30.00, and a combination
tube and set tester at $75.00, release
miscellaneous meters for other impor-
tant work.

The prices indicated are net to the
radio manufacturer, and amount to a
grand total of $774.00.

DIRECTORS

t engineering status and future prospects of
of directors of the Radio Manu-
19. The statement was prepared

by Dr. C. E. Brigham of Newark, N. J., chief of the RMA engineering division, and D. E. Re-

plogle of Passaic, N. J.,

Television progress promises to
of the RMA at Chicago next May,
meeting. President J. Clarke Coit of the RMA preside
show plans from B. G. Erskine of Emporium, Pa., trade show committee chairman,

chairman of the association's special television committee.

be a feature of the eighth annual convention and trade show
for which plans were developed at the association's directors
d and upon receipt of detailed trade

it was stated

that success of the May 23-26 radio and electrical exhibit was assured.

"| feel the utmost confidence," said President Coit,

"that next May we will have one of the

biggest shows ever. | am very much encouraged over the outlook for radio busin-ess and |
believe that our frade show in Chicago in May will be one of the most successful in a good

many years."
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Changing a trf

receiver to a

superheterodyne

OMETHING new in radio; a

converter which transforms a

tuned radio-frequency type of

radio into a superheterodyne and
at the same time functions as a remote
control unit,. has been brought out by
the General Motors Radio Corp., Day-
ton. O. The new device, known as the
General Motors Radio superheterodyne
converter with remote control, has been
characterized as an outstanding devel-
opment in the field of radio.

The converter is built to resemble a
sioking stand, with an illuminated dial
set into its beveled edge and operated

“by a small knob just beneath it. Vol-
ume also is controllable through an-
other small knob. The converter is
portable and connected with the re-
ceiver by means of a flexible cord 30
ft. long. It is constructed of antique
brass and in itself makes an attractive
piece of furniture for any room.

Remote control is accomplished en-
tirely by electrical means, without any
mechanical devices, motors or switches.
Tuning is accomplished exactly as if
operating the dials of any conventional
type receiver and the entire range of
stations may be tuned in at will, with-
out preliminary setting of cams, levers,
stops or the like. In other words, the
operator tunes in his favorite stations
exactly as if he were tuning in the dials
of the main set.

In transforming the tuned radio-fre-
quency type of set 