MARCH
25 CENTS

MARCONI
DREHER
TAYLOR
MIESSNER
LOFTIN-WHITE



www.americanradiohistory.com
www.americanradiohistory.com

AMERTRAN

TRADE MARK REG.U.S. PAT.OFF.

Type AF-8 Audio Tramns-
former—Either st or 2ud
siage audie. Trrn ratio
314 — List Price  $6.00

AmerTran Power

rausformer
Type PF-245A—
List Price $22.00

*Licensed under patents of the Radio Corporation of America
and associared companics for radio, amaceur, experimental and
broadcast reception.

*AmerTran ABC Hi-
Power 3ox— 500 rolts
DC plate voltage. cur-
rerd ufido 110 ma; AC
Jlament current for
all tubes for any ser.
Adfustable bias l'q/{-
agesfor all tubes. Price,
east of Kockies — less
trbes — $130.00.

Complete 2 stage andio
mnph%er with first stage
AmerTran De Luxe Jor
UX 227 AC and second
sl.lfe AmerTran Pish-
Pull for twwo 171 or 210
power tuhes.  Operates
1with $50 volt Amer Tran
Hi-Porcer  Box. Price
east of Rockies — less
trbes— $80.00.

AmerTran Deluxe
Andio Transformer—
List Price$10.00. Type
15 1—Between 0116 11r-
put and o output
tubes—List Price$15.00

nality

RADIO PRODUCTS

AmerTran Audio and Power Transformers and Amplifiers are
designed for those who truly appreciate fine quality in radio
reception.

Weakness in the audio system in many receiving sets results in
failure to deliver full richness of tone along the entire scale.
AmerTran Radio Products perfect the audio system and repro-
duce music and the speaking voice in true tone (without distor-
tion at any volume) just as broadcast in the studio.

For detailed information write for the following Bulletins:

Bulletin 1084 — AmerTran DeLuxe Audio Transformer
Bulletin 1087 — AmerTran Audio Transformer Type AF-8
Bulletin 1088 — AmerTran Power Transformer Type PF245A
Bulletin 1076-A — AmerTran Hi-Power Box Type 21-D
Bulletin 1075-A — AmerTran Push-Pull Amplifier Type 2-AP
Bulletin 1065 — The Complete AmerTran Line.

AmecrTran Quality Radio Products are sold by all good dealers,
or direct if they cannot supply you.

AMERICAN TRANSFORMER COMPANY
Transformer builders for aver 29 years
172 Emmet Street, Newark, N. J.

RN. 3.3¢
AMERICAN TRANSFORMER COMPANY, 172 Emmet Sc,Newark,N_J.

Please send me the following Bulletins (Check (v) chose you want).

Bulletin 1084 ( ); 1087 (  }; 1088 ( )i 1076-A( );1075-A( );
1065 ( ).
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of the 40 Easy Ways

ey

-y

00 B
to Make $3°° an Hour —_—

e In Your Spare Time

plans are a few of |

| shown are but a R . :
| s%nple of the many Z” RA D 0 ' the reports |
1 ways in which our mem- | from those now

1 bers are making $3.00 an = a
| hour upwards, spare time cashing in on th’e,
Easy Ways” |

B —

T ,-.Em-' - a2
| Y40
Clears Frank Jt:h Deutch, Pa.—-l“Since i

joining the Association have |
$3,000.00 (.. e nearly $3,000.00. It is |
almost impossible for a young fellow to fail, |

no matter how littie education he has, if he
will follow your easy ways of making money.”

g J. R. Allen, Calif. — “Have |
s?we:;:n done over $1,100.00 worth of [
business in the last 6 weeks. |

Next month I am going to open up a store {
of my own. I never knew that money could |
come so fast and easy.”

$25.00 a Week N. J. Friedrich, N. Y.—*I .
haveaveraged $25.00aweek [}

Spare Time for the last 7 months even .i*E
i

Lt and full time, from the day they join
the Association. If you want to get
into Radio, have a business of your
1 own, make $50 to $75 weekly in
| your spare time, investigate the
opportunities offered the inexper-
ienced, ambitious man by the As-
sociation.

Our Members Earning
| Thousands of Dollars
i Every Week

1 The Association assists men to
cash in on Radio. It makes past ex-
perience unnecessary. Asamember
of the Association you are trained
in a quick, easy, practical way to
install, service, repair, build and
rebuild sets—given sure-fire money-
making plans developed by us—
helped to secure a position by our
Employment Department. You earn
while you learn, while you prepare
yourself for a big-pay Radio position.

The Association will enable you to
{1 buy parts at wholesale, start in busi-
ness without capital, help you get
your share of the $600,000,000 spent
annually for Radio. As a result of
the Association, men all over the

country are opening stores, Increas-
] ing their pay, pass-
inglicensed operator
examinations, land-
ing big-pay posi-
tions with Radio
makers.

Mail Coupon Todé'y for the

though I am rot a graduate but just learning.”

Training Lands E-a%}slrkﬁ:ﬁ%:“%our
ining has been very
Him Job valuable to me. I landed a
job with the big department store out here a
few weeks ago because I had my member-
ship card with me, There were a large bunch
of applications ahead of me.”

ACT NOW

If You Wish NO-COST
Membership

For a limited time we will give to |
the ambitious man a No-Cost Mem- |
bership which need not—should not
—cost you a cent. For the sake of |
making more money now, and |
having a better position in the
future, mail coupon below now. |°
You'll always be glad you did.

{----------,----..----------. lvkq

EIE R

e

R

A

RIQDIO-F\:;'"»
Pnono%,gﬁlﬁlsﬂ’

Radio Training Association of America

E Dept. RN.3, 4513 Ravenswood Ave., Chicago, IIL E
FREE HANDBOOK L S e T bertt Pl and 25 Teny |

o o adio Han .
It is not only chock-full of absorbing & ° ™" e
information about Radio, but it shows i
you how easily you can increase your § Name . . .......ococcemmremanneeeeinmnnioon $
o ! income in your spare time. Mailing the :
coupon can mean $50 to $75 a week more for you. 3 '
i o ol % s L o Address o eeeeieenaeees '
. Radio Training Association of America '
-,g 4513 Ravenswood Avenue Dept. RN-3, Chicago, Illinois ! ., State '
g ey R X il H T SRS i——-:-;_::-.“;::::‘-------------'—-‘
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In Radio News
Next Month

Lientenant W ititam 1. IV en-
strom will link together such
apparently unrelated things as
radio, weather amd spots on
the sun. This interesting study.
one of radio’s latest develop-
ments, has great scientific pos-
sibilities.

Tran  BrLazixe THE MR-
ways BY Ramio. J. E. Smiuk
will tell how the Department of
Commerce is establishing ra-
dio beacons along transconti-
nental air routes for the guid-
ance of fliers through all ~orts
of weather conditians,

John B. Brennan, Jr., will
describe a Rypin News labora-
tory adaptation of a well-
known manufactured battery-
operated recciver for automo-
bile use,

EXPLORING THE UL TR \-SHORT
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An article of helpful pointers
and information regarding
5-meter receivers, for experi-
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with EVEREADY

RAYTHEON 4-PILLAR
Tubes, you can get the MOST

from your present radio receiver

PEOPLE in all parts of the
country are telling of the
greater power, increased dis-
tance, improved tone,and quick
action of these remarkable
new tubes. The reason is that

Showing the exclusive, patented Eveready

Raytheon 4-Pillar construction.

sturdy four-cornered glass stem, the four

heavy wire supports, and the bracing by
a stif mica sheet at the top.

Note the

Eveready Raytheons are built
stronger — immune to the
bumps and jolts of shipment
and handling. They come to
you in as perfect condition as
when they leave our laboratory
test room.

The Eveready Raytheon 4-
Pillar construction is exclusive
and patented. Examine the
illustration at the bottom of
this page. See how the ele-
ments of this tube are anchored
at eight points.

This is of particular impor-
tance in tubes of the 280 recti-
fier and 224 screen-grid type
which have heavier elements,
and in tubes used for push-pull
audio amplification, where uni-
form characteristics are most
essential. Eveready Raytheon
4-Pillar Tubes come in all

~EVERFADY

RAYTHEON

Trade-marks

www.americanradiohistorv.com

types. At your dealer’s. He
also has the famous B-H tube
for “B” eliminator units.

NATIONAL CARBON CO, INc.
General Offices: New York, N. ¥,

Branches: Chicago, Kansas City,
New York, San Francisco.
Unit of
Union Carbide

and Carbon
Corporation

Eveready Raytheon Screen-Grid Tubes,
ER 224.” The weight of the four large ele-
ments in this type of tube makes the ex-
clusive Eveready Raytheon 4-Pillar con-
struction vitally important.
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I'oto © Underwood & Uadervood

Senatore Guglielmo Marconi

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

Rapro News rok Maren, 1930

' o e

I showed these men how
toget Big Pay jobhs like these

Seldom under $100
a week

“My carnings in Radio are
many times bigger than [ ever ex-
pected they would be when I en-
rolled. In November I made $577,
December $645, January $465. My
carnings seldom fall under $100 a
week. 1 merely mention this to
give you some idea of what a
Radio man can do whe has the
training.”

E. L. Winborne.

1414 \V, 48th St., Norfolk, Va.

9

$3000 a year in own
business

“1 cannot give N. R. [. too much
credit for what I have been able to
do in Radio. I can saiely say
that I averaged $3000 a vear for
the past three vears. I am in ihe
Radio business hLere. Auny man
who really wants to advance can-
not go wrong in Radio. There is
certainly a lack of trained men.”

Fred A. Nichols,
P. O. Box 207, Eaton, Colo.

\
3
b\

\Jt
L\

781

Get Your Copy of My New Book
showi o
How to get a good

job in the Radio
Industry

Hundreds of Jobs paying *50,%60,'75,100

[~
1 IE.SMITH, Pres
NATIONAL RADIO INSTITUTE

1f you arc earning a penny less than $50 a week,
send for my hook of information on oppoertuities
in Radio. It is free. Radio's amazing growth
is making hundreds of finc jobs every year. My
book shows you where these jobs are, what they
pay, how 1 can train vou at home in your spare time
to be a Radio kxpert.

You have many jebs
to choose from

Broadeasting stations use cngincers. Operators, station
managers and pay $1.800 10 $3,000 a year. Mamu
facturers continually need testers, inspectors, foremen,
engineers, service men. buyers for johs paying up to
$15.000 a vear. Shipping companies use hundreds
of operators. give them world wide tiavel with prae-
tically no expense and $85 to $200 a month besides.
Dealers and jobbers (there are over 35,000} are
always on the luokout for good service men, salesmen,
buyers. managers and pay $30 10 $100 a week for
good men. lalking Movies pay as much as §75 to
$200 a week to men with Radio training. ‘There are
openings alnost everywhere to have a spare time or
{ull time Radio business of your own—to be your own
boss. Radio offcrs many other opportunities. My
book tell; you abeut them. Be sure to get it ut once.

My new 8 Outfits of Parts give
you extemsive practical Radio
experience

With me you not only get the theory of Radio—vou
also get practical Radio experience while learning.
You can build over 100 circuits build and experi-
ment with the circuits used in Atwater-Kent. Majestic,
Crozley Ilveready. Stewart-\Warner. Philco, and
wany other sets.  These experiments include A
and sereen grid sets, push pnll amplification and other
late features. \When yot finish my conrse vou won't
need to take “any old job” just to get experience—
vou will be trained and experienced ready to take
yont place alonyg side men who have been in the field
for years.

Back view of 5-
tube screen grid
tuned Radio fre
quency set--ounly
one of many cir-
Cuits  you c€an
build  with the
art give
without cxtra
charge.

imeCmployment Service to all Graduales.

www.americanradiohistorv.com

aweek are opening in Radio every year.

I will train you at home
in your spare time

Hold your jol: until you are ready for another. No
need to leave home. All 1 ask is part of vour spare
time. [ have doubled and tripled the salaries of
hundreds through my practical home-siudy training.
You don't have to he a high school or coliege graduate.
My course is written in easy, simple terms that most
anyone can understand.

Talking Movies, Wired Radio,
Television Included

My course is up to date with Radio's latest uses and
improvements. 1t includes Radio’s applieation to
‘Talking Movies, Television and home Television cx-
periments. \Wired Radio. Radio's use in_ Aviation. in
wldition to fAtting you for many other lines. When
vou finish you won’t be & “one job” man. You will
be trained for inany jobs.

Money back if not satisfied

I will agree in writing to refund every pewny of your
tnition if you are not satisfied with my Lesson Texts
and I[nstruction Serviec when vou have finished my
course. This agrecement is backed by the Iioneer and
World’s l.argest organization devoted entirely to
training men and young men for goud jebs in the
Radio industry by correspondence.

Find out what Radio offers you
Get my Book

This book gives you the facts on Radio opportunities
and the many features and service of N, R. 1, traimung.
It gives you 100 letters from actual students who
have taken it to prove that my methods are successful.
Get your copy today. ‘There is no obligation.

J. E. Smith, Pres., Nationa! Radio Institute

Dept. , Washington,
DUPC DOD FOR =
] s o 0 "’i(:-'
ALl Oy
~.,

J, E. Smith, President,
National Radio Institute, Dept. OCSS,
Washington, D. C.

Dear Mr. Smith:—Send me your hook. I want
to see what Radio offers amd what yon offer in
Radio trainiag. This reyuest does not obligate me
in any way.

Nane

Address
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The Broadcasting Goose |

De Forest asked in his inaugural address, upon his election to the presi-

dency of the Institute of Radio Engineers. Are we? The question has
already aroused much controversy among radio broadcasters and in the newspapers,
And Rapio NEws urges its readers to consider—what is excessive radio advertising
going to do to radio?

Advertisers were not slow to make the acquaintance of the broadcasting goose,
s and to appropriate their share of its golden eggs. A magazine or newspaper reader l
may deliberately let his eve slip over the “ads,” if he is so inclined. but a radio

“listener-in” is taken by surprise, and hears large amounts of gratuitous adver-

tising. whether he wants to or not. In the earlier days of radio such announcements

were usually of short duration. simple and concise.  The listener understood, with-

out any more ado, that a certain company had been presenting him with a program {
out of the kindness of its own heart. The listener was usually grateful, or at least

did not cavil at this information.

But today advertising announcements over the radio have expanded to almost
unbearable dimensions. The average layman, comfortably listening to an evening's
program. is told at the end not only who the senders of that program are, and the
name of the product which they manufacture, but also a thousand and one super-
fluous and—from his point ef view—boring details.

The listener. however, has become canny. With the first sign of an overloaded
advertising announcement he arises from his chair and crosses the room, grinning
craftily, to turn the dial to another program. Or, if his radio is remote controlled,
he can switch the program and grin craftily without rising from his chair.

In other words. the radio advertiser today is fast defeating his own purpese. He
has become too greedy—too avaricious. He has lost sight of the principal object
of broadcasting—the presentation of a program. He is on the way to becoming a
megalomaniac. And he is demonstrating very poor psychology.

The broadcasters themselves, and a few advertisers, have mastered this psychology,
as is evidenced by their programs in which a mere mention of the sponsorship is
made. But the majority of advertisers follow one of two annoying methods—either
the frequent breaking into a program with their announcements, or continual ref-
erences to their own products woven into the program itself.

The general excellence of sponsored programs with their diversified presentations is
undoubtedly responsible for the widespread acceptance of radio and its engineering
development. But the whole thing is becoming too much like the old fairy story of
the little girl who had to eat her way through a world of soup. It was very good
soup, but there was too much of it. Our radio programs are presented by very
good advertisers. but we have to hear too much about them. Direct advertising
by broadcasters is ceasing to build good-will, Unless something is speedily done
to remedy this situation, it is going to promote animosity and active dislike.

Where does the solution of this problem lie> Not with the listeners-in—they
have already found their solution—turning the dial. Wil it be necessary for the
broadcasting stations to restrict and censor the advertising given them? That
would be unfortunate indeed, and should not be the case. No—in our opinion the |
solution lies with the advertisers themselves. It is time for them to summon
their good sense and te make a careful survey of the ground on which they stand.
If radio advertising is to regain a position of value for both the advertisers and l
listeners-in, it must be censored by the advertiser himself! He must learn the
psychological value and increased effectiveness of short and simple anneuncements. ‘
He must realize that he cannot pamper and overstuffi his pretty goose, or there
will be no more golden eggs. ‘

‘ RE we killing the broadcasting goose, layer of many golden eggs?” Dr. Lee L
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R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE R T l
R’ T' l‘ ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION, AND TALKING PICTURES s ® Re

Big Money quick—the chance to more than double your salary—is offered to you now. RapIO
has leaped from the experimental stage toa gigantic industry, employing many, many thou-
sands and loudly calling for MorE TkAINED MEN to fill the Big-Puy jobs.

TALKING PICTURES have taken the largercities by storm and will sweep the entire country,

opening up many new good jobs everywhere. TELEVISION now cones with even greater

promise of a large number of good paying jobsand big profits for those who ure prepared.

Big Money Now! More to Come
Here is an entirely new field of profitable employment—Big-Money Jobs—$2500
—$3500-—3$5000 and up, right now—Ilots of money easily made in spare time—
increusing pay for you and more and more Mmoney us this new industry hics I oD
grows bigger and bigger. Ae;vi;::--y ;';::,:'ﬂ:.dpﬁ;:ﬁ"

- Ar. Schnell, Chiet of the R. T. 1.
Answer the Call—Get Into This Stafr. v one of The sblest and, best
- K 1IOWI F me n m Ch. e hay
Money-Making Industry Now! twenty ym:'n;) ot Tadlo experienee.
o , g _d o o . rst to est O .
The “R.T.1.” famous “3 in 1" Home Training in Radio, Television %ommunlcau?m With' Turope. | Former
and Tulkin%_Plctures makes it easy for men, young men and boys to R T TR ST
S e get into this new field quickly. R. T. 1. home trainingis practical of 'Rfu‘l;'sﬁ}" 'lat‘..‘"":?;"fﬁqﬁ{’.“ esignec
‘a2 WO, COUT ovel and easy tounderstand. It trains your head and hands at the heer to fume Ttadls mamfacturers.
5500 Honed 3 me0e ok gy same time. Your opportunities for money-making are un- pasungninils ';-emﬁh'r- YAt vioTy
ox FIT aulel e Gt limitedd. Your age, amount of education, or experience make nedifference. oo BReC Satl men' )
Ty eee 80N nafE Gred 4 p o e the Radlo ludustry.
35, oo \'..\\l“"\w-s‘b"' — If you are interested and ambitious you can succeed. .Are you willing to s
Swo Wi 1 use i little spare time at home? Thatis all you need toquickly start

~out r\.‘\ A% ety ! ! h L r A
SO i making money with R. T. I. material and home training.Y ou will be
3.7 ready fur a good job or profitable businesa of your own, even before
you finish the training. Remember—you learnathonein your spare
time on actual equipment included in fine, bigoutfitssent you by
1L.T.1. R.T.I. with all its connections in the industry, keeps

you up-tu-date und pushing forward all the time.
R. T. 1. Wonderful Free Book
Nothing Like It Ever Published

No one can fully realize the amazing size and (uture
growth of theRadio, Television, and Talking Picture
indusiries unless they know allthefacts revealed in
this R. T. 1. hook, Noexaggeration is necessary—
the plain truth is astounding. Jtwill open your
cy !};)_“Ilfdﬂwllgf the greatestdevelopmentin ! v
the history of the world—the vastnumber of 7 2
new money-making johs—enormousspare= IE1NCW Rnad+o lEn'F:a::;ng
timeprofits—all withineasy reach of am- Today I am able to class myself ng 2 Radlo
bitious men. Send for your copy before Engineer along with thejeaders, and thislsan
this edition is exhausted. due to the nelf) of R. T. 1§ hreve bech able to
BigR.T.1.BaokFres—mieThey Last | Findiceticmitycvory ploponien it wlicl
prase of R.T.1..anduny man desirlng totmprove
himselfcan do nothlng better than Hnd out what
this Institution has to offer. 8 stnrred with
thelr training.—11. F.. 8. TTER , Chlet Rudlo
Ingineer, Western Alr Lxpress, 111 118,
RADIO & TELEVISION INSTITUTE
Dept. 843,4806 St. Anthony Ct.,Chicago

RADIO & TELEVISION INSTITUTE
Dept. 843, 4806 St. Anthony Court, Chicago

Send me Free and prepaid your BIG BOOK
“Tune In On Big Pay” and full details of your
three-in-one llonie Training (without obligating
me in any way).

3 > UP MONEY JOB THROUGH R, T. 1. traminzin Broadeasting, Sales, Serv- i
SR At S % Lust:lllng, 1n business for yoursel!, I Nuame

{ce, Manufacturing, Repairtng, 8hin and Station Operating.

I R.T.1. TRAINS YOUAT HOME FOR A GOOD JOB OR A PROFITABLE Address
R. I. I- PART TIME OR FULL TIME BUSINESS OF YOUR OWN City i
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experiments.

Folla:.‘_irrg is Sennta.rc_' Marconi's address delizvered from the Lon-
don studios of the British Broadeasting Corporation and rebroadcast
in the United Stutes by the National Broadeasting Conmpany.

Tue Epitors

T gives me very great pleasure to recount to Americans
through the courtesy of the National Broadcasting Com-
pany of America and the British Broadcasting Corporation

) my experiences at the time when I first attempted and,
indeed, successfully, to send radio signals across the Atlantic
Ocean twenty-eight vears ago, almest to the veryv hour.

From the time of my earliest experiments 1 had alwavs
held the belief, almost amounting to an intuition, that radio
signals would some dav be regularly sent across the greatest
distances on earth, and I felt convinced that trans-Atlantic
radio telegraphy would be feasible.

Very naturally I realized that myv first endeavor must be
directed to prove that an electric wave could be sent right
across the Atlantic and detected on the other side.

What was at that time a most powerful wireless station was
built at Poldhu in England for this purpose and an antenna
svstem was constructed, supported by a ring of twenty masts,
cach about two hundred feet high. In the design and con-
struction of the Poldhu station I was assisted by Sir Ambrose
Fleming, Mr. R. N. Vivevan and Mr. W, S. Entwisle.

Another similar station was erected at Cape Cod in Massa-

Rapio NeEws ror Marci, 1930

$*hotographs by Conrtecy Radle- Vietar Corporation

(Upper left) A scene at St. John's, Newfoundland, showing Senatore Marconi's
arrangement for using a kite to suppert the antenna which he used in his first
(Left) The kite itself.

(Above} A group of engineers at St. John's
who witnessed the first tests.

chusetts. By the end of August, 1901, the erection of the
masts was ncarly completed when a terrific gale swept the
English coasts, with the result that the masts were blown down
and the whole construction wrecked. 1 was naturally extremely
disappeinted at this unforeseen accident, and for some days
had visions of my test having to be pestponed for several
months or longer. but eventually decided that it might be pos-
sible to make a preliminary trial with a simpler aerial attached
to a stay stretched between two masts 170 feet high and con-
sisting of sixtv almost vertical wires. By the time this aerial
was erecied another unfortunate accident, also caused by a
gale, occurred in America, destroying the antenna system of
the Cape Cod station.

1 then decided, notwithstanding this further setback, to carry
out experiments to Newfoundland with an aerial supported by

N December 12, 1929, Senatore Guglielme Marconi. whe
sent the first wireless message across the Atlantic
twentyv-eight vears ago. spoke into a microphone in London
and his voice was heard throughout the United States.
Graham McNamee, in New York, introduced Marconi to
American listeners.
Engineers of the National Broadcasting Company and the
Radio Corporation of America were successful in picking
up a short-wave broadcast from Station G-55W, at Chelms-
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Come | rRUE

Senatore Guglielmo Marconi

International program
on short waves from
England celebrates the
twenty-eighth anni-
versary of the first suc-
cessful trans-oceanic

tests
Senatore Marconi broadcasting from the English broadcasting station G-S5W
at Chelmsford -
llm,:;*' S "..Jnyq n...,*- '}
® New Mea, sy Thundey 1]
a balleon or kite, as it was clearly impossible at that time of | a"(f f;,'!! =3 ot M/Z’La-":
the vear, owing to the wintry conditions and the shortness of | L “ Nl ik, sl )
the time at our disposal, to erect high masts to support the i & |5?” t .
receiving aerial. On the twenty-sixth of November. 1900. I  (Right) Photo |'5"'£'>’1' - =3 9, '7 g

sailed from Liverpool accompanied by my two technical assist- of Marconi’s

ants. Mr. G. S. Kemp and Mr. P. W. Paget. log-book
We landed at St. Johns, Newfoundland, on Friday, Decem-

ber the sixth, and before beginning operations I visited the

Governor, Sir Cavendish Boyle. and the Prime Minister, Sir

{
| b i e i) mﬁ'}z% A
I E/L/l larLoni {r b ](uflhngw’[o_u&

Robert Bond, and other members of the Newfoundland govern- RM’U(“FM P, L.T{;:L::I:ﬂ
ment. who promised me their heartiest co-operation in order b e 2 :;C“'(’fﬂ | b | qﬂi
to facilitate my work. After taking a look round at the various S =g L 5% J

sites, I considered that the best one was to be found on Signal
Hill, a lofty eminence overlooking the harbor. On the top of
this hill was a small plateau which I thought suitable for flying
cither balloons or kites. On a crag of this plateau rose the
Cabot Memorial Tower and close to (Continued on page 349)

(Left) Marconi

and his two assist-

ants, Mr. G, S.

Kemp and Mr. P,
W. Paget

ford, England, of Marconi's voice, and it was rebroadcast
through a chain of forty-six stations extending as far west
as Denver. The short-wave signals were picked up at River-
head, Long Island, and then routed to the New York NBC
studios and the network. The rebroadcast was the sixth
successful attempt of this organization to rebroadcast a
program from abroad. WEAF and WJZ were the New York
outlets,
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Above, the generutors and transmit-
ting equipment of breadcasting station
at  Konigswunsterhausen, Germany,
from which programs were trans-
mitted on short waves to the United
States on Christmas Dav.  Right. con-
trol room of the Konigswunster-
hausen station

David Sarnoff

N January 3, 1930. David Sarnoff was elected president

of the Radio Corporation of America. one of the

highest honors conferable in the rudio world. His

career, from his verv entrance into industrial life. has
run parallel with the vast expansion of radio communications
throughout the world. Still a young man—barely thirty-nine
vears of age—he has directed, as general manager of the
R. C. A.. the operating aciivities of the first American owned
and operated system of wireless communication. Later. as
vice-president and subsequently as executive vice-president of
the company. he helped to organize and shape a great develop-
mental program in electrical comnunications that brought the
radio industry to the forefront of industrial achievement.

Born in Southern Russia. Mr. Sarnoff came to America as
an immigrant with his parents when he was only a child. When
he was nhfteen he secured a position as an office boy with the
Marconi Wireless Telegraph Company of America. This was
the beginning of his meteoric rise to eminence in the radio
field. He became commercial department manager of the
Marconi company and. in 1919. general manager of the R. C. A.

With the first faint rise of the broadcasting art in the United
States, Sarnofl saw the opportunity for the development of a

Ramo News vor Maren, 1930

CUI'I'CI]'C

By Stuart

néw service and a new industry. His
pioneer experience in the art aided in
the program of industrial and patent
mobilization that made it possible for
the United States to assume an im-
mediate and leading position, not only
in international wireless communici-
tions, hut in the new industry that
broadcasting had brought into being.

He was a leading figure in the organization of a permanent
broadcasting service. improved broadcasting programs, and the
acquirement of more talent and national coverage. In 1928
David Sarnoff hecame president of RCA Photophone, Inc. His
negotiations later resuited in the formation of the Radio-Victor
Corporation and the General Motors Radio Corporation.

His contributions te radio have been tremendous. e has
been a vital and significant factor in the molding of the radio
world in its present form, and. considering his past achieve-
ments, R. C. A, may consider itse!f fortunate indeed to have
such a man as David Sarnoff at its head.

Overseas Broadeasting

The first international exchange of broadcast programs on

Above, short-wave receivers at River-
head. L. I., used by the National
droadcasting Companv for receiving
transoceanic programs. Left, control
room and transmitter equipment of
PCJ. Huizen. Hollund. which broad-
cast programs received in this couu-
try on Christmas Day
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Comment

C. Mahanay

Christmas dav was an exceedingly successful achievement and
a triumph of radio engineering. Reception in this country,
from Eindhoven, Holland; Koénigswunsterhausen, Germany, and
London was remarkably clear. Reports from the Continent
have indicated that our program was also satisfactorily received.

This overseas program has introduced two questions. First,
in what respects was our own broadcast inferior to the Euro-
pean one? The music received from the other side was all of
an excellent quality, well-presented and interesting to hear,
Our program consisted, for the most part, merely of saxophone
hrayings and other typical evidences of our night-club hilarity.
We did not repay Europe in the same coin. On such an occa-
sion it should be our natural desire to present only the best—
and our best is a good best, if we care to present it. It is to be
hoped that next Christmas we will give Europe a program
worthy in all respects of its own.

The second question which arises is one which is always sum-
moned at such times: What is across-the-seas broadcasting
going to do for a universal language? Will it help to bring it
about? Undoubtedly it points the way to what is a daily more
urgent need. But the probability is that not for many more
vears will feeling be strong enough to bring any sort of action
on this matter.

A Radio Bonfire

Witnessed by city officials, a squadron of police and members
of the fire department, the biggest burning of obsolete radios in
the history of the industry was held near City Hall, in Philadel-
phia, under the auspices of Philco’s local dealers, recently.

One thousand radio receivers, adjudged obsolete, went up in
flames, after scores of other sets had been saved for the hos-
pitals and the poor of the city. J. C. Marden arranged the big
bonfire, with the idea of boosting business in new sets. Also,
he said, sale of more new sets would be in keeping with the
Hoover prosperity plea.

A representative of the Mayor's office presided at the bon-
fire, which attracted thousands of spectators during the after-
noon of the spectacle, held four blocks from the Municipal
Building.

As ninety per cent. of a radio receiving set is metal, a large
quantity of parts which remained after the fire was sold for
junk and the money realized in this manner was turncd over
to the Philadelphia Christmas Seal Relief Fund.

A Successful Receiver

Among the men who have been outstandingly successful in
the radio industry is E. H. Scott, designer of a superheterodyne
receiver which is sold exclusively, through authorized and
qualified representatives, in cities throughout the country. At
a time when manv manufacturers are in the throes of serious
financial difhculties, Mr. Scott greatly increased his manufac-
turing facilities, in order to supply the demand for his custom-
huilt product,

This superheterodvne is the realization of a dream which the
designer believed might some day come about—a laboratory
creation in every sense of the word. The Scott method of dis-
triblution has proved a success, as is evidenced by the phenom-
enal sales record of these receivers.

Auto-Radio

The one-time phantom of auto-radio is rapidly materializing.
Predictions by leaders in the industry indicate that radio sets
will eventually be sold largely by automobile dealers. Several
prominent motor companics have already distributed radio sets
through their dealers, and radio producers are making arrange-
ments with individual dealers for distribution,

David Sarnoff, President of the Radio Corporation of America

One of the big difficulties of the radio manufacturers has
been that of securing proper represeniation in the smaller com-
munities. I'ew of the stores found in the average village or
small town can afford to keep a complete line of sets in stock,
and the advertising devoted to them is. of necessity, limited.
The automobile dealer, however. is accustomed to going out
and selling his product, and is trained to recognize the necessity
of servicing the commodity he sells. It seems, therefore. only
natural that a large part of the future of radio sales should rest
with him.

The handling of radio receivers will enable automobile
dealers to pass more comfortably through the winter months—
always a difficult period for car sales, and an excellent one for
radio.

On the other side of the Atlantic the fame of auto-radio is
also growing. A Paris taxi-driver reports that. since he has
equipped his cab with radio, he is able to persuade even the
most impatient riders to remain calm and contented in traffic
jams, and that by tuning in love songs amorous couples can be
casily enticed into taking rides.
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Philco dealers make a bonfire of obsolete radio receivers
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The

“Boy-Scout”

Four

1930

Ravio Nuws von Marcir,

By John B Brennan, Jr.

Scoutmaster, Troop 3, Hollis, N. Y

A modern recerver, suitable for

youthful experimenters and especially
valuable for Troop Headguarters or
Camp use,designed by a Scoutmaster for Scouts,

and approved by Radio News Technical Staff.

LL boys. whether they he Boy Scouts or not. have at
some time or other felt the urge to build a radio re-
ceiver which they could call their own. a receiver
which they could proudly say they built “from the

ground up.”

Boy Scouts are particularly interested in this phase of radio.
because some of the tests which must be pd«cd for advancing
in Scouting from one rank to another require : working knowl-
edege of radio

The Ruadio News Boy Scout receiver has been designed for
just such bovs.

All through the process of designing and constructing this
receiver a number of important L()llbldt‘r.l[l(ms have been kept
in mind. They uarc. first. that the receiver must be of ~1mplc
design. and not dithicult te understand as far as construction is
concerned.  Secondly, it must be low in cost. necessarily using
parts which arc casily obtainable at not too high a price. How-

0}

T
"o T

"
vV

ever. naluralness of tone should not be sacrificed to mere
cheapness.  As an indication that the parts tinally emploved
are easily obtainable at a reasonable cost, those parts sclected
are, in almost every case. to be found on sale in chain stores
such as Kresge's, \Ic(ror\ s. I W Grand and W, T. Grant.
Third. it must be so designed as to be easily wired, for nothing
SO dmourages a set-builder as to be confronted with a com-
plicated circuit. often resulting in a maze of wiring which ¢ven
tne experienced would find ditheult to check.  Fourth, the re-
ceiver must be one which can be operated easily. The number
of controls had to be cut to a minimum. and actual tuning
operations had to be accurate so that station positions on the
dials could be logged.

The Circuit

After considering all these qualifications which the final set
must possess it was decided to employ a simple four-tube cir-
cuit which, through all
the years of progress
and development in the
radio art. still enjoys
popularity.

It consists of one
stage of tuned. neutral-
ized radio-frequency
amplification. a regen-
erative detector and two
stages of transformer-
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Fig. 1—An old “stand.
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— J is employed in the "Boyv
T ! Scout” receiver. One
stage of tuned neutral-
tzed radio-frequency
amplification is followed
by a regenerative de-
l tector and two stages
I of transformer-coupled
audio-frequency ampli-
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Fig. 2——In the picture wiring diagrum (above)
each of the parts is shown in approximately
the same position it occupies in the hnished
receiver. Wiring of the receiver is easily ac-
complished with the atd of such a diagram.

This top view of the recceiver shows the actual
location of atl the parts. It should be com-
pared with Fig. 3

coupled audio-frequency amplitication. 1In the
radio-frequency. detector and first audio
stages. type —-01.\ tubes are employed. In the
final or output audio stage a type —12\ tube

is used.

In this article the circuit is shown for bat-
tery operation, but in a forthcoming
issue instructions for building a power
supply, to be operated from the light
socket, will he given.

Now. taking up each part of the re-
ceiver circuit, the radio-frequency am-
plitier is used to build up the feehle signals which are ahsorbed
by the antenna system. However, certain precautions must be
taken to make this radie-frequency ampliner stable in opera-
tion. for it has a habit of going into escillation and acting as a
miniature transmitter of squeals and squawks. To prevent this
amplifier from oscillating. a neutralizing system is emploved.
If vou will look at the circuit diagram of the receiver. Fig. 1.
vou will see that the plate coil connected to the plate of the
first tube is tapped at the center, and connection to the *“B* hat-
teries made at this point instead of at the lower end of the
coil. as is usual. Note. too. that the lower end of the coil con-
nects through a small variable condenser to the grid of the
same tube.

Now. if the r.{f. tube oscillates. any voltage which is set up in
the upper half of the plate coil is also set up in the lower half.
The voltage in this lower half of the coil is equal to that in the
upper half, and. by means of the equalizing condenser. is ap-
plied to the grid of the tube in opposite phase or relation to
that existing on the plate. In this wayv. since the two effects
set up are equal and opposite. they cancel each other and thus
prevent the circuit from oscillating.

This system of oscillation contro! is known as the Roberts

scheme of neutralization. and has been employved with areat
success in such popular circuits as the Roberts Retlex receiver.

the General Radio Universal Receiver, the Aristocral and
others.

The detector circuit is of the regenerative tvpe and employs
a tickler coil for regeneration. This is called the inductively
coupled fecdback system. Although a tvpe 0L\ tube is speci-
fied for this part of the circuit. it is equally possible to employ
the 200\ tube. a special detector tube. In the -0l A. the return
connection from the lower side of the secondary of the detector
coil is made to the minus side of the filament supply, whereas
with the 200 tube the connection is made to the positive side
of the filament supply.

Two transformers of 3'% to 1 ratio are emploved in a stand-
ard transformer-coupled audio-frequency amplifier. A coupling
transformer is located in the circuit between the final audio tube

and the loud speaker.

Construction

In designing a receiver it is usually the aim of the designer to
arrange the parts so that. first. the various pieces of apparatus
are arranged 1o provide short direct connection one to the other,
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Fig. 3—The location of each
part to be mounted on the
baseboard is indicated here.
Before permanently fasten-
ing the units in place. lo-
cate them temporarily and
check with this lavout

A behind-the-pane! view of
the Boy Scout Four

and secondly. the tuning
and other control units are
placed so that a svmmetrical
panel appearance is ob-
tained.

It used to be the general
practice to construct a re-
ceiver much in the same
fashion as the circuit was
drawn. That is, the r.f. and tuner ele-
ments took up the left end of the hase- |
board while the audio channel was strewn !
along the right end. This resulted in an
unbalanced panel appearance. Now the
practice is quite general to lay out the
apparatus in the form of a U which has
been dropped over on its left side. thus
— . On the lower side of the U is placed
the r.i. and detector apparatus while the
audio parts are situated along the upper
side. Not only does this practice make
for greater compactness and cleaner panel

5 ———=—

c

— 3
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board by three round-head brass wood-
screws,  When all the hasehoard parts
have been mounted. the panel is fastened
to the front edge of the base.

Wiring

The wiring of the receiver is most
casily accomplished with the aid of a
soft, solid. well-insulated wire. This type
of wire takes solder well and makes a
clean, firm, soldered joint. All connec-
tions should be soldered to insure perma-
nence of operation.

The picture wiring diagram shown in
Fig. 2 will aid materially in making these
connections. It is suggested that a regu-
lar procedure be adopted in wiring the
set. First wire all the filament circuits,
then all the grid circuits, then all the plate
circuits.

Operation

Before the receiver can be
operated satisfactorily it will
be necessary to provide a
good antenna and ground sys-
tem. If the set is to be used
in your Troop Headquarters,
the antenna-ground system
can be a permanent one. If
the set is to be used in camp,
then vou will have to get
along with the best antenna
and ground which conditions
will permit.  Generally, the
antenna should be about 73

Fig. +—The panel of the re-

ceiver should be laid out and

drilled for mounting holes, as
shown in the lavout below

e

appearance. but it also materially shortens
the connecting lcads.

Assembly

The first thing to do is to obtain the parts as listed in the
parts list.  Since the receiver has been actually built with these
parts. and the layout made accordingly. it is recommended that
no substitution be made unless the substituted parts are some-
what like those recommended.

After all the parts have heen purchased. the 7 by 18 panel
should be drilled according to the drilling layout shown in
Fig. 4. It is well to make the hole first with a small drill. sav
a No. 28. and then. where necessary. enlarge with a bigger drill
to the proper size.

When all the holes have been drilled. the two tuning con-
densers. the volume control and the detector coil may be
mounted in their proper places on the back of the panel.

Then. following carefully the layout of the baseboard parts.
as shown in the accompanying photographs and in Fig. 3. the
sockets. transformers. etc.. should be placed in position. Once
vou have decided that these parts are in their right places they
should not be moved. but fastened securely to the baseboard
with round-head brass woodscrews.

The binding post strip is held to the rear edge of the hase-

NOTE - HOLES MARKED THUS © T0 BE {DI!ILL AND COUNTERSINK
ALL OTHER HOLES 7O BE QDR!I.L EXCEPT AS NOTED

feet long and fairly high. say 40 1o 50 or more feet. In camp.
an iron pipe driven into moist earth will provide a satisfactory
ground,

Three 45-volt “B” batteries, two 4V4-volt “C” batteries and
one 6-volt storage battery are required to operate the set. The
r.f.. detector and first audio stages require -0!A type tubes,
while a —12A is used in the final audio stage.

Connection of the batteries to the binding post strip is shown
in the diagram. Fig. 5.

When all these connections have been made, the tubes in-
serted in their sockets and the loud speaker. antenna and
ground connected to their respective posts, the set is ready for
final adjustment.

With the tuning controls set so as to receive a weak signal.
turn up the regeneration control slightly so that a whistle or
squeal is heard in the loud speaker. Now, if by turning the
left-hand tuning dial (C1) an uneven squeal is produced, having
two distinct but unequal peaks to the whistle, it is an indica-
tion that the neutralization of the r.f. stage is not perfect and
requires adjustment. This is done (Continned oun page 872)
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Solving a
roadcaster’s

T

Di/emma

Problems That Arise in Connection With Receiving Sets
Are Really Insignificant in Comparison With
Those of Broadcast Station Operation

ROUBLE was brewing at KNX,
and wise studio underlings. seeing
the storm clouds gathering about
the station manager’s brow, were
scurrying te cover.. True, reports trickled
in constantly from the forty-cight states
of the Union, from Canada, Mexico.
Cuba. and Alaska, with a fair sprinkling
of acknowledgments from Australia, New
Zealand. Japan, England. and various
South Sea islands. But listeners in parts
of the surrounding area, including the
northeastern suburbs of Los Angeles, had
reported that KNX was not coming in as
well as before it had moved its transmit-
ter from Hollywood to a point in San
IFernando Valley, seven miles away. where
it is operated by remote control from the
studio on the Paramount Pictures’ lot.
And when things begin to happen to the
local service area there is bound to be
trouble. Broadcasters must fully cover
the local area whether distant listeners
are served or not: and it was the desire
of the owners of KNX that their station
blanket Southern California with a bump-
ing signal amply strong to override static
and atmospherics at all times of the year.
Technicians scratched their heads. The
usual nuntber of amperes were going into
the antenna. and field strength  tests
showed 15,000 microvolts per meter at
Santa Monica, 15 miles away. DBut up
at Altadena, about 25 miles removed in
a straight sweep up the valley, the inten-
sity was somewhat less than the 10.000-
microvolt level set up by engineers as a
stundard for “excellent, year-round loud-
speaker reception,”  And when Navlor
Rogers, station manager, called his tech-
nicians into his ofhice and in a few well-
chosen words delivered an ultimatum to
the effect that something was wrong and
that the technical honor of the station de-
pended upon their finding out what it
was. things began to move rapidly.
Within a short time Ole M. Hovgaard,
a survey engincer of the Bell Telephone
Laboratories, was summoned. Earle C.
Anthony, Packard distributor and owner
of KFI, heard of what KNX was doing,
and generously tendered the use of a
seven-passenger  Packard  straight-eight
phaeton. Inte this vehicle was loaded all
the apparatus necessary to determine the
wav a station’s wave was behaving after
being shot out from the antenna into
space.

By C. S. Gleason

———

THE great majority of lis-
teners have little occasion
to learn about the inside prob-
lems which arise in the cth-
cient operation of a high-
power broadcast station, and,
providing no interruption oc-
curs during the enjoyment of
a favorite feature, they prob-
ably care even less.

But let a break occur, and
their first move is to telephone
the station to know “why.”
Some even are stirred to put

their thoughts—or at lecast
some of them-—on paper in
no uncertain terms, for the

benefit of the station manager.

Mr. Gleason, the author,
tells here the story of how one
station, out on the west coast,
after moving to improve its
service, found that the local
area was not being served as
well as before the change.
Simple though the trouble ap-
peared to be, it required a
good deal of time and labor to
track it down.

Although not intended par-
ticularly for the guidance of
station managers, this article
will undoubtedly open up to
them new lines of thought. At
the same time, it will give to
broadcast listeners some ink-
ling of the tremendous prob-
lems which beset the station
manager in his efforts to re-
main on the air “on schedule.”

.

Upon a geological survey map showing
the contours of the surrounding district. a
circle was traced around the station's lo-
cotion, with a radius such that the cir-
cumierence followed, as ¢losely as pos-
sible. existing boulevards, This repre-
sented the ideal field distribution, Then,
with the transmitter at KNX running at
fixed output, a point on the circumference
of this circle was selected, Here a spe-
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cial shielded superheterodyne was tuned
to KNX's wave and the reading of a
milliammeter placed in the plate circuit
of the second detector was noted, Then
a local oscillator was substituted as the
source of current. and the inten<ity of its
output adjusted until the milliammeter
reading was the same as before. The os-
cillator output thus measured KNNX's field
strength. At various points within the
circle other readings were taken.

By the time the circuit was completed
and the readings plotted upon the map,
with the points of equal field strength
connected by a smooth line. the resultant
figure was far different from the perfect
circle of ideal distribution, The general
trend of the loops and kinks was roughly
toward a figure-cicht, with several minor
bulges giving a clover-leat effect.  Evi-
demly the radiation was most effective in
a line running approximately crosswise to
the valley and down to the ocean. But
over a sector N. 1307 E. and over most
of Hollywood and Beverly Hills, the radi-
ation was weaker—ibout 67¢, of that to
the east and south. in which direction lay
the Santa Monica Mountains, a long, low
range running horth-northeasterly down
to the ocean. and attaining a height, at
some points, of approxinttely 1400 feet.

Mr. Hovgaard knew that mountains, as
well as skyscrapers and city areas. have a
pronounced screening effect. This effect
he set about to measure. Over the few
existing roads through these mountains—
many of them hardly more than trails,
rough and crevassed by the rains—went
the field car.  Measurements were taken
at points on an ever-widening spiral. ter-
minating at last bevond the mountains.
And when the results were plotied upon
the map, it was found that on the far
side of the mountains the signal strength
dropped  sharply. the shadow effect in
places reaching as high as 60¢,. The out-
look for improving reception was not
bright, since it was not considered practi-
cable to change the physical features of
the topography =0 as to straighten out the
clover-leaf into a nice, symmetrical circle.
Boundless as was Mr. Rogers” faith in the
ability of the Bell engineers, it was not
sufficient to move these mountains.

But Mr. Hovgaard did not believe that
this told the whole story, The intensity
on the side away from the mountains was
also low, Why should there be a shadow
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The country surrounding KNX’s transmitter mapped by a Fairchild ship.
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The clover-leal outline indicates the field

before new insulators were installed. The oval shows the result of the change which redistributed the field to the nearly

perfect circle of theory.

where there was nothing to cast one® So
he set out on another series of tests. The
frequency was lowered to 700 k.c., and a
new curve was blotted.

“Aha!” exclaimed Mr. Hovgaard. “The
plot thickens!”

The distribution of the field. while not
perfectlv uniform, was at least ovular in
shape. And the reason, deduced Mr.
Hovgaard, was what he termed “tower
resonance.”

Now the antenna at KNX, as will be
seen from the photo. is a single vertical,
six-wire cage 179 feet long. swung be-
tween two graceful steel towers 225 feet
high and 3530 feet apart. It so happened
that the natural period of the tall slim
masts coincided very closely with the fre-
quency assignment of KNX: namely,
1,050 k.c. The towers therefore acted as
resonant circuits, and a large current was
easilv induced in them by the passing
wave, with the result that the field was
greatly distorted in that direction.

In his report, Mr. Hovgaard summed
up the situation briefly as follows—that
the trouble was due to four causes:

(1) Directive and inefficient perform-
ance due to tower resonance.

(2) High attenuation by the Santa
Monica Mountains,

(3) The relatively highly
quency.

(4) The relatively great distance of the
station from the local areas to be served.

Although it is true, he said, that
greater distance of transmission had been
obtained more easily on the shorter
waves, it 1s also true that for local
service, which depends upon the ‘‘ground
wave,” the lower frequencies are attenu-
ated less with distance and so can serve
larger areas dependably. Given equally
powerful stations and equally efficient
antenna systems, the signals at. fifteen
miles’ distance from a station on 1,050 k.c.
will be 15 lower than from a transmit-
ter on 700 k.c. At greater distances, this
effect 1s even more pronounced. The in-
tensity of the ground wave falls off rap-
idly with distance: for example, on 1,050
k.c. it will take only one kilowatt of power
to produce the same signal as will be
heard at 135 miles with five kilowatts out-

carrier fre-

www americanradiohistorv.com

The largest curve illustrates the effect of the Santa Monica Mountains upon the station’s radiation

put. The one-kilowatt signal at three
miles is four times as strong as that from
a five-kilowatt station at fifteen miles.
Therefore it is a good thing to get as
close to the area to be served as possible,
bearing in mind, however, that too close
proximity to business districts may result
in high atenuation and “shadows” cast
by tall, steel-frame buildings.

“Well, what are the remedies?” Mr.
Rogers wanted to know.

“There are a number of possible solu-
tions,” replied Mr. Hovgaard. “First,
you ¢an move closer to the city. That is
expensive. Second, you can inCrease your
power, provided the Radio Commission
will let you. That is cheaper and has the
advantage that at the same time your
distant service range is increased. Third,
vou can change your carrier frequency—
with the consent of the Commission, of
course—from 1,050 k.c. to 720 kc. or
less. This will avoid resonance with the
towers, and will improve the fiéld strength
in the more important areas by about
100¢—an audio frequency improvement
of about twelve decibels.
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The towers of Station KNX after in-
sulators have been installed in order
to minimize their absorption effects

Fourth. you can erect a new and larger
antenna. with two 330-foot stecl towers
700 feet apart and mounted on insulated
footings, which will break up the electri-
cal circuit of the masts and prevent reso-
nance with the carrier. 1f you do this,
vou may expect an improvement of 18075
in the Beverly Hills region and about
40¢, in other directions. Or you can
reduce the height of vour present towers,
in order to reduce their natural period
until it no longer approaches your trans-
mitting wavelength. By lowering the
towers to 130 feet the resonant frequency
would be shifted to about 1,500 kilo-
cvcles,

Sixth. vou can doctor up the masts and
change their resonant frequency by load-
ing them electrically with inductances;
this is not a sure cure nor entirely effec-
tive, A multiple-tuned antenna would
et around the difficulty, but it would be
expensive for the amount of improvement
it would give. Lasty. you can insulate
the footings of the present antenna by
installing insulators, thus breaking up the
vleetrical circuit. This would give you
an improvement of 5075 in Hollywood
and Beverly Hills—-an audio gain of
seven decibels.”

“Well.” said Mr. Rogers. “we know we
don’t want to move. We have had trou-
ble enough finding our present location
without breaking up housckeeping and
moving again. Even if we should in-
crease power, we would still be resonat-
ing with the towers. We want to make
the most of the wave we radiate. To get
a new frequency assignment would at
least take time, if it were possible. We
don't want to wait, nor do we want to
rehuild our antenna if it can be fixed up
as it is. It would be too bad to spoil our
beautiful towers by cutting them off at
the top. Your sixth and seventh solutions
vou vourself do not regard as very satis-
factory. What about insulating the pres-
ent masts?”

“It can be done.” replied Mr. Hov-
gaard.

“Do it.” said Mr. Rogers.

The Ohio Brass Company set to work
upon the design of a new insulator to
meet the specifications of the technicians.
They brought forth a pattern consisting

A close-up view of one of the mas.
sive insulators which solved the
problem
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of four round brown porcelain columns
grouped together between heavy steel
plates, with a large shield at the top to
keep out the weather, At the base was
provided a chamber with an outlet nor-
mally sealed by a stecl plug, which can
be unscrewed, so that in case moisture
should cause the insulators to leak, com-
(Continned on puage 873)
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OBILE recording in sound motion picture work in-
cludes newsreel applications and “location” jobs, a
term which, in movie parlance. applies to any part of a
production not made in the studio. The location may
be on the grounds of a Beverly Hills estate, at the seashore. in
the desert, or in any other place appropriate to the action of

the photoplay, This article is concerned principally with the
recording technique of dramatic productions on location.

The photographs at the top of this page show two “on loca-
tion™ scenes.  Both clearly depict the microphone beams and
“blimpss.”" which, housing the cameras, reduce operating noises
to a low level. The photo at the right. with the Mojave
Desert background. shows the trucks which contain the re-
cording equipment and engine-driven generators for current
supply.

In many ways out-of-the-studio recording taxes the ingenuity
of the sound technician to a greater extent than stage work.
Just as the broadeaster meets problems in field work which are
not encountered in his own building.  The hazards of temporary

el

Probably no one is better qualified to write
about sound and its place in the motion pic-
ture industry than Carl Drcher, who is a
wellkknown radio engineer. He was former-
ly Chict Engincer of the National Broad-
casting Company, and later for the R, C. A.

| Photophone. He is now Director of Sound
for the R. K. O. studios, at Hollywood,
California.

This is the fifth in his series of articles de-
seribing the use of sound amplifier cquipment
in the production of talking moving pictures.

| These articles will prove a reliable source of
information on the technique of the art, and
should be of exceptional interest and value
to those engaged in sound motion picture
work.

l Following are the titles of articles from Mr,
Dreher’s pen, which have been published in |

Raio News, and the issues in which they l

appeared:

“Opportunities in the Radio and Audio Arts™.. July, 1929

l [ “The Analogy between Radio and the Talking

i

Pictures” .. ... . i it August, 1929 |
| “When Camera Meets Mike”.......... December, 1929
“The Movies Come to Life”.......... .. February, 1930

Rapio News wvor Mavcen, 1930

—and Boverywhere

the Mike

The talkie sound engineer is
when he takes the microphone

By Carl

connections, damage to equipment in transit. extraneous noise
and the limitations of portable cquipment all must he faced.
On the other hand. acoustic conditions. barring noise inter-
ference. may be as good or hetter

The diagram. Fig. 1. shows the principal elements required
for tield recording. These components are all present in fixed
recording. but in somewhut different forms. Ior example, in
the studio the connections hetween the units are usually per-
manently installed in conduit.  On location a good part
of the connections is likely to run through temporary cables
laid on the ground. In the studio the recorder may operate
off the cily power supply: on location a generator driven hy a
gasoline engine is often the source of power.

A single closed motor truck is generallv used for the trans-
portation of the equipment. Some exterior and interior views
of typical trucks are llustrated.  Usually two motor trucks are
utilized. one for supplying power. the other for housing the
amplifiers and recording equipment,  In newsreel work all of
the apparatus is in one truck, but the principles of operation
are the same in both cases.

Truck Recording Equipment

While standardization in this field is far from complete, and
there are wide variations in the equipment considered necessary
for location recording by the various producers. the following
list of master items covers the average outfit:

1. Motor truck. 1%4-2 ton size.

2 Microphones (three to twelve), generally of the con-
denser type. with associated amplifiers.

3. Recording amplifier (one or two) with associated control
and measuring cquipment.

4. Film recorder (one or two).

5. Camera equipment. including means for synchronous
driving.

6. Film magazines and accessorics.

7. Intercommunicating telephones,

8. Connecting cables.

9. Power supply (inverted rotary converter or motor genera-
tor: storage hatteries: dry batteries). and centrol equipment.

Mobile recording may be done on wax, but this is in the

www americanradiohistorv. com


www.americanradiohistory.com
www.americanradiohistory.com

Rapio News ror Marcu, 1930

=
=
St

that Mary W ent
Was Sure to Go

beset with all sorts of woe
outdoors for ‘‘Location’’ Shots

Dreher

Above) Interior view of the R. K. O.
sound truck. A fAlm recorder is at
the left, although not visible in the
photo. In the foreground muy be seen
the monitoring loud speaker. (Right)
Exterior view of an R. K, O. sound
truck. Some sound trucks are capable
of a speed of 535 miles per hour, and
are able 1o traverse the most diflicult
roads

nature of a special development, and the descripiion here will
be confined to recording on film.

Service Requiremenis

The service requirements of each of the main elements of a
mobile recording system, as enumerated above, will be dis-
cussed briefly. The truck must be large cnough to hold the
apparatus and three or four operators. The 1%4-ton size shown
is adequate for most purposes, but a 2-ton machine affords more
room and is usually preferable. Speed. ability to traverse all
kinds of country, and easy riding qualities are all essential.
Speed of every kind is always necessary in the movies, because
of the inordinate expense of production—quite an ordinary
picture may run to $10,000 a day on location. Ability to get
anvwhere is equally essential, since locations are not picked for
accessibility alone; the truck may have to go up mountains or
into desert country where the roads are merely paths in the
sand. It is expected to reach any place a well-built passenger
car with a powerful motor can penetrate. And because of its
delicate equipment, the truck must ride easilv. When it gets
to the location, the lenses, tubes, and connections must be
intact, to mention only a few of the components.

The condenser microphones supplied with a mobile recording
channel generally do not differ from those with their associated
shell-encased ampliners, which have become standard in sound
picture work because of their low background noise, ability to
work in any position, and mobility during a “take.” The
recording amplitier and the recorder proper are also likely to be
the same as in the studio. Only a few dificrent models of film
recorders have been develoned. and most studios have only
onc type, so periorce the same equipment is used in fixed and
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movable installations.  There is more chunce for variety in
the amplifiers.  While the studio types, suitably mounted. are
often utilized. there is a tendency in the field to use tubes with
low power consumption. and sometimes it is expedient to split

Ranio

News ror Manci, 1930

Interior view of a
Paramount sound
truck, a complete

the stages. Foo =xample. as in Fig. 2 the microphone may laberatory  on
have two stages  its associated amplilicr. followed by three wheels
stages in a portable. dry-battery operated amplifier of the
broadcast type. located relatively near the pick-up point. this
in turn feeding an output unit of one or two stages in the
truck close to the recorder.
Camera equipment for dramatic location work is rarely
carried in the sound truck. The
camera  department  usually  has  a
truck of its own. capable ol carrving D L_,_ W
four cameras and the necessary tripods, 2
dollies or camera trucks {(equipment AMPLIFIER RECORDER

R
o

’

P T

o breast transmitters familiar in broadcast

or picture studio practice.  Cables and
plugs. however, are of the utmost im-

for photographing with the camera in 1 ’
motion) and other accessories. In ] : ’
newsreel work, however, the picture- | e H
taking cquipment goes with the sound 1~ i !
truck. In either case the cameras are ! MICROPHONES |
driven  synchronously  with the re- A i
corder hy electric motors and asso- ' H
ciated control equipment.  Since pic- d
ture and sound arc usualty photo- | POWER
graphed on separate films and com- Lot SUPPLY
L
2
(Above) Sche-
matic diagram of
recording appa-
ratus, (l.eft) "
From left to nng.
right, in  tis
sound truck, are
shown the mix.
ing panel, battery
box, amplifier

rack and machine
control panel

bined in printing. marking facilities must be included. Mark-
ing is accomplished electrically by fogging the sound track and
the edge of the picture film: a simpler expedient is to slap a
pair of hinged sticks together near the microphone and within
the camera field. resulting in characteristic marks on the sound
track which are then matched with the picture frame showing
the sticks meeting in the impact.

Sound trucks usually carry six to sixteen 1000-foot film
magazines {or recording. and of course means are provided for
constantly renewing the supply of unexposed film.  An ingenious
aceessory device is used which is illustrative of the need for re-
sourcelulness in location work generallv.  Both the sound and
camera departments must develop test strips of film on the
spol. to ascertain expesure conditions, position and density of
sound track, ete. This is accomplished by means of a light-
tight box large enough to hold in the hottom a jar of de-
veloper. a jar of water. and a jar of fixing solution. A film
magazine mounts on top over a trap door which permits access
for filling the jars. One side of the box is hlack cloth with
two sleeves in which the operator inserts his arms. An elastic
band within each sleeve makes the joint light-tight. The e¢x-
posed strip is pulled down out of the magazine. passed through
the developer for an appropriate time. washed. immersed in the
hypo jar for fixing, wushed again. and remeved for drving and
inspection. For developing very small quantities of 1ilm where
the photo-chemical elements are not critical. such a box is the
equivalent of a dark room.

Not much need he said about intercommunicating tele-
phones. which in general do not differ from the headsets and

portance. The massive tvpe of termina-

tion emploved for microphone cables is
shown on the left side of the Paramount sound truck. The
currents passing through such a connection are insigniticant and
would normally require only “the lighiest kind of plug-and-
socket combination. but in a business where noise-iree, per-
fectly tight waterproof connections are vital, it pays to usc
only heavy contact equipment.  The insertion having been
made, the connection is locked by means of a heavy threaded
Note also the size of the rubber-covered cables and the
mechanical reinforcement where the cable enters the plug.

Mobile Power Supply

The principal problem in mohile recording is the electrical
power supply for the equipment. This breaks down into the
following elements:

1. Alternating current supply for interlocking cameras and
sound recorders.

2. Filament supply for amplitier tubes and exposure lamps.
marking. ete. (Usually 6-12 volt storage battery.)

3. High voltage for polarizing condenser transmitters and for
amplifier plate supply.

The alternating voltage is usually 110 220 volts, 3 phase.
50 60 cycle. The reason for the alternative frequencies is that
most of the Western picture studios are located in a section of
Los .\ngeles where the municipal power supply is 50 cyveles,
and they usually prefer to use the same eyclage for studio and
location work. so that all the recorders may be interchangeable.
The a.c. generator is often not coupled directly to a gasoline
engine because of the difficulty of maintaining the close speed
regulation necessary. Instead. there may he a separate power
truck in which the gasoline motor drives a d.c. generator which
in turn supplies power to a d.c.-a.c. motor generator. or in-
verted rotary converter. with appropriate voltage regulators,
speed regulating. controlling and metering equipment.

The trouble with this combination is that noise from the
gasoline engine may interfere with recording near by. Hence a
32-volt storage battery is (requently utilized to supply power
for a d.c.-a.c. motor generaior set. the motor of which is a 32-
volt d.c. machine. This arrangement is relatively quiet. and in
the open air may he used a few hundred feet or less from the
pick-up point. The storage battery is charged during the
night. or when shooting is not in progress, by a gasoline-driven
charging generator. or. if an electric power supply is available,
through a resistance or rectifiers.  In newsreel work. for ex-
ample. the truck is generally stored in a garage overnight. and
both d.c. and a.c. chargers are included in the equipment. so
that it i necessary only to connect a cable to the power supply.
On location. however. the company may be working far from
any electric power supply. and hence the ultimate source of
power must be a gasoline engine.  This may be the automotive
engine itself, equipped with a power (Continwed on pace 867)
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The radio-equipped lockheed Air LExpress flown by Capt.
Hawks in his record-hreaking flights
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Capt. Frank M. Hawks. holder of the East to
West and West to Fast speed records, in the
control cockpit of his plane

How My Radio Helped Me Break
the Transcontinental Air Record

By picking up wweather reports 1 awas enabled to avoid
storms and fog and take advantage of favorable winds

By Captain Frank M. Hawks

O those readers who
are technically in-
clined and who might

be interested in the
characteristics of the West-
¢rn Electric radio equipment
which I used in my Lock-
heed Air Express, Texaco 3.
the plane which holds both
transcontinental speed rec-
ords, I shall divide this data
into two divisions.

First. the electrical char-
acteristics: This set covers
a range of from 600 to 12.000 meters and is entirely remote-
controlled. The circuit consists of two stages of radio-frequency
amplification. a detector and one stage of audio-frequency am-
plification, Heater type screen-grid tubes are used in the r.i.
and detector stages.  This type of tube. used as a space-charge
grid detector, permits very high sensitivity.  The input or

Compactness distin-  To the right, the circnit

Here is a complete Western Electric airplane receiver installa-
tion consisting of receiver., wind-driven generator and remote
control panel

antenna stage is provided
with a special input filter to
avoid interference from un-
wanted stations.

Second, the physical char-
acteristics: the receiver is
made of duralumin, and its
dimensions are approxi-
mately 6” x 10" x 12", The
weight is approximately
162 pounds. This re-
ceiver is arranged with its
own shock-absorbing plat-
formn, permitting easy as-
sembly and removal from the plane for servicing. There are
two remote-control units, thereby permitting the receiver to be
mounted in any convenient location in the plane. Located in
the pilot’s cockpit. they consist of a volume cortrol and a
remote tuning control.  Usually the power is supplied to the
filaments directly from a twelve-volt (Continued on page 866)

guishes the Western
Electric 8A airplane re-  ceiver. It consists of 1wo
ceiver used by Capt. r.f. stages, a detector und
Hawks in his transcon. one resistance-coupled
tinental dashes audio stage

employed in the 8A re-
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porting on audio transformers and

T has become the custom, in re-
loud speakers,

to give the fre-

quency characteristics as though
they were the whole storv. Unfortu-
nately. thev are only hali of it. To get

perfect reproduction it is necessary to
obtain an exact counterpart of the im-
pressed wave not only in frequency but
in form

Speech is a very subtle thing. 1t takes the average human
being about five vears to acquire the first essentials of it. The
actual mastery of the fine points comes much iater. These
fine points of inflection are largely lost in reproduction; speech
from a phonograph is usually difficult to understand, and even
with the claborate equipment used in talking movies only a
select few sound well through the microphone. However, good

Ramo News ror March, 1930

Real Quality
_Reproduction

P S Sy

A discussion of wave-form distortion
in audio equipment—its causes,

and 1its effect upon tone.

reproduction of wave form is by no means impossible, as is
demonstrated by the fact that stage stars turned down in Hollv-
wood have no difficulty in cemplaining to New York over the
telephone

Tt is the purpose of this article to discuss wave-form distor-
tion in an elementary way. For the sake of simplicily let us
start with an ideal system consisting of a ‘“perfect’” loud

Phonograph pick-up with cover removed

Cross sectional views of dvnamic (left) and
electrostatic (right) reproducers

FIELD
wmoi/

| |PERFORATED[]
STATOR
PLATES P

DIAPHRAGM

IMPRESSED WAVE

VOLTAGE QUTPUT
CAPACITY MICROPHONE

Inner details of a pick up, (Below) Changes
which take place in wave-forms

X PERMANENT
NN, MAGNET

RUBBER
DAMPING

(b}
DIAPHRAGM MOTION
DYNAMIC SPEAKER
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A laboratory

oscillograph for

studving wave
forms

TOY

insulated from cach other. These plates form a variable con-
denser whose capacily is inversely proportional to the separa-
tion of the plates.  Furthermore, since the voltage across a
condenser varices inversely with the capacity (if the charge re-
mains constant ). it follows that the voltage across the plates of
the microphone will he proportional to the deflection. This
is the exact opposite of the electrostatic speaker. and if the
two are connected through a perfect amplifier. perfect repro-
duction ot the original wave will result.

All phonograph pick-ups are based on the principle which
governed the old-srvle magnetic microphone. It consists of a
coil and a suitable magnetic circuit so arranged that the tlux
through the coil is in proportion to the de-
tlection of the diaphragm or phonograph
needle. A movement of thiz needle will
therefore induce @ voltage in the coil,
this voltage. of course. being propor-
tional to the rate of change of magnetic
flux. The output voltage is then propor-
tional to the velocity of the diaphragm
or needle.  This. again. is the opposite
of the dynamic speaker. so that the
comhination of these two will also give
periect reproduction.

But here 1= the diticulty,  Most stu-
dios use condenser microphones.  Mod-
ern radios us¢ dynamic speakers. What
happens then?

Suppose that the flat-topped wave
shown at A is impressed on the micro-
phone.  Thiz will give rise to a voltage
proportional at every instant to the
impressed wave. as shown at B, This
voltage will cause the speaker to move
with a speed proportional to it. Thus at
the instant (a). the voltage in curve A

By
Graydon Smith

is seen to be at a maximum vilue which
is maintained until (hy is reached. Dur-
ing this period the speaker diaphragm de-
flects at constant speed from point (10)°
to point (h)’. The voltage then drops
instantancously from the positive max-
imum at  (Continued on page 303)

{Left) Two coupling systems: (Figure 1.
above) A unique method of combining

speaker, a “perfect”™ amplifier and a
“perfect’” microphone. all of present-
day type.  Modern speakers can be rep-
resented by two types for the purpose
of discussion: the clectrostatic and the
dynamic.  The electrostalic speaker is
in reality a variable condenser, in which
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resistance with transformer couplings.

(IFigure 2, center) This auto-transformer

arrangement gives greater gain per stage.

(Figare 3. below) The action of a pick-
up is likened to a potentiometer

(Below) A novel arrangement for mea-
suring the response characteristies of

the usual rotor is replaced by an elastic
diaphragm. and the stator iz replaced by
one or more fixed plates. When a volt-
age is tmpressed on this device, the dia-
phragm will deflect unuil its mechanical ‘
stifiness just balances the electrostatic
force,  Thiz detlection is proportional
to the voltage.

I'he dynamic speaker. on the other L

loud speakers and pick-ups

hand. is quite different., It can be re-
garded as an electric motor. It consists
of a small coil or armature fastened to a freely tloating cone
This coil is linked by a strong magnelic field. When a voltage
is applied to the coil, a force is exerted on it. moving both coil
and cone. This motion induces a back electromotive force in
the coil which bucks the impressed voltage. The coil will
speed up until this back E. M. F_ just balances the impressed
voltage (assuming no coil resistance. and hence no voltage
drop*). after which the coil will meve at constant speed. Th.
velocity of the coil and cone is thus proportional to the volt-
age impressed, and therefore the deflection is proportional to
the product of the voltage and the time.

Now let us see what happens in the microphone. Like the
loud speakers. microphones can be classified in two general
tvpes: the condenser microphone and the magnetic microphone.
The first of these is very similar to an clectrostatic speaker.
It consists of a fixed plate and an elastic diaphragm. properly

Thst im, in u "perlect™ |
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“Compactness” is hardly
adequate to describe the
diminutive physical di-
mensions of this -45
Loftin-White amplifier

End view of the amplifier.
wiring is concealed heneath the chassis

Ravio News ror Marcu, 1930

Most of the

BZ/-Z'///z'ﬁg e Lioftin-

THIS is the sceond article to he published con-

taining the only authorized circuit eonstants of
the Loftin-White amplifier, and the third of a series
written by Commander Loftin and S. Young White
exclusively for Ramo NEws. IFuture articles will
contain further details ahout the construction of this
remarkable amplifier, which is conceded to be the
most outstanding radio development in recent years,
and destined to bring about far-reaching changes in
the radio manufacturing world.

Future issues of Raniv NeEws will contain more
details about the construction and the many appli-
cations of this almost revolutionary development.

discuss the underlying features of a.c. operation of direct-

coupled cascaded tube sysiems. bwt we have received so

many insistent requests for more details as to construc-
tional features of a type of our system that we have taken
occasion to design a 2-tube svstem from parts we believe gen-
crally available or ohtainable. and having a 45 output tube
as one modification over the —50 tube of the system described
in our preceding article. The arrangement is diagrammatically
shown in Tlig. 1.

It is assumed that our preceding Rabio NEws articles have
heen or will be read by those now interested. so that our
present data are stated in the light of what we have heretofore
covered. The output tube VT2 of Fig. 1 is of the —43 type,
and therefore is operated with 230 volts plate potential and 30

r

I N this third of our series of articles we had planned to

Complete details and constants for
able engincering development

By Commander Edward H.

volts negative grid potential. giving the normal —-43 tube plate
current of 30 milliamperes. these figures and others to follow
heing. of course, approximate within practical limits with nor-
mal line voltage. Once the system is properly set up the usual
variations in line voltage will have negligible effect.

Input tube VTI is of the -24 type. und for the constants
hereaiter given should preferably have the mu of 400 normal
to commercial tubes of this tvpe. Because of occasional leak-
age hetween the cathode and heater of commercial indirectly
heated cathode tubes, we follow the customary practice of
using scparate heater windings on power transformer I'T for
tubes VTI and VT2, It is preferahle to connect one side of
the heater of VT 1o point q.

Resistance arm RI. carrving the 30 milliamperes of plate
current of VT2, is made up of four elements. Rla, P, Ric and
R1d. totaling appreximately 6100 ohms. and consequently. a
potential of 183 volts. Rla is 425 ohms. developing about 12
volts: P is 200 ohms. developing about 6 volts; RIc is 773
ohms. developing about 24 volts, and Rid is 4700 ohms. de-
veloping about 140 volts. Thus, to supply the 230 volts for
the plate of tube VT2 and the 183 volts for the arm RI, the
filter system must deliver a total of 433 volts,

A 280 type full-wave rectifier tube. RT. is supplied through
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Simplicity of design dominates the
Loftin-White amplifier. The circuit of
this one is shown on page 802

. 801

Ease of construction is evident here.

Tubes. a transformer, one choke, re-

sistors and fixed condensers are all
that enter into the assembly

ron ust ¥
Last apnit
STageonl

|
i

White Amplifier

butlding one type of this remark-
are given here for the first time

Loftin and S. Young White

a power transiormer. PT. wound to deliver approximately 400
volts a.c. to each plate of the rectifier tube. from which to
develop. through our filter. the 433 volts rectified current re-
quired as arrived at above. The filter comprises a condenscr
Cf. of 1 microfarad in our case, although a larger value may
be used, and a choke L of 20 henries, also subject to increase
if desired.

An output condenser C2 of 1 microfarad and a by-pass
(around arm R1) condenser C3 of 1 microfarad are essential.
The output capacity C2 may be increased one or more micro-
farads. as indicated in dotted lines by C’2. in which event an
additional filter condenser C'f. indicated in dotted lines. of a
value corresponding to that of C'2. must be included. but no
change should be made in the value of C3. irrespective of what
is done to C’2 and C’f. The purposes and reasons for these
modifications to include C'2 and C’f. and the necessity for not
changing the value of C3. wil be stated later.

Coupling resistor Rc has a value of 4 megohm. and should
preferably have very low distributed capacity. We usually
employ the internally treated glass tube type of resistors for
coupling purposes. We have heretofore stated that the values
of the coupling resistors may be varied through wide ranges
for obtaining a variety of results, but suggest making no

change in Rc in the present model until we have fully explained
the procedure. the reasons therefor. the accompanying other
modification of constants. and the results to he expected.

Resistor R3, as explained in our preceding article. coiperates
with resistor Rla to develop initial grid bias for VTL, and to
vary automatically the bias for drift correction or stabilizing.
and for desirable bias change when receiving carrier currents of
different intensities. In the present embodiment R3 is 50,000
chms, and. with the combined plate and screen-grid current of
\VTI, develops a negative potential of about 14 volts with
respect to the grid of VT1. which. oppoesed by about 12 posi-
tive volts in resistor Rla. provides an initial bias of about 2
negative volts for the grid of VT1. The current through R3
is only about 280 microamperes. so that the wattage or heat
characteristics of this resistor are in nowise severe, thus making
a suitable resistor for this function casily obtainable.

Resistor R3, of about 25.000 chms. and resistor R6, of about
100,000 ohms (values not critical). divide the 250 plate volts
of \'T2 into two portions. with a junction at point e, to which
Rc is connected, giving about 50 volts between points & and
¢ while increasing the current drain on the filter a negiligible
amount. These 50 volts added to the 183 volts across RI1.
less the opposed 14 volts in R3. give approximately 220 volts
between the cathode of VTIL and filament of VT2, In order to
follow out one of our principles of operation. termed by us
“svmmetrical operation,” these 220 volts are equally divided
(110 volts each) hetween the filament-plate impedances of
\"T1 and coupling resistor Re. In other words. we substantially
match the internal and external output impedances even when
dealing with the very high internal output impedance of screen-
grid tubes.

Having previously peinted out that the -45 tube used at
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was not used in the arrangement of our preceding article
its use makes the matter of fixedly selecting the hum-bucking
peint in potentiometer P, with expectation of being satistactory
for hum suppression for anv change of tube at \'T'1, more cer-
tain, and gives a better hum suppression for all tubes,  In
fact, when properly adjusted the hum is =0 low that a meter
reading of it is quite ditheult, unless there are leakage or grid
emission currents in the particular tube used.

Once a location of potentiometer I and adjustment of its
contact is had with hy-pass condenser C3 in position, the value
of thiz condenser should not be altered.  The new value will
not satisfy the original location and adjustment of P.

We have previously pointed out that additional output ca-
pacity C’2 and filter capacity C’(l are not essential. They make
for extreme refinement in the matter of delaving the falling off
of amplification at Irequencies so Jow that they are not repro-
duced in the present construction of dynamic and other
speakers, so that the improvement is only detectable in pre-
cision measuring apparatus.  However. in the event €2 is
added to include 1 microfarad or more, C’f should be added in
capacity to match the addition in €2,

Economy is an ontstanding feature of the Lofrin-
White system of amplification as exemplified in the

VT, (-45)

one shown above, built from the Electrad kit. The
constants for the —45 Loftin-White amplifier, to the
right, are as follows: Rla, 425 ohms; P, 200 ohms;
Rlc. 775 ohms: R1d, 4700 ohms: Re, Y, megohm:
R3, 50000 ohms: RS, 25000 ohms: R6. 100.000

ohms: Cf, C2. C3. 1 mid.; I, 20 henries. PU indi- :
cates the phonograph pickup and VO the pickup’s

volume control

VT2 requires but 50 volts grid bias, the 110 volts

T
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established across Re are of course far too much for J
bias. The 50 volts of R3 are, however. opposed to
this 110 volts in Re with respect 1o grid and fily-
ment of VT2, wo that the effective grid bins of VT2
is s0 close to normal that the seli-adjusting charac-
teristics of the system will automatically adjust for
correct operation.

Taking into consideration the opposed potentials
in R3 and R1a. the point ¢ is about 28 volts positive

=

v c'z

to the cathode of VT1 (see preceding details of
potentials):  that the screen-grid of VTI1 s
operated about 23 volts positive,

The hum-bucking, grid filtering and sereen-grid fltering fea-
tures of the present arrangement include a modification of
the arrangements for these ceffects described in our preceding
Rapir Nuws article.  Here we use but one condenser, Cgh. for
these several functions. the condenser having a capacity value
of 1 microfarad, and being connected between the cathode of
VTL and a contaet arm on a 200-ohm potentiometer I, It is
apparent that the 30.000 ohms of R3. coiiperating with the
I microfarad of Cgh. constitutes an efiective filter for hum
currents and signal currents. with respect to both grid and
screen grid of VTL. but the variable connection of condenser
Czh 1o potentiomerer P permits selection of a point where the
hum mtroduced on the grid of VT is just right in phase and
amplitude to huck out the hum currents arising throughout the
system. The effectiveness. and the reasons therefor, of hum-
bucking in direct-coupled systems were discussed in our pre-
ceding article.

In the arrangement of the preceding article a separate con-
denser of large value connected directly between the grid circuit
and the cathode of Y'TI was used for filtering. and a separate
condenser of small value connected 1o a selected point in arm
R1 was used for hum-bucking. Because of the small value of
the hum-bucking condenser the hum-bucking potential selected
from arm R1 had to be large. Obviously with the present
arrangement the large value of condenser Cgh permits selecting
a hum-bucking potential from arm R1 of much lesser value.
In other words, in the present case potentiometer P is nearer
the negative end of RI than in the arrangement of the pre-
ceding article.

Output condenser C2 serves to localize signal current in the
output of VT2, and thus lessen the signal current in arm R1.,
which may give rise to feed-back troubles. C2 is of course
increasingly less effective for this purpose. the lower the signal
current frequencies. By-pass condenser C3 serves to shunt
both hum currents and signal currents from arm RI. While

1%,

The input of VT is shown to include a phonograph pick-up.
PU. conn¢cted through a conventional resistance volume con-
trol, VC. Connection should be made directly in the input
circuit as shown, a step-up transformer being both unnecessary
and undesirable. The pick-up may be substituted by a con-
ventional tunable circuit for radio work, but we do not advize
trying to include any radio-frequency stages in advance of
Fig. 1 until we have had opportunity to cover this phase of
extension of the system. The operation of the arrangement
directly from an antenna will give adequate idea of its extreme
cffectiveness both in sensitivity and selectivity as a detector-
amplier,

A dynamic or other loud speaker may be used. but in view
of the perfection of the frequency characteristic of the system
we recommend using the very best loud speaker obtainable.
In any event. once the system is properly set up. any distortion
detected iz a measure of the imperfection of the pick-up.
phonogranh record: and loud speaker being vsed.

With the system properly set up a correct reading milliam-
meter in the plate circuit of VT2 should show approximately
30 milliamperes current with a line potential of 110 volts, and
should not Huctuate noticeably during operation, provided out-
put tube VT2 ix not pushed to overloading.

The overall ¢ain is in the neighborhood of 300. giving more
than enough volume for phonographic operation with any sat-
isfactory pick-up. The frequency characteristic is extremely
good throughout the entire sound range. Not heing corrected
for feed-back in the output tube. there is a slight falling oft at
10,000 cycles, but not enough to be noticeable in any repro-
ducing apparatus now available. The detection and amplifica-
tion of carrier current is most effective. and it is believed that
a trial of this form of functioning will surprise those acquainted
with what is accomplished by the usual apparatus employed.

Beginning but briefly, in the space remaining for this article,
our theoretical comments on direct-coupled systems. the first
importait observation is that the (Coutinued on page 873)
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Ten tubes are used
in this superheter-
odvne. the final au-
dio stage employ-
ing a pair of —45's.
The intermediate
stages have sepa-
rate tuning controls
for purposes of
circuit alignment

803

By
W. 11. Hollister

A New Superheterodyne
Makes lts Bow

This Ten-Tube Receiver Incorporates the Features of a High-Gain, Screen-Grid,
Intermediate-Frequency Amplifier IWith Full A.C. Operation

OR the last year and a half independent investigators

have been putting a great deal of time and thought into

the correct design of an intermediate amplifier, to be

used in the superheterodyne circuit in conjunction with
the screen-grid tube.

During the summer of 1928 a very successful receiver known
as the Lincoln 8-80 was designed, using four type —22 d.c.
screen-grid tubes. In this receiver many new features were in-
troduced. such as the elimination of the many harmonics found
in the super circuit of the past. the stabilization of the circuit
so that no shielding was needed for the screen-grid tubes, the
securing of a higher gain from the tubes, thus allowing distant
signals to be brought in with great heav)_* volu_mc,and, at the same
time. obtaining a fine degree of selectivity with stable operation.

The experience gained by the

coupling vacuum tubes for making a cascade amplifier. There
are four variations of transformer coupling. namely: untuned.
éuncd primary, tuned secondary, and tuned primary and secon-
ary.

The untuned transformer is very successful in low-irequency
amplifiers, but at high frequencies very little gain can be ob-
tained because of the short-circuiting efiect of the input and
output impedance of the threec-element vacuum tube.

At a frequency of 500 kilocycles it is possible to get an
impedance of several hundred thousand ohms from a tuned
circuit. This Impedance increases with both the efficiency as
well as the inductance of the coil. In a threc-electrode tube.
with a plate-to-filament resistance of less than 20,000 ohms, a
very large impedance in the primary of the transformer is not
necessary in order to obtain a
considerable portion of the volt-

development of several models

— — e —
of this type of receiver has en- SOy, AC age Lo bcT;l:]c_nerated e;lcro_slsd[he
i a FROM rimary. s means that 1t does
?cll)(li‘i:gallll;'c ri(;f’lg?eccrcsivtgr,p(e:;i;cl(t)y- RECE'I‘N"F“ got l?ke very close coupling
ing features previously thought H - ‘;E%atzg (Continited on page 869)
to be impractical. : o F R RES.
As is known, the transformer anat 1 2::'45 The arrangement of tubes used:
, R g +250V, 1 :
h_as O -bt? DT B MRS NS oscillator, =27; first detector and
tical and efficient means of J— +180V. four LA stages, ~24; second de-
N . ¥ oo 4 Al €
T e . +75V. tector and first audio stage, -27;
The circuit of the power supply | I o T 3 f stage, 3
. : . J ! EN d audio, two —45"s in push-
is shown at the right. A single fs|-B secon y
80, or full-wave rectifier, is em- 8000 OHMS 20,000 OHMS pull
ployed .

{4 ose-(eLac) S poweR
L h o B+75 -\. uIT
L I t— 8+ 180 (anive) !
DiAL FILAMENT 8450 (RED) |
LIGMT TRANS. J
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HERE seems to be a general

craving to look behind the scenes,

see behind the curtain, or sorta

pierce the veil of the unknown, so
to speak. Especially has this been true
of show business in general, and of movies
and radio in particular.

I question whether the craving should
be satistied.  Sometimes knowing too
much becomes more irksome than know-
ing not enough.

Without becoming lugubrious let me
point out that the Creator has scen fit to clothe certain things
in mystery and uncertainty. Nor de I regard this as mere
happenstance.  On the contrary. 1 believe it to be a deliberate
method instituted by an intelligence too shrewd to show or
allow mankind to know too much.

Never till the day 1 hold
a lily in my hand and as-
sume some measure of dig-
nity at last. shall T forget
the first time I visited Hol-
lywood and saw them run
the Grand Canal of Venice
into a papier-miché trough,
from a fire hydrant, while a
Venetian swain below ogled
a fair damsel above with
her head through a window.
He was standing on a spot
where a wooden support
ran beneath the tlimsy struc-
ture representing the bank.
g while she maintained her
precarious cquilibrium on a stepladder behind the false front.

Later. when I saw the finished picture. the buildings along
the Grand Canal looked as old as time and as stable as eternity.
Needless to say my enjoyment was spoiled. 'Twas all 1 could
do to restrain audible speculations as to what would have hap-
pened had the gallant teetered 2 hit; and all the way through
the showing I half expected to sce the sweet Venetian Juliet
take a nose dive into the Canal.

Ah. dear Picture Fan and Radio Listener, stay on vour own
side of the fence! We
assure you with empha-
sis and unction that the
grass is greener where
you are. Sure, we have
grass too. but a scrub
billy goat would starve
to death on it. Nay,
he'd probably be poi-
soned, for our grass is
dyed straw—scwgd to
gunny-sacks. For a
fact. we can sprout a
luscious lawn in five
minutes on a board
floor in zero weather!

Any time 1 see a
parka-hooded arctic hunter I begin to pant in sympathy. Up
before my mind's eye comes a vision of sledge dogs and fur-
booted “‘mounties” toiling through great drifts of rock salt and
avenues of stunted hemlock. One swerve of the sledge would
have made that hemlock forest look like the aftermath of a
cvelone, for they had only heen stuck deep enough in the salt

Sprouting a grassy lawn from a
a board floer in zero weather

A Chippendale studio ship in a gale

Distllusionment Awaits the Listener
W hose Curiosity Leads Him Into
a Radio Broadcasting Studio

Ravio News ror Mawcmr, 1930

don't peek

behind

mike

the

By
Dale
Wimbrow

Hlustrated by J. P. Ronan

to make ‘em stand upright. and the actors—oh. ves. The actors
were cussin’ the realistic property man who had insisted that
the costumes be actual fur. Each of them was undergoing a
miniature Turkish bath. with not even a cool plunge to lovk
forward to with relief.

And so it went—and so it goes in radio. You hear a subwav
train hittin® ‘er up around the curves. and vou want us Lo sit
down and tell vou that it’s only Harry Swan running a roller
skate around a turn-table. Harry confided to me the other day
that he had been created all wrong. “Why?*" T asked. *“Bc-
cause.” grumbled he. “they expect me to be an airvplane. a sub-
marine, and a traffic cop all at one time. and I ain't no durn
centipede—I'm goin’ in fer character parts.”

Not long ago WOR
presented the chariot
race of Ben Hur. 1
said WOR presented it
but I wish to amend
that. The Lone Star
Rangers and yours truly
presented it.  The basis
of my amendment is
that the race was essen-
tially made possible by
the horses. and we were
the horses. A couple
more experiences like
that and I'll beat any
firc horse that ever
munched hay. to the
tap of the gong. It was
a cinch for Ben Hur (whom I think was Allvn Jocelyn) to
climb up in his imaginary chariot and cluck encouragingly to
the team. but from then on it was distinctly up to the team.
I was the rear section of the “oif”" horse in the winning combi-
nation and Fred Vettell did duty as the fore part. We stood
in one spot on a woeden platform and worked our feet up and
down in a sort of double expansion goose-step. I placed my
face to his back and my hands on his hips and we proceeded to
swoop down that etheristic race course. Every time we came
in front of Nero's box in the home stretch. we stamped harder.
then easier, and softer as the race supnosediy continued on into

The Western Mail Express—a roller
skate on a turn-table
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the quarter stretch, back field. then gradually increased the
crescendo as we rounded into the home stretch again.

Never have I heard of such a short race course: we were
constantly in front of the grandstand. It must have lasted
nearly a millennium. and all the time Freddy and T were trying
to decide whether our composite horse was a pacer, runner or
trotter.  John Quine and Emerson Williams, who represented
the opposing turn-out. either decided that their horse was a
single-footer or else they were loafing on the joh One time,
coming up the home stretch for the ninety-nine 1hounndth
lap. 1 panted out to Freddy. "Hey. what gait is this Hur guy’s
horse supposed to have?” Three laps later Freddy gasps out.
“1 don't know and T ain't got hreath enough to answer fool
questions.”  Still the chariots continued to sweep around the
arena, and just as I was about to give up the ghost 1 looked
over at John and Emerson
single-footin’ along and
looking comparatively fresh.
I got mad and calling on my
reserve. I rounded the next
curve on two wheels. Then
came the great crash when
Ben Hur sideswiped his op-
ponent and rode on to vic-
tory. DPart of that crash
was my knees hittin® the
board platform.

LUnder cover of the cheer-
ing of the populace. which
had stood there sardonically

“Ihis wife uses a whisk-broom
to get him out of bed”

leering  while five singing
gentlemen  wilted  their col-

lars, and generally made asses, instead of horses. of themselves.
I staggered through the crowd toward the studio exit.  Leonard
Cox rushed up.  “Keep ver dignity, man.” he hissed. “keep on
ver dignity.” "Di;,:nit_v hell '™ 1 wheezed.  ~It's all T can do
to keep on my feet.”

If any of vou heard Ben Hur's chariot race you heard five
zood men and true lose fifty pounds of healthy fat.

Yes. so it goes. Wendell Hall insists that I'm the best cow
he ever heard. That comes frem playvin® a ukulele on the farm,
but anvhow I can always rely on Wendell to cast me for the
part anvtime he has a cow character. T enjoy it. though,
because 1 like cows: theyve got such expressive eyes.  So
any time T play a cow part T think about her eyes. Thus is
my artistry sustained.

Once we had a canary bird on a program. Dickey was a
marvel. He could whistle the scale chromatic or aromatic. He
was a real canary champ. But if any of you had happened to
glance into the studio while Dickey was twittering his stulf
vou'd have seen a two-hundred-pound gent with head cocked
to one side. and lips puckered up as if inviting a kiss from
AMother Nature. We have another famous canary at Columbia
,ron(lmslmg Svstem. Harry Swan looks like a burglar, but he
whistles like a feathered prima donna.

And thcre's Jimmy \\'hipple' prouram “40-Fathom Trawl-
ers.”” You're welcome in Jimmy's office if he isn’t too busy. but
a certain chair therein is decidedly taboo. He guards it with
watchful and zealous care. It's only an old, decrepit. loose-
jointed piece of junk. that some antique shop palmed off as

805

Chippendale, or what
have you. Well, it's
chipped all right, and
cracked and pock-
marked. but something
must serve as the creak-
ing of masts. cordage and
rigging as the good ship
heads out to sea.

For several years radio
fans have fondly believed that Art Gilham. *“The Whispering
Pianist.” is fat. forty and hald. Gilham, whe has entertained
in every hroadeasting station in the country many times,
over a period of seven years, tells his audience that he is
bald-headed and weighs 337 pounds. As a matter of fact. he
wears huge tortoise-rimmed “specs.” has a shock of hair like
a tloor mop, and is so thin that his wife uses a whisk-broom to
get him out of bed. He talks incessantly ahout his coffee. If
audiences onlv kncew the truth, he drinks it often and black,
in order to keep from becoming entirely transparent.

Oh. T could go on and on and on. but this article can't last
forever. and besides 1 must preserve some of the secrets of
the business. P, T. Barnum and Tex Guinan were hoth right
in their day.  Them days is gone now, for people no longer
care to be rezarded as suckers. but they do delight in mystery,
doubt. and uncertainty.  Women finally got wise to themselves
and. lo. how the mighty (short) skirts have fallen. Although,
it T may be allowed an irrelevance, they’ll he back up again
as soon as we men have forgotten which women were bow-
legeed.  But getting back to the folks. Even while reveling in
mystery, they still reach out in the mistaken endeavor to dis-

The studio chariot-race

,) cover things (hey never

P should know.

é ““\_.ﬂ"'p Don't do it. people.
_- Stay on the other side of

the studio door while
vou're still happy. You've
had the curtain held hack
for about fifteen minutes
while 1've tried to show
vou that "all is not gold
that glitters.” and from now
on 1 shall insist that the
closed door remain closed.
While you peeped he-
hind the scenes, you may
have had a giggle at what
vou saw. but at that you'll never believe ina chariot race again.
Tl assure you 1 shall never participate in another.  We've
both been cured. but what have you
gained> Part of the illusion is gone,
and with it lots of the enjoyment.
Take my advice. and have faith in us
Express vour faith in letters.  Tell us
our train wreck was a bang-up smash,
that our chariot race moved you to
tears. and that our canary bird warbled
with all the inspiration of spring, but as
vou value your diversion and entertain-
ment, stay in front of vour loud speaker.

“A two-hundred-pound canary”

Express your faith
in letters
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Joseph Heller, Chiel Engi-
neer of Wireless Egert En-
gineering, Inc., holding the
vacuum tube voltmeter of
his  design which he de-
scribes here

i

¥ . .=
VATEUW TURE
_VOLYMETER
IR v MG
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tube voltmeter will measure

€ The vacuum
very teeble voltages without drawing any cur-
rent from the circuit.

€ The mcter is interchangeable on either a.c.
or d.c. circuits, and calibration on one range is
accurate for all others.

€@ An accidental application of high voltage will
neither injure the instrument nor affect it in
any way.

9 The voltmeter also is useful for determining
the performance of an amplifier at different
frequencies and with different circuit char-
acteristics,

N the laboratory it is often necessary to measure the volt-

age of a circuit which carries little current—if any—or

we might want to measure a potential and not a voltage

drop. The usual type of voltmeter is of course out of the
question. for the same rcason that the old tyvpe of voltmeter
is unsuited for measuring B-eliminator voltages: i.e., the volt-
meter itself draws current. When it is desired to measure
voltages where no current may he drawn from the circuit, use
is generally made of a vacuum-tube voltmeter.

Aside from the no-current advantage of this tvpe of volt-
meter, there is the added advantage that an accidental appli-
cation of a high voltage will not affect the instrument or injure
it in any way.

The vacuum-tube voltmeter described here is equally accu-
rate on either d.c. or a.c. and on any frequency, either audio
or radio, up to 1500 kilocvcles.

This vacuum-tube voltmeter
loud-speaker reproduction

Most vacuum-tube volimeters utilize what is known as the
lower bend of the grid voltage-plate current curve. The
curves are obtained in a rather simple wav. All that is neces-
sary is the simple circuit shown in Fig. la. The tap on po-
tentiometer R1 is turned until 4 volts of positive bias is indi-
cated on voltmeter “V” and the reading of milliammeter “A” is
noted. This reading is then plotted at some such point as “a
on the curve on Fig. 1h. R1 is then adjusted to give a slightly
lower voltage reading on voltmeter “V.” and again the current
through milliammeter “A” is noted. This, when plotted. will
give some such point as “h” on the curve in Fig. 1. Continu-
ing in this manner we get points ¢, d, on the curve. At this
point battery “C" is reversed and the readings continued. \We
will then get such points as [, g, h, etc., and draw the complete
curve.

Many interesting facts can be derived from this curve.
Suppose, for instance, that the tube was leit biased at point

g” which is equivalent to a grid bias of —4 volts. i the cir-
cuit of Iig. 1a is broken at the point “x,”" and an alternating
current of three volts impressed across the break, then the grid
voltage would appear as in Fig. 1c. The plate current would
be very simjlar to this, as shown in Fig. 1d. Since this curve
is svmmetrical, its average value is shown by the dotted line.
The last two curves mentioned would be alike in shape.
because the magnitude of the plate current change would be
practically equal whether the grid swung positivelv or nega-
tively. The condition we have at this time would compare to
that obtaining in a good amplitier stage.

1f we should, however, bias our grid to point “j” on Fig.
1h. which corresponds to about —9 volts, and again impress an
alternating voltage of three volts at point “X,” we will get, as
a result, curves similar to those in Figs. le and 1f. It can be
seen that the grid voltage curve is similar to that of the first
case. A marked difference is present, however. in the plate
current curve. The upper half of the wave remains practically
the same, but the lower half has been cut off. The voltage
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By
Joseph I. Heller

Serm’ceman

has many uses such as testing the perfection of
and measuring the gain of any recerver crrcuit

vilue shown by the dotted line will, in this case,
be displaced from the axis, We have the condi-
tion. therefore. of an alternating voltage causing
an effective change in the plate current.  This
will make itself evident by the higher reading of
the milliammeter “\.” Continuing in this way it
can be easily seen that. if we should further in-
crease the grid hias negatively. there will he a
change during the positive hall cyvele of the im-
pressed alternating  voltage. but no sensible
change during the negative half; and this is exactly
how the usual type of vacuum tube voltmeter
operites,

There are certain requirements which will both
increase the ease of operation and the reliability
of such an instrument. To begin with, a high
negative bias does not mean that the plate current
has been entirely eut off.  While the small current
which does remain would not make itself evident
in a high range milliameter, it will make itself verv
troublesome in the sensitive micro-ammeter gener-
allv used. The reading can be reduced to zero in
the manner shown in Fig. 2, By varying rheostat
R we can send through the meter a current from
hattery "K.” equal and opposite to the current set

INPUT

R+ 5000 OHMS i
(COARSE ADJUSTMENT)

\-j\l«-

500.000
OHMS

45 VOLTS

-{2A _ +
()
A/
0703 R-
MA,, 200 OHMS
{ FINE
+  AOJUSTMENT)
OTO1 MA A) A
{NOTE M
REVERSAL |~ |
OF METER}
R 4 POLE POSTS FOR
60HMS  ANTI-CAP + MICRO-AMMETER
k- L SWITCH M1 IF LESS THAN AV, |
o / « 15 TO BE MEASURED
3
5 R4
a « 400
a OHMS

| S U A
@ e ’

s

135 VOLTS 4.5 voLTS

up by the plate battery.  The meter will read
zero and any change in plate current will make
itzell evident by a deviation from zero. In the
actual construction of this instrument. the volt-
meter. VI Fig. 2. should be included as well as a
filament voltmeter V3. The tixed resistance R2 in
Fig. 2 is of the value of several megohms. and is included in
the circuit <o that the voltmeter can be used to measure the
output from circuits coupled by condensers. 11 we did not
include this resistance and attempted to use the voltmeler on
a circuit izolated by a condenser. our voltmeter tube would not

Fig. 4

The complete circuit diagram of the vacuum tube voltmeter. an instrument
which is fast gaining favor with the more serious-minded servicemen and
experimenters because of the high degree of accuracy in measurement

work which can be attuined by its use

receive any hins and would be useless for measurement work.

In its present form this voltmeter is not usetul for measur-
ing voliages below one volt without the addition of another
instrument—a  micro-ammeter—while the voltmeter. without
this instrument and without any changes, 1s pertecily useful
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In Fig. la is shown the circuit which is employed to ohtain the characteristic curve of the tube to he used.

obtained is shown in Fig. 1h.

biased to about 9 volts. are shown.

The curve thus

Figs. lc and 1d show the wave form of the grid potential and plate current, respectively, when an
alternating current of 3 volts is impressed on the grid of the tube.
Fig. 2 shows the circuit arrangement for obtaining zero reading of the instrument.

In Figs, 1e and Hf the curves which would result. if the grid were
Fig. 3

shows the circuit for amplifying and reading direct currents

for voltages ranging from one volt upwards, it would not be
sensitive enough for voltages under one volt. If it were neces-
sary only to measure alternating voltages, a simple amplifer
would suffice.  If, however. we want to make this instrument
as clectrically fexible as possible. we should want it 1o measure
direct as well as alternating voltages. Since the ordinary ampli-
fier will not amplify a direct voltage it becomes Necessary 1o
make use of what is known as a current amplifier. In most
respects this amplifier is exactly like that of the common type.
with the important exception” that no condensers or trans-
formers are permissihle. To accomplish our end in this matter
we arrange a circuit as shown in Fig. 3. It will be noted that
the battery B1 iz in an unusual position, and that we have re-
placed the micro-ammeter by resistance R3, In operation, a
change of plate current through the volimeter tube will cause
a voltage drop across R3.  Since this changes the grid voltage
on the amplifier tube, the plate current through micro-ammeter
“A” will also change. and we have as a result a vacuum tube
voltmeler and an associated current amplifier which can be
used to measure either d.c. or a.c. voltages.

We might call attention at this point to the change in
polarity of meter A in Figs. 2 and 3. When connected as in
Fig. 2 an impressed voltage will cause an increase in the read-

The vacuum tnbes are slung beneath the panel, only a portion

of their tops protruding above. The shield caps which cover
them are shown in front of the case

ing; but when the amplitier tube is coupled to the voltmeter
tube. the rise in plate current through the latter will decrease
the plate current through the ammeter.

Now we will discuss the problem involved in the design and
construction of the apparatus for laboratory work. One of the
first prerequisites for such an instrument is the necessity of
constancy of result. If a reading is taken at one time. we shall
want a reading repeated at some later date to agree with the
first.  Also. since no one can sayv for what purpose the appa-
ratus will be used eventually. wé shall want a range from the
lowest to the highest voltage that is likely to he measured. A
further desirability is the inclusion of some method wherehy
the apparatus can be made ready for use without the necessity
of laboratory standards of any sort.

In order to make sure of the first condition it is necessary
only to make certain that all parts are the finest obtainable,
and that the batteries and meters used are in good condition.

To make our instrument meet any reasonable demand for
range. we might make use of the input arrangement shown in
Fig. 4. This is essentially a non-inductive potentiometer, and
is so arranged that the load upon the circuit 1o be measured is
constant at 500.000 ohms. The values of separate resistances
we used are indicated in Fig. 4.

We can satisfy the last requisite by a novel arrangement for
setting the meters. 1i the reader will refer to Fig. 4. as he
proceeds, he should have no difficulty in foliowing the
discussion,

Its Use

The first adjustment is that of
complished through the rotation of R,
set at five volts the plate voltmeter "V is adjusted to read
130 volts by means of rheostat R4, R35 is now turned until
the plate current through the amplifier tube is 2.5 milliamperes.
This adjustment is the key to the whole affair: it will be
noticed that by adjusting the grid bias of one tube. we auto-
matically adjust the plate current through hoth tubes to their
correct value. The concluding adjustment is carried out hy
adjusting “R” until the milliameter “A" reads zero.

A study of the photographs will give a good idea of the
method used in constructing the model. .\ top panel is made
of aluminum 1 thick. the edges were chamfered. and the top
given a silvery satin finish by fine emery and steel wool.

In order to make the apparatus as unvarving as possible. it
was wired with sturdy No. 12 round bushar covered with spa-
ghetti.  Resistance values as well as (Continued on page 830)

filament  voltage. ac-
With the filaments
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Tr Modern .
Music Box

By motions of the hands in
the air anyone can play this
new musical instrument com-
prising vacuum tubes and a

509

loud speaker

By Stuart C. Mahanay

HE Radio-Victor Corporation of
America has just placed on the
market for home use a new
and amazing musical instrument,
which anyone can play hy merely mov-
ing the hands in the air above it. Al-
though the new ‘“ether-wave” Theremin
is neither a radio nor a phonograph, it
is based on well-known radio principles.
The instrument itself resembles an
orchestra conductor’s stand with two
metal antennae. It has no keyboard,
strings. reeds or other mechanical aids
for manipulation. It may be connected
directly with the house lighting current
like a radio set. and may be placed any-
where. requiring no other apparatus
than an ordinary loud speaker. One an-
tenna, a vertical metal rod at the top,
controls tone, or pitch—the “voice” of
the Theremin, The other antenna is in
the form of a looped horizontal bar, at
the left side, and controls volume, or
the intensity of the music,
When the human hand is brought
into the sensitive electrical field sur-

Interior view of the Therenin

EON THEREMIN was horn in 1896 in
Leningrad, Russia., Hec¢ attended the
school of Physics and Mathematies at the
University of St. Petersburg, and later the
Polytechnic Institute of the Russian capital,
meanwhile pursuing a higher musical educa-
tion under the tutelage of the well-known
Russian ’cellist, A. Garpf.

From 1915 to 1917 he served in the army
as radio-technical instructor in the college for
ofhicers.

After the war he continued his scientific
investigations in the fields of radio, astron-
omy, tclevision and musical acoustics.

The Thereminvox is one of his achicve-
ments in the realm of musical arc. The in-
vention has already attracted widespread at-
tention, not only in Europe, but in the United
States as well. Its consequences and their
future influence upon the course of musieal
development are being awaited and studied
with the closest interest throughout the world
of science and art.

e

Leon Theremin plaving the
instrument of his invention

rounding the vertical an-
tenna the field is so affect-
ed that audio-frequency
notes. or musical sounds.
are produced. These are
amplified by vacuum tubes
within the cabinet, and
passed through the loud
speaker,  As the hand ap-
proaches the vertical an-
tenna the pitch of the
sounds becomes higher: as
the hand is withdrawn, the
pitch becomes lower,

When the hand is low-
ered over the horizontal,
looped antenna the volume is lessened. in minute zradations,
down to the faintest whisper: when the hand is raised the vol-
ume is increased. by similar delicate gradations, to an intensity
exceeding that of the most powerful stringed instrument.

The sounds eriginate from two oscillating circuits within the
Theremin. which produce a heterodvne heat note. varied and
controlled by the position of the plaver’s hand in relation to
the vertical antenna. The Theremin emplovs cight tubes. a
screen grid ~24, three —27%, a —120. two -71-A’s, and a -80 for
power supnly.

It iz claimed that anvone who can hum or whistle a tunc is
able to produce whatever music he wishes from the Theremin.
Little technical knowledge. practice or study is necessary in
order to play it.

The tone is rich and full and the range is about three octaves.
It may he adjusted practically for any three consecutive
octaves in the musical scale. Tn the lower range the instru-
ment’s tone resembles that of the bassoon. string bass and
other wood-wind instruments: further up the scale the tone is
extraordinarily like that of a ’cello; (Continued on page 834)
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Interior view of an aunto-
mobile, showing location
of a receiver and its re-
mote control unit on the
steering column

SPARK PLUGS

IGNITION R 2 R B.
SWITCH ‘
ZOI.OOO
OHM =

UPPRES: Figure 2 shows
mﬂ how 20.000-
IMFD, = ohm resistors
& are inserted
DISTRIBUTOR in series with
ot spark plug
leads and
fixed condens-

ers connected
in other parts
of the automo-
hile's electri-
cal system in
order to elim-
inute interfer-
ence from this
source

INTERRUPTER
I e

TIMFD AMMETER

‘ | | ; R:AY h

Qi 50 TAFD. GéENgRAToR
—_;_— STORAGE T

= FI62

This Article is Dedicated:

Q7o those awho take pride in the ap-
pointment of a fine car;

Q7o those who prefer to sit ont dances
to music of their own selection;

QT those awcho have tickets to the “Big
Game,” but cannot find a parking

place;

G 7o the million garage mechanics who,
nunknown to themselves. are about to
enter the Radio Servicing business;

QTo the butcher wcho will get all the
money the publisher pavs for this
article.
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for

adio ..

By Gravdon Smith

and
Philip
Evrich

ERTANIN of us have long felt the need for a radio in

the car. On those long juunts, when the houses are

few and far hetween. and the only sovnd is the purring

of the motor as it covers Afty silent miles every hour,
the solitary motorist feels as alone as a stranger in a hig ity
It is then that he wishes for o favorite tune or a familiar
voice from his destination. growing louder and louder as he
races toward it and promising rest and hespitality when he
arrives.

Many have felt the desire so strongly that they have in-
stalled broadeast receivers in their cars.  Many of these al-
tempts have been failures, hecause the automobile presents
special problems with which the home receiver cannot cope.
For this reason it is necessary to start irom the heginning in
designing o set. The first move and most obvious requirement
in any inztallation is proper shiclding of the ignition system,
if the radio is to be used while the car is in operation. To do
this properly is a difficult and expensive joh, as has heen
discovered only too well hy the aireraft industry in their
attempts to shield aviation motors in planes using radio
equipment.

First of all. the plugs themselves must be shielded in such
a fashion as to provide ample ventilation. Then all the high
tension leads must be shiclded, as well as the low tension leads
and. in many cases. even the coil box itself. Ignition shicld-
ing is. therefore. hardly to be recommended for automobile
use. and an attempt to subdue ignition noises without resorting
to the costly and difficult-to-install shiclding has resulted in
the development of the resistor system of ignition noise
sSuppression.

While thiz svstem docs not entirelv climinate all radio fre-
quency disturbances. it does materially reduce them. and has
the advantage of being incxpensive and easily installed. The
diagram in Fig. 2 gives all the necessary data. which consists
mainly of inserting a 15.000 to 25,000 ohm fixed resistor in the
high tension lead at the terminal of each spark plug and. in
addition. a similar resistor in the commen lead to the distribu-
tor head. This tends to localize the radio-frequency disturh-
ances and damp out the ozciliations quickly.
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Behind the control box is the lid to the
battery box. which is in the center back-
ground. In front of it is the fused
connector-block and the loud speaker.
To the right is the receiver

An inside story of the National Receiver, together
with some pointers on how to install a set in any car

Frequently it is also necessary to connect a small fixed con-
denser across the genecrator terminals to suppress noises due to
brush sparking.

Perhaps the most satisfaciory. bhut of course expensive,
method of eliminating ignition troubles is that of employing a
separate storage battery for the radio operation. Charging this
battery. however, is an unmitigated nuisance. Should one de-
sire te shield thoroughly the ignition system, the following
notes may be of some assistance:

The shields about the spark plugs must be well ventilated.
Fig. | shows cne type of spark plug shield developed by the
Walter Kidde Co., Inc., which should be applicable to automo-
bile use. Any slight sparking about the plugs will gen-
crate ozone. This gas is a conductor, and if confined it will
short-circuit the plug and cause the cylinder to misfire. The
shield must be protected so that it cannet collect water, and it
should be arranged to shed water to protect the plug if possible.
Shielding for the wires usually consists of copper braid, such
as is used for pig-tail connections. stretched over the outside
of the leads. Copper tubing may be used provided it is water-
tight everywhere, or provided it has drain holes at every point
where water might collect.

The radio set itself presents special problems. It must be
sensitive. because of the poor antenna. In fact the effective
height of an antenna as used in automobile radio is somewhere

around three feet, due to the metal frame of the car heing
used as a ground. and as a result the pick-up is extremely
poor. On the other hand. the zudio output in milliwatts need
not be so great. since the set will alwavs be used in a small
space. The radio end. in spite of its sensitivity. must be
stable and easy to handle. These requirements alone would
place quite a task on the radio engineer, even if they were not
still further complicated by other considerations.

In order for the set to be kept stable, the tubes must not
change their characteristics. If the storage battery of the car
is used for the A supply. the filament voltage will vary from
about five and onc-half to eight or even ten volts. depending
on the speed of the engine. condition of the battery and ad-
justment of the generator charging rate. This makes most d.c.
tubes out of the question. and limits the designer to the use of
a.c. tubes, a choice which is strengthened by the fact that d.c.
tubes lack the necessary mechanical strength. Fortunately, the
use of a.c. tubes does not place as heavy a drain on the bat-
tery as might be thought at first, because of their low-voltage
rating which makes possible a serics-parallel arrangement.

The number of tubes used must be limited. however. be-
cause we are working on the “over-rating” of the car battery.
as its normal duties in supplying power to the lights, the starter
and the ignition system are not reduced in any way by the addi-
tion of a radio installation.

Fig. 3—Schematic wiring diagram. The d.p.s.t. switch is required
to open both the filament and B hattery Jeads when the set is not
in use, in order to save current
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Side view of the Auto-Rudio receiver,
showing how compactly it is built

Tt must alzo be kept in mind that the
plate supply is to be obtained from B
batteries and not from the lamp socket.

Name of Car

GUIDE TO A" BATTERY
CONNECTIONS

Buttery Terminal

Grounded
Positive

The a.c. set, with its elimination of bat- Buick ®
teries. has resulted in a complete disre- Cadillae
gard on the part of present-day set de- Chevrolet &
signers, for the amount of plate current Essex -
consumed by some of their creations. Ford »

Fortunately, the screen grid tubes Feankli "

. ranklin
answer most of the problems by per- .
mitting sufficient radio-frequency gain Hudson .
to be obtained with two stages. For Hupmobile
use in the output, the —12A has been LaSalle
found very satisfactory. although it is Lincoln :
a d.c. tube. It has a heavy filament Marmon *
which is strong enough to stand the Nash -
mechanical abuse.  Since it is of the Oukland .
oxide coated type. it is not necessary to Packard =
use a high filament temperature to get Ponti .
good emission.  Consequently, it is pos- ontiac .
<ihle to operate this tube in series with Studehaker
another —12A across the A supply, so as Whippet "
to further reduce the battery drain, Willys-Knight *

this sccond tube being used as the

detector.

The wiring diagram of an automobile receiver designed in the
laboratory of the National Company is shown in Fig. 3. Just
how the -12A tubes are used for both audio

output and power detector is clearly shown in
this diagram. as are also the two -24's in the
‘radio-frequency amplifier.

A third =24 is used in the first audio stage.
making a total of five tubes in all. Some
explanation regarding the use of a screen-grid
tube in the first audio stage may be in order.
Duce to the wide fluctuations in temperature
and the stray fields present, it was felt that
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audio transformers were  undesirable, even
though a =27 could have just as well been used
in place of the -24 to maintain an economical
arrangement of the series-parallel A supply cir-
cuit. In order to get sutticient gain. the screen-
grid tube was used as a <pace-charge ampliner
giving a gain of ahout sixty. This arrangement
has been proved not only very satisfactory but
also quite economical. since the coupling con-
denser and resistor used are considerably less
expensive than a transformer, and alzo take up
much less room,

From the table it will be seen that about
one-half of the present-day automobiles has
the positive side of the A battery grounded.
while the other hali has the negative side
grounded.  Unfortunately this causes some
complications. The filaments of the two —12A
tubes are connected in series in such a way
that the voltage drop in the filament of the
output tube provides the grid bias for the power
detector. Beeause of this arrangement, the
tuned circuit preceding the detector must be
completed through the by-pass condenser Cl,
shown in the circuit diagram.  This
condenser  must bhe of the Thighest
quality, with low losses and compara-
tively high capacity, or the stage will
tune broadly. Consequently. it is neces-
sary to change one connection. as indi-
cated in the circuit diagram. depending
on whether the positive or negative side
ol the battery, in the car in which the
set is to be installed. is grounded.

Volume control is obtained by vary-
ing the voltage on the screen grids of
the radio-frequency tubes by means of a
potentiometer. To prevent exhausting
the battery when the set is not in use. a
double-pole single-throw switch is used
to interrupt both the A and B supply.

There are many ways in which the
receiver controls may be mounted.
I'erhaps the simplest. and in many in-
stances the most practical, is that of
mounting them directly on the receiver
case jtself. and suspending the receiver
behind the dash. out of the way. but
located in such a manner that the con-
trols may readily be reached.

Another way is that of mounting the
tuning dial, volume control and switch
dash of the car. while a third system is the one

in which a small box is fastened to the steering

the remote- (Continued on page 833)
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Hum Control

Further Details Concerning the Muiessner System of ‘‘Hum-
Bucking” Which Has Not Only Made Possible Quiet Recerver
Operation But a Reduction in List Prices As Well

EFORE beginning this, the second

instutlment of my scries of articles,

I must unburden my soul with «

confession.  You. dear reader. have
been led into a trap.  If you saw that
fearful-looking trap that Mr. Ronan pic-
tured for vou in the February number. ali
set for those terrible hum dragons. vou
now will know how it feels to get caught—
that iz, assuming vou are caught. Whether
or not yvou stav caught depends entirely
on voursell,

Mr. Ronan, toe, while he has not said
so, or authorized me to say so. joins in
my confession, for he. in fact, took the
major part in this vatrageous aifair. Here

By Benjamin . Miessner

N this. the second of Mr. Miess-

ner’s articles, he describes in de-
tail the salient features of his in-
vention. which has proved a most
important contribution to the radio
industry. Many of the leading man-
ufacturers, licensees under his pat-
ents, huve been able to effect not
only economies in production. but
also 1o pluce on the market a more
eflicient receiver at lowered selling
prices. (ne set manufacturer found
it possible to eliminate eighteen
pounds of apparatus from his prod-
uct when the design was changed to
incorporate the Miessner system.

vou into the thick of exciting battle with
these awfu! demons of Mr. Ronan's fancy
This. no doubt. would be interesting if we
were equal to it.  Instead we (but  fear
my gesticulating co-worker will now de-
sert me) are going 1o play biologist and
dissect our subjects, which, during the
past five or ten vears, have been rapidly
succumbing to the fierce onslaughts of
many bold warriors, and show you the
secrets of their power, and the nature of

we are with a falge face of humor. hiding
our seripus sciemtihe mien,  We try to
lead you into a dry desert of science with
a shameless come-on of  imitation ol

The saving thus effected resulted
in a vastly improved and much more
eflicient product. at lowered selling

N

humor and low comedy. We knew full well that, svoner or
later, the truth would come out and the criminal intent and
malicious mischief in our hearts would be broadcast through-
out the laml. But we—that is. 1 (because Mr. Ronan. yvou
see. cannot speak. but only gesture with his pen)—have de-
cided 1o steal vour thunder to beat you toit. We confess all.
so there you are.

We are not going to get caught and face vour accusing
fingers. We mount the highest housetop and shout with all
our might to warn you, if

price 1o the public. 30 -
1 |
|
This article will be fullowed by 25 |-
i others of equal interest and hmpor-
= | tance, in future issues of Ranmwo 20 |-
NEws, | e
3
g5 |
g
_L < 10} -
- A filter circuit of Curves showing
the “brute force”  the variations of 5
PT c2* | type generally used  a.c, ripple in volts | CURVE 4
C3 in the past present across the a | 1 i C=8 MFD.
load with 1, 2, 4 10 20 3¢ 40 50 60 70
FIG.1 and 8 mfds. of con- LOAD - DIRECT CURRENT MILLIAMPS.

FiG. 2

denser. respectively

our weapons and the strategy with which they were conquered.
If vou care to come along on this personally conducted tour of
dissection and inspection, 1 shall be very happy to have you.
and 1 may add that 1 shall try to make it as interesting as 1
can. Now | hope we understand one another.

My first article told you a little about hum in a.c. tubes.
While [ have an enormous mass of data on this subject, this
material is more suited for publication in the proceedings of
the technical societies, and therefore I will not burden you

there still is time, that you will
have to swallow this scientific
toast dry—no butter. no cof-

readers could get any practical

with it here. Besides, only a
B+ B+ ] ] . C
benefit from it because of the

very small percentage of mv
135V, 45V
-

B+
{220V

fee. nothing to cheer vou along ||
the dreary way. So be warned:
turn back: extricate vourself i
from this wire and purzue more
interesting game.  Frankly, if |
hum, made interesting and pal-

ditficulties involved in making
vacuum tubes. In connection
l with this subject of tubes and
a.c. circuits generally. those
who wish to make more than
a superhcial acquaintance

atable. is vour quarry. seek S with these subjects which 1
elzewhere. for this i going to T R2 Ri

be a dud—a showy sizzle with- . / T - d ¢
out the big noise you expected RECT. ¢| FILTER “R DET. RF& POWER e nmref:rwﬁtle::ri:;rangemen
—an anticlimax. | FI1G.3 = 13LAF

We are not

going to play Perins and lead - — —
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f—— _h-i‘__q_'l_
R3
1 R4
ce
—— C4__
=c1 c3 b
. o
4TI [Ties
RECT. _L_ FILTER DET. R.F & POWER
FIG.4 {SLAE.

A still further improvement over that shown

in Fig. 3

am giving you now, may possibly find some of my earlier
scientific papers of interest. These are:

“A New System of Alternating Current Supply and its Appli-
cation to a Commercial Breadcast Receiver,” delivered before
the Radio Club of America at Columbia University on Septem-
ber 22, 1926, and published first in the February and March.

1927, issues of Radio Broadcast, then in the “Proceedings of
the Radie Club of America”; “A Three-Element A.C. Vacuum
Tube,” delivered before the Radio Club of America at Colum-
bia University on

May 18, 1927,

16 7 ] and published in

I A [ | l 1 _{ the September,

[ 1927. issuc of

Radio Broadcast,

| and later in the

“Proceedings of

Rapnio News ror Marci, 1930

the receiver tubes are ohtained by means of suitable taps.
Such a system is shown in Fig, 1.

Here is shown the power transformer PT. full-wave rectifier
tube R and the familiar two-stage filter. consisting of chokes
L1 and L2 and condensers C1, C2 and C3. Across the filter
output, that is, acress C3. is connected the tap resistor R,
from which the several “B” and “C” voltages are obtained for
the receiver. The condensers C4, C3. C6 and C7 are provided
more for signal by-passes than for hum reduction. Without
these, very strong inter-stage couplings in the receiver may
result, causing motor-boating or other oscillations. or de-
generalive effects on the desired signal. This circuit is typical
of the now obsolete “B-C” eliminators of several years ago.
but is still to be found in a number of otherwise modern re-
ceivers. It requires, ordinarily. two large chokes and capacity
to the total amount of 15 to 30 or more microfarads.

\While such a
circuit can be
made quite effec-
tive, if sufficient
inductance and ‘

[

TAP I

capacity be used,
it is an expensive
and inefficient
system. You will
note that the
current supply
for the power
tube is filtered

o« OUTPUT

just as well as
that for the first

RECT.

FiG.5

FILTER

audio, radio, or
detector tubes,
notwithstanding
the fact that the
detector tube

A Miessner “tapped-choke filter” for

hum reduction makes possible con-

siderably smaller values of filter
elements

A.C. RIPPLE

the Radio Club
of America,” and
“Hum in All-
Electric Radio

plate ripple, for
example, may be amplified as much as 500-feld into the plate
or output circuit of the power tube. If the detector plate cur-

Receivers,” de-
livered at a joint
meeting of the
Institute of Ra-
dio Engincers,
the American In-
stitute of Elec-
trical Engineers.
and the Roches-
ter Engineering
Society, at Roch-
ester, N. Y., on
April 19, 1929,
This was published in the January, 1930, number of the “Pro-
cecdings of the Institute of Radio Engineers.”

It seems to me that some of the special circuit ararngements
for reducing or eliminating hum, and the precautions necessary
for avoiding certain types of hum are more appropriate—so we
proceed withut further ado to them.

The filters gencrally used in the past few years have been
chiefly of what is usually designated as the “brute force” type.
They receive the rectified current and deliver to output ter-
minals a substantially ripple-free direct current. Across the

i ! I 1 L

2 4 6 8 10 12 14 46 18
MICROFARADS
FIG.7

Curves of ripple measurements made with
circuit shown in Fig. 6. The ordinates are
arbitrary measures of ripple and the ab.
scisse are capacities of the variable con-
denser in tenths of a microfarad

rent is sufficiently filtered to prevent hum in the speaker con-
nected to the pewer tube. after all of this amplification, then
the plate current of the power tube. with no succeeding ampli-
fication, has been filtered 500 times too well.

The logical arrangement, then, is to proportion the filtering
for the different tubes in such a way that the current supply
to any tube is ne better than necessary. The power tube cur-

FIG.6

RECT. VAR.TAP
b DYNAMIC  .030
CHOKE
| FiELD )
A\ u e ¥ A h-" R

A
7
i
'
'

3
A

[
INPUT
COND.

1
¥
J ]

FILTER OUTPUT
COND.

064
AMP,

R.F, 1STAF
8 DEW. LOAD

output terminals
a voltage divid-

10 T - T ing resistance is

(D $MFD. INPUT = {MFD.OUTPUT connected, from

@2 | Wl =4 m n which the va-

8 \@, ] -2 » . rious voltages of
\ /

A.C. RIPPLE
RS o
Lo
©) //@
-5

\|
\

74
w4/

.2 4 .6 -8
Ml(".:_ROFARADS

A family of
curves indicating
that the adjust-
ment of the neu.
tralizing con-
denser is not af.
fected by change
of input or out-
put capacities

Circuit arrangement used for measuring filter
ripple and from which the curves shown in Fig.
7 were made

rent requires relatively little filtering. the first audio and radio
tubes more. and the detector tube most. That is to say. if the
power tube hum will permit of a one per cent. plate ripple. that
of the first audio must be reduced to the order of 4 100 of a
per cent., and that of the detector to the order of 2/1000 of a
per cent.

Because of the possibility of interstage couplings in the re-
ceiver, due to portions of the voltage dividing resistance being
included alike in grid and plate circuits of tubes, with large in-
tervening amplification, the by-pass condensers shown must be
rather large. This is especially important with respect to C6
and C7, the grid by-pass condensers, hecause thc resistances
across which they are bridged are small. (Continued on page 871)
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Studio picture of Nat

Shilkret and his orches-

tra broadcasting, Adver-

tisers can profit by hay-

ing such performances

permanently recorded
for their use

Canned Programs

Smaller Stations may now present excellent entertainment
through the wuse of advertising recordings on wax discs

By Ted

N its tremendous growth radio has Tallowed many ramifi-
cations that are today o~ exsential 1o its progress as the
telephone wires have been to chain broadceasting.

IFor some tme the smaller broadeasting stations have
heen hard hit because af the scarcity of good talent available
Lo them in their respective localities. Tt s a known Tact that
high artistry eventually finds itself in large eenters such as
New York. Chicago. Hollvwood. Los Angeles and
other large citics where ability can he better
capitalized. I, perchance. a good artist is de-
veloped o small town, he immediately  secks
capital or uses his savings to gel o the larger
center for greater opportunities.  The majority
ceventuallv land in New York.,  This nawurally
leaves hundreds of other cities with more or less
inferior and limited talent, so that a broadeast
station can scarcely keep going a full day without
repeating similar programs or shutting down for
certain periods. This s undesirable as it does
not give the lzteners a complete service,

A good part of this problem was solved when
the chains came into existence: but these also
served a limited number of cities and a limited
number of stations,  From the standpoint of the
stations themselves. other means for circumventing
the problem of entertainment were necessary.
since the meome of a station is limited when it is
operating on a chain

As g solution phonograph records were brought
into use.  The station: resorted to the use of
records which could be purehased in the phono-
eraph stores and the radio audience listened to
There is a similarity hetween all disc recording ma.
chines. Photo shows the tvpe used in making
talking movies. Two are used alternately during
recording. with overlaps on their records to per-

mit fading one into the othier in reproduction

Nelson

excellent programs without knowing whether or not it was a
phonogriaph record that was heing broadeast.

But. the Federal Radio Commizsion strenuously objected to
this practice. A further ohjection to this 1ype of program wus
voiced by muny listeners, because anyone could purchase these
records and play them in bis own home

Then the writer evolved the idea (Continued on page 331)
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Ravio News ror Marca, 1030

N o =
elevision

ELEVISION development has been given new im-
petus by the invention of another tvpe of scanning disc
for use in receiving sets. the first account of which
appeared recently in the Chicago Daily News.

The new disc’is one of the most flexible that thus far has
been developed. in that it can he adapted to any known system
of scanning that is in use at the preseat time in experimental
work.

It operates on the principle of reilecting light to the screen
instead of projecting 1t through holes in the disc—a principle
which in itself is not new, although the method by which the
cffect is obtained is original with the inventor. Arthur H.
Watson, who heads the Watson Television Laboratories of
Chicago.

The design lends itself to manufacture with ease, since there
are no adjustments to be made once the disc has heen as-
semhled. The reflecting surface is made of highly-polished
Monel metal.  Although several tvpes of reflectors have been
tricd nothing better has been found. The metal was well
known during the war when it was used to make unbreakable
mirrors for the troops. As applied to the television disc.
Monel metal has the property of retaining luster, and it can
be bent to fairly sharp angles without injury. Refercnce to
the illustrations will show that the segments of the disc pro-
trude at an angle nearing that of ninety degrees.

The complete disc is about seven inches in diameter. 2
qualification that permits the use of a comparatively small
receiving unit.  Aside from the screws that are used to hold
the assembly together. the disc can be made of four parts:
the Monel disc, and a hase ring which carries the bearing, and to
which is attached a ring molded in such a way that each of the
scgments on the metal disc will be given a definite angle. In

New type of scanning disc
make it adaptable to any
in use.

By Kenneth

order that the segments will be held rigidly in position a
complementary ring is fastened to the hase. and as it is
clamped into position cach of the segments takes the proper
angle as determined frem the experiments conducted in the
laboratory.

The mounting of the disc is determined by the method used
by the station transmitting the television impulses. Al-
though attempts have been made to standardize the television
branch of the radio industry, there seems to be no logical
way in which the methods can be entirely standardized at the
present time.  Therefore, we find that different laboratorics
scan the image horizontally or vertically. In most of the
njclhods the scanning line descrihes an are, although the posi-
tion of the arc differs. The ends of the segment may be at the
1op or the bottom. Regardless of the position. the Watson
dis¢ can be changed to conform to the transmitting system by
merely varying the angle at which the disc is mounted.

The size of the scanning element emploved is seven inches
in diameter overall and one and three-quarters inches in
depth.  The picture produced with this eclement, with the
screen at a distance of fourteen inches, is as large in arca as
the scanning element itself, measuring approximately five by
six inches. No lenses or optical reflection or re-
fraction devices are used other than the segmental

CRATOR TYPE
LAMP (NEON)

SCANNING
ELEMENT

SCREEN
'

clements of the scanning device itself. An entire
receiver may be housed within a cabinet nine inches
wide, fifteen inches high and eighteen inches in
length.

Fig. 3 shows the scanning clement. consisting
of an annulus of Monel metal. and having inwardly
extending radial slots separating the annulus at its
inner periphery into as many segmenis as there shall
be lines to the picture. This annulus is then cupped
to a curvature on a radius of substantially 366 milli-
meters, and its concave face subjected 1o a single

SECTION b-b THROUGH ANNULUS
GROOVE o
\ NP
- -

-B-

Above: Cross-sectional view of the Watson television

receiver, showing how the mirrors on the rotating

scanning disc reflect light from the crator type neon

tamp to the screen, which may be five by six inches
square

Right: Details of the scanning disc. showing how the
reflecting mirrors of highly polished Monel metal
are hbent to the proper angle

THE NEXT OPERATION 15 THAT OF
DISHING THE ANNULUS ON A 366 MM
RADIUS AND THE GRINDING AND POL-
ISHING OF ALL SEGMENTS AT ONE
TIME BY THE SAME OPERATION

7 i =

OUTER ! INNER
RETAINING -, JI,-- RETAINING
RiNG 1M RING
F ; ]
‘ b T e
MONEL ANNULUS et v e e in ]

AFTER SLOTTING

- A~ el
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Forees Ahead

embodies features which
transmitting system noOw

A. Hathaway

grinding and polishing operation, thus producing
forty-eight perfect and identical optically correct

focusing retlectors.

Next, the segments are struck upwardly by die
to an angle of substantially forty-five degrees from
the axis of rotation. being the central axis of the
The annulus thus prepared is mounted
upon a hakelite mounting disc, and by the use of
a pair of complementary retaining rings the annu-
lus is drawn tightly in engagement with the disc.

annulus.

L’hote @ 'the Chicago Duily News

Constantly changing inclination on the opposed
surface of the retaining rings securely locks the

segments to their proper adjusted and
operable positions so that the optical
axes of the segments diverge out-
wardly, each adjoining axis stightly
higher or lower as the case may be.
A lamp of the crator type is placed
so that the image of its incandescent
gaseous part is projected upon the
screen S. and when the scanning annu-
Jus is rotated a succession of parallel
lines traverses the screen.

This system of scanning differs
from any of the present known scan-
ning svstems, in that the exact shape
and size of the spot traversing the
screen is determined with great accu-
racy by the usec of a mask associated
with the lamp. Formerly a scanning
spot of peculiar shape devised as most
cfficient could be obtained only through
the use of a special die for stamping
the holes in the spiral disc, which might
be expected to result in difficulties
arising through the wearing of the die,

DEFLECTED
.~ SEGMENTS

DRIVING
SHAFT

/

&

QUTER
L U RETAINING
RING

Salient Features of the
Watson System

Pictures five by six inches
may be produced directly on the
screen woithout any intervening
means for the purpose of mag-
nification.

It may be instantly adapted
to any type of television scan-
ning systems in use today, an
adtaniage not possessed by any
other kuown system.

No lenses or optical reflection
or refraction devices are nsed
other than the highly polished
reflecting elements of the disc
itself.

An entive receiving machine
may be housed within a cabinet
nine iuches «wide, fifteen inches
high and ecighteen inches in
length, and these proportions
may be still further reduced if
desired.

Arthur H. Watson holding the new

scanning disc which he invented and

which may hasten the time when tele-
vision will be available to everyone

not to mention the high cost of the
apparatus necessary for construction.

The complete televisor comprises
hut four parts. the lamp, the drum. a
motor for driving the drum and a
screen.

The problem of synchronization is
taken care of in metropolitan areas
by using a svnchronous motor. and
swinging the entirc motor and drum
along the axis of the drum to adjust
for phase position between the poles
of the motor. the major adjustment
being carried out by momentarily
breaking the motor circuit. permitting
lag to take place. For intra-arca re-
ception a variable speed motor may be
employed.

During the months in which Mr.
Watson has been developing his disc he
has tried other types of retlecting mate-
rial.  Nickel-plating was one of the
methods tried. but nickel-plating fails
to hold its luster when exposed to the
atmosphere and requires frequent pol-
ishing.

The extensive use of chromium
plating appeared to present another
possibility, but it was discarded when
it was found that imperfections in the
metal would show through the plating
in the form of pockmarks. The marks
would net be apparent to the eyve, but
when the light was retlected upon the
screen they were very much in evi-
dence.  Using chromium plating over

a laver of nickel failed to serve the purposc. for the imperfec-
tions in the surface of the mctal were made evident through
the double plating.

Accordingly, the inventor reverted to Monet metal. which
reflects with nearly the same efficiency as silvered glass. At
the same time the metal is lighter and more serviceable.

Side view of the

scanning disc. show-

ing its assembly of

the rings and Moaonel

metal mirror seg-
ments

K\\ ¥ 1---. E£DGE OF
\‘ n Tee-e--o-ANNULUS

h Ir
\L‘“-}"‘-—-msm»c PLATE
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Here’s an
amplifter-power
supply unit you'll
be proud to build
and own. Snappy and
commercial-looking in
appearance, its perform-
ance is on a par with its
looks

ENERALLY speaking. the design and construction of

a radio receiver are accomplished in one of two ways,

Either the receiver is designed and constructed as a

whole; that is, the tuner and audio channels are built as

one unit. or the tuner is built as 2 separate unit and the audio

amplifier is built as a separate unit.  Let us consider that for

the time heing we are dealing with the second of these two

classez, and that it is necessary to build an audio amplifier and

power supply device for a tuner unit which has already been
constructed.

Usually there are a number of considerations which must
be taken inte account bhefore we can begin with the actual
construction of a suitable audio amplitier. First, there is the
matter of choosing the number of stages of amplification
which we wish 1o employ.  Second, the type of tubes which we
shall use. Third. questions will arize as to whether the amplifier
iz to be used purely as an audio channel for the tuner unit al-
ready built, or whether it is to have such features incorporated
in its design as will allow it to he used for the production of
phonograph music. Going back to the matter of tubes. not
only must we describe the type of tube which is to be used in
the first stage of audio frequency amplitication, but we must
also decide whether the final audio stage is to be of a push-pull
tvpe or use straight audio-frequency amplitication. If it is
to be of the push-pull type (since for the sake of quality re-
production this is more desirable) then we will have to decide
what kind of tubes we are to use in this stage. The design and
construction of the power supply unit which is to go with the
audio amplifier will hinge directly on the choice of the type of
tubes useed in the push-pull arrangement.  For instance. if we
decide to use a pair of —=71.\"s in the push-pull amplifier. then
the voltage requirements from the power supply unit will be of
one kind. whereas if we decide to u~c a pair of =43 vr =50 tubes,
the voltage requirements from the power supply unit will he
entirely different.  In the matter of the use of =30 tubes in the
push-pull amplitier, the difiecrences in the design of the power
unit will be very great. For example not only will we have to
use¢ filter condensers having a higher working voltage. but also
the rectitier itself will have to he of a huskier type than that
used in the =71 power supply. For the =71\ all we require is a
type -30 tube. used in a full wave circuit.  In the =50 amplifier
the -80 tube will not supply us with the required output volt-
ages. and therefore it will be necessary to use the =81 in a half-
wave rectifier circuit. with its attendant higher output or
greater handling capacity, or a pair of -81's arranged in fuli-
wave rectifier circuit to obtain the desired voltage output.

How to
Build

Ravio News rorn Mancun, 1930

A Universal

Complete Details for
Pull Amplifier and B
May Be Used Hith

or for Speech

AFTF}R all, what we really strive for |
= in the design and construction of a |
radio receiver is good tone quality and
cnough volume to fill our living room pleas-
ingly, with, of course, a reserve of volume
for special occasions. Tuncrs can be sen-
sitive, and they can be selective, but if what
they receive is hopelessly garbled by a
poorly designed, overloaded and distorting
audio amplifier, all our work goes for
naught,

' It behooves us then to be doubly certain
that, to begin with, our receiver is furnished
with an audio amplifier which will taithfully
reproduce the sounds originating before the
microphone in the broadeasting studio. [

The question will confront the designer as to whether he
should use the type ~26 (ube in the sirst audio-frequency stage
of amplitication or whether he should use the type -27 tube.
The type =27 is used quite generally as the first-stage amplifier,
because of the fact that it functions with less noticeable hum in
the output than does the type -26.

The physical features of the amplifier must receive their share
of attention, toe. The compactness of the unit. the layout of
the parts in a symmetrical arrangement. the location of the
parts to make wiring easy—ull these are features which must
be taken into consideration beiore any actual work is begun.
Where a power supply unit is combined with the audio channel
the question becomes of greater importance. since precautions
must he taken to prevent the transformers, chokes, ete.. of the
power unit from interacting with the audio amplifier parts and
producing distortion.

Keeping all these points in mind. an amplifier-power supply
unit has been built in the laboratory of Rabio News which can
be wsed with any existing tuner unit. or any which can be used
with & good ¢lectric pick-up for the reproduction of phonograph
music.

Standard Amplifier Circuit Used

In Fig. 1 is shown the circuit diagram which is used in the
amplificr-power supply unit described here.

It will he seen from the circuit that two stages of audio-
frequency amplitication are employed in the audio channel.
The fimal audio stage consists of a pair of —43 tubes arranged in
push-pull.  In the first stage a type =27 tube is emploved. Tl
shows the line transformer which is used to supply not only
the high voltage 1o the plates of the rectifier tube. but also the
filament voltage to the rectifier and the pair of —45%s. A
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Audio Ampl
Supply

Assembling a 245 Push-
Supply Unit W hich
Phonograph or Radio
Amplifiers.

By John B. Brennan, Jr.

separate transformer, T3, is emploved to furnish the filament
voltage to the =27 tube in the first audio stage. and also to the
a.c. tubes which may be employed in the tuner unit. T2, T3
and T4 are standard audio-frequency amplifying transformers
and for the specific type which should be employed the reader
is referred to the parts list. The transformer T4 is employed
to couple the —45 tubes to the loud speaker, and its type will
depend upon the type of loud speaker used—dynamic or
magnetic.

C bias for the first stage of audio-frequency amplification is
obtained by a voltage drop through the resistor R2. The con-
denser C5 and the resistor R3 provide a filter return path to
the heater or cathode of the tube. Grid bias for the two push-
pull amplifier tubes is obtained by a voltage drop through the
lower section of the resistance divider R1. R4 and C4 provide
the filter for the C bias circuit of the push-pull amplifier.
Note that for a center-tap arrangement on the push-pull
tubes a center-tap resistor, R4, is employed. rather than a
connection to the mid-point of the filament winding which sup-
plies the filament voltage to these tubes.

The Power Unit

In the power supply unit the filter section consists of a bank
of condensers and two chokes. The condenser section consists

A ruggedly built chassis holds all of the transformer and
filter condensers on its topside, while underneath are

mounted bias resistors and bvpass condensers. Above is

a rear view of the chassis

of three condensers. one of 2 mfd. and the other two of 4 mfd.
The two chokes are integral parts of the power transiormer
assembly—that is. the transformer and the two chokes come as
one unit, the chokes being assemhled within the can that also
houses the transformer. A block of five condensers. each of t
mid. apiece, is used for connection across the various terminals
in the voltage divider output circuit. These condensers are
shown as C2 in the drawing. The output voltage divider. R1.
is arranged with taps to provide a B minus, a B-+453. a B490.
a B+4135. and a B4180 volt output in addition to the regular
termina! for the total voltage output from the filter circuit for
the plates of the two —45 tubes.

A line switch for breaking the 110-volt supply to the filament
and line transformers is mounted on the side of the amplifier
chassis, hut may be removed from this position and, by means
of an extension cord. mounted on the panel of the tuner unit
with which the amplifier is to be used. A single-pole double-
throw jack switch. also mounted on the side of the chassis, al-
lows quick changeover from radio to phonograph reproduction.
This swilch, too, may be mounted on the receiver panel for
convenience.

- Constructional Details

o v,
AL

The chassis on which the amplifier-
power supply parts are mounted is
fashioned from a sheet of aluminum of

about '4” thickness. Specifications
841380} for the sizing and culting of this ma-
B4+135V 5 0 - .
i terial are shown in Fig. 3. This
ShEL figure shows too how the corners are

permanently fastened together so as

9= to provide a sound, solid foundation

for the units which are to be mounted

on it—units of considerable weight.
Once the chassis has been formed.

RADIO

[s

PHONO

the holes for mounting the various
pieces of apparatus may be drilled,
following the layout given in Fig. 2.

It is well to study the several photo-
graphs which accompany this article
so that a thorough understanding as to

Fig. 1—The circuit diagram of the -45
amplifier-power supply unit may be
considered as consisting of three dis-

tinct units. namely: the power supply
(at the top), the audio channel {center)

and the filament supply (bottom). The

parts employed, as identified by the
symbols, are enumerated in the Parts
—_J List
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The top view of the device presents a remark-
ahly clean-looking appearance. with a mini-
mum of exposed wires visible. Most of the
connecting leads are below the chassis top,
holes being drilled through the top to allow

their passage

the location and placement of each part
is obtained.

Such parts as are to be mounted on
the top of the chassis should be placed
in position temporarily. and the place-
ment  of wiring holes spotted and
drilled on the surface. so that wires from
these parts may be run through to the
under side for connection to apparatus
located there.  This procedure is recom-
mended since it is much easier to drill
these holes from spotted positions. with
the parts removed, than when the appa-
ratus is mounted and fastened in place.

Insulated washers should be used,
front and hack. on the side-strip which
holds the binding posts.

The drilling details for this terminal
luyout are shown in Fig. 3. Note that only the hale which rakes
the B— post is driilled—just large enough to 1ake the threaded
portion of the binding post. All the others are of larger size so
that with the aid of the insulated washers, the shank of the
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binding post will be kept accurately centered to prevent
“shorting”™ between the posts and the chassis.
- structors may wish to take added precautions against short
circuiting here by cutting away that section of the chassis’
side, and mounting over it a strip of bakelite or vther insulat-

Some con-

ing material which will hold the binding posts,
Wiring

The schematic circuit of the amplifiecr-power supply
unit as shown in Fig. 1 and the picture wiring diagram.
Fig. 4. will show quite cicarly how the various parts are
connected, The picture diagram. Fig. 4. shows each part
in its relative position, whether it be mounted on top or
underncath the chasais,

Where one is dealing with rather heavy currents and
high voltages, as in this device, it i well in wiring to be
sure that a good grade of wire with the proper kind of
insulation is used.

A stranded rubber-covered or parattined-tubing flexible
wire, each strand being tinned. should be used for con-
necting the different parts together.

In wiring the Electrad =43 Voltage Divider unit into
the circuit, care should be exercised to make sure that
connections are made to the proper terminals on the two
upright resistance units. Here vou will have to refer
carefully to the circuit diagram. Fig. I. The high voltage
end. coming from the choke L2 (terminal 2) connects to
the lower contact terminal on the resistor unit having the
six_contact tabs.  The plate voltages for a (uner unit.
which might be used with the amplifier-power supply, are
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brought out in regular order, the
higher values of voltages beginning
HOLES FOR MOUNTING at the bottom and progressing up-
CONDENSER C2 ON ward. The B— terminal is that lo-
SIDE oF ,C'HASSIS cated in the center of the second
: resistance unit, while the C bias tap
S AR for the two ~45 tubes is located at
(. } the bottom of this unit.
o Leads which carry raw a.c., such as
A oam those to and from the line and fila-
/e ! ment transformers. should be twisted
;'-f-—i--— to minimize the production of hum.
I ! Adjustments
- e There are no manual controls on
Voo the amplifier-power supply unit, other
L i than the a.c. line switch and the
Yol phono-radio switch.  Once the unit
E is wired it is ready for operation.
I=
:'vl;e Fig. 2 (left) and I7ig. 3 (left, above)—
i In Fig. 2 are shown the drilling de-
_ _{__ tails and location holes for mounting
Tttt the parts above and underneath the
uﬁ't'éssgr%sw?'s chassis. Fig. 3 shows the construc-
5/32% DRILL tional details for fashioning the chas-
sis, and also the lavout of the holes
for the terminal strip
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Fig. +—Wiring an amplifier or a receiver from a picture

wiring diagram is much easier, but not as instructive, as

wiring from a schematic circuit diagrum. In the picture

diagram. shown above. each part is relatively in the posi-
tion it will occupy in the finished job

Dependting on the tuner which is used with it. the voltage
supply taps on the many-tapped voltage divider resistor may
have to be loosened and readjusted so as to obtain the correct
values of plate voliage. Such adjustments should be made
while the tuner actually is in operation—that is. while it is
providing a “load™ to the supply unit. 1f no high-resistance
voltmeter is available for ohtuining accurate adjustments. the
constructor will have 10 rely on his sense of hearing. adjusting
the taps until reception is obtained most clearly and distinctly.

Parts List

Ti—Thordarson power compact. type R243 (houses chokes
L1 and L2)

T 2—Thordarson audio transformers. type R300

T3—Thordarson input push-pull audio transiormer. type 2922

T4—Thordarson output push-pull audio transformer, type 2903

T35—Thordarson filament transformer. type T3660

Ci—Flechtheim “B™ condenser block. type HV 244, total of
10 mfd.

C2—TFlechtheim by-pass condenser block (450-volt test), total
of 3 mfd.

C4. C3—Flechtheim by-pass condensers. 1 mid. each,

C4—Flechtheim by-pass condenser. 2 mfd.

Ri—Electrad truvolt resistance bank. type €245 B2 (14.700
ohms)

R2. R4—Electrad truvolt fixed resistors. type B300 (50.000
ohms)

R3—Electiral truvolt wire grid resistor. 2.000 ohms

R3—FElectrad truvolt type V. center tap. V20. 20 ohms

Four Eby sockets (3 four-prong and 1 five-prong)

One line switch (toggle)

One Yaxley phono-radio switch

Eleven Eby binding posts

Two hoxes Corwico stranded braidite

Chassis material (sheet aluminum as per Fig. 3)

Audio-frequency amplifiers are becoming of increasing im-

BBk LARKS
In this underside view of the chassis note how, with few
exceptions. the wires are twisted or cahled. Where joints

between wires are made, the resulting connection is well
insulated with friction tape

portance and no longer arc considered merely as part of a
well-designed radio receiver.

Servicemen. experimenters and custom set huilders have
found that it is to their financial benefit to turn their knowledee
into meney-making endeavors.

Revamping old-time phonographs by installing a good quality
audio channel with a satisfactory magnetic pick-up has proved
especially luerative.

And now. with the advent of the home talkies. an added
importance is given to the pick-up and amplifier to provide ear
entertainment simultaneous with eye entertainment,

A series of articles in past issues of Rapio NEWS on speech
amplitiers has clearly demonstrated the virtually virgin field
which exists in supplying restaurants. motion picture houses.
department stores, entertainment and dance halls and the like
with speech and sound amplifiers.

He iz slow indeed who sees only an addition to his radio in
the building of an audio amplifier power supply unit such as
that described here.
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vices: loud
the chancel,
the chapel

An out-of-the-way vol-
ume control and head-
phone installed in pews
to make sermons avail-
able to the deaf

Photographes Courtesy of *
Amplifer Hervice Con W.¥.

(Above) The chape! of St
Bartholomew’s Church
New York City is used when
the main auditorium is filled

(Left) A small Western Elec-
tric amplifier which is capable
of supplying three distinct ser-
speakers above

reproducers in
and headphones
for the deaf

Ranio News ror Marciu, 1930

adio Religion

By
S. Gordon Taylor

N the August issue of Rapro NEws. which
contained the first article of this series on
amplifiers, a statement was made indicating
the potential size of the market for power
amplifiers and radio receivers outside of the
home. It was stated that in the United States
there are 26.000 hotels, 73.000 hospitals and
263,000 school buildings, in addition to innumer-
able restaurants. stores and assembly places. all
of which are potential prospects for the sale of
sound amplifiers and radio ecquipment. There
was some comment at the time as to the logic
of considering all of these existing projects as
potential future users of amplitier systems

In compiling this list, it was with the convic-
tion that while all would not ultimately install
amplifiers, the great majority of them would. not
in a year or two perhaps. but certainly in the
not far distant future. Weight has recently been
in added to this conviction, as far as schools are
concerned. by plans which the United States
Bureau of Education now has on foet for a
thorough investigation of the possibilities of radio
and amplifiers in educational work, locking
toward the cooperative organization of hroad-
cast stations and the schools, so that regular
educational program periods may be broadcast
and thus made available to schools. The sur-
vey is still in progress and it is too early to ex-
pect concrete plans. However, these plans will
be worked out within the next few months. and
in all probability will result in radio being adopted
as a regular feature of the school curriculum.

It is not a difficult matter to picture the su-
perior effectiveness of broadcast programs over school books
in so far as certain subjects are concerned. For instance, a radio
dramatization of Columbus landing in America would assume
much more realistic proportions to the average child than
would a written description of the same episode. This does
not by any means indicate that the school teacher will be
climinated. but it does provide an undoubted opportunity as an
aid in their conducting of the regular instruction courses.

To the amplifier installation man this subject is one of the
greatest importance, because with the establishment throughout
the country of a regular schedule of broadcast programs of in-
terest to schools, radio and amplifier svstems will become prac-
tically an essential feature of school equipment and 2 tremen-
dous market will be opened up. It is the intention to provide
complete reports in Rab1o NEws on the progress of the edu-
cational survey undertaken by the Government, in order that
those interested in installation work will be kept posted.

The church is another logical outlet for amplifier equipment.
And amplifiers are now being widely used in church activities.
There are two main reasons for the usefulness of amplifiers.
One is that many churches are acoustically poor. with the result
that the preacher’s voice may not carry throughout the audito-
rium with satisfactory volume to be easily understood. Some-
one has suggested that this forms one of the basic causes for the
legendary tendency to sleep through the sermon; be that as it
may. it is a fact that in certain locations of some churches it is
a strain to try to catch the words of the speaker.
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Sound Amplifier
System in Fash-
tonable Parktk
Avenue Church
Carries Services
to.4/] Partsof the
Auditortum and
to an Querflow
Audience in the

Chapel As Well

Another opportunity for amplifiers is
found in some city churches which do not
have the seating capacity to accomodate
the large congregations that turn out.
‘There are churches in New York City
for instance. which are forced to turn
people away from service afier service.
Such a condition is unfortunate. both for
the church and for the worshippers. By
meians of amplifiers it has bheen possible
to accommodate the overtlow in adjoin-
ing rooms, the speaker's voice being
brought inte these rooms through suitubte
loud speakers

Tvpical of this condition is St
Bartholomew's Church at Park \venue
and 515t Street, New York City.  This
cnurch is ol tremendous size with high
vaulted ceilings. and in spite of acousti-
cal precautions taken in its design does
nat permit a speaker’s voice to carry com-
iortably (rom the pulpit to the rear of
the auditorium.

Doctor Robert Norwood, Rector of St.
Bartholomew’s Church, is a man of such
striking thought and eloquence that many
of his weekly services fill the church to
overtlowing.  Portable seats are provided

Above) One corner of St. Bar-
tholomew’'s Church, showing mi-
crophones on the pulpit and ——
praver-desk. One of the repro- I
ducers may be seen high up near
the archway. This. with a cor-
responding  reproducer on  the

oth

ver side of the church. rein-
forces the spcaker’'s voice
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headphone installation.
In the right-hand
lower corner is the
chapel with loud
speakers indicated

Diagram of the sound-

amplifier system and o

ST Hoor plnn. of ?t Bar-

CONES 1N tholomew's Church.

CHAPEL showing the location

L@ of microphones and
@
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in every available nook and corner. but in spite of this it was
formerly necessary to turn away the overflow.

Faced with the problem of not only improving the coverage
of the speaking veice in the auditorium itself, but also taking
care of the portion of the audience that would normally be
turned away, consideration was given to the installation of an
amplifier system as a means of overcoming these difficulties.
Mr. George D. Spear, President of the Amplifier Service Com-
pany of New York, was called into consultation to work out the
details of an amplifier system to meet these requirements.

After a study of the situation, Mr. Spear made a prelimi-
nary recommendation for the installation of an amplifier and
loud speakers which would eliminate the difficulty of hearing
from the rear of the auditorium. A temporary test installation
was made and demonstrated at a Sunday service. This setup
worked out so satisfactorily that the results more than justified
the cost of a permanent amplifier installation. The perman