L 1 T

RADIO
BROADCAST

\
" .
[ ] N ] B
(|
0 ae,
g f
nenaaaall I oiagi AT '
- T s l_!_ll 100
L
v X . ro ; "
L] { i
. . : \ < $ 0 ("\
’ A2 = ’
= (Y] [} ::‘". 6o s ) ’
| e} ,__0,“:? o v OO F . _/ _/
e i N ' iy, [ L} - 1} ) )
3l et 1 — e p ! y
' 2 4 : " 7 )
11620m% f sl p - ': 8 " !
U T P L BRI )
o R S o~
' (LL]) =
e ’ ﬁ
y R —
¢ IR

HOW TO BUILD THE NEW R.G.S. RECEIVER
ﬂThe Alexanderson Photograph Transmission System—What You Should Know About

B Power-Supply Units-——The March of Radio—The Use of Interesting New Radio Equip‘I}
ment—Operating the R. B. “Lab™ Receiver—Constructing Your Own B Power-Supply

1 :
Doubleday, Page & Company, Garden Cit
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RADIO /TUBES

",

Gvery Jime @u ;Zc;ce Yhe Dial

of your receiver, it is in anticipation of real
radio enjoyment if Cunningham Radio Tubes
are on duty behind the panel. Confidence in
the product bearing the Cunningham name
has become an habitual attitude of mind-
among radio-owners of discrimination.

Fifteen Types in the Orange and Blue Carton

E. T. CUNNINGHAM, Inc.

New York Chicago San Francisco

Manufacturcd and sold under rights, patents and inventions owncd and £ or eoutrollod by Radio Corporotion of America
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(
|| Announcement

|| Extraordinary |

The First
300 Milliampere

(Patents Pending)

| R A Revolutionary Step in
| Radio History

Ask your Radio Engineer what he can do with
300 milliampere output from one tube.

| i After two years of intensive laboratory experi-
| ments we have developed a 300 milliampere gas
| rectifier tube, that solves the A, B and C power
| supply problem. Eliminates all batteries and all
AC hum in any set up to ten tubes.

Delivers 300 milliamperes at 300 volts.

Write for discounts and the proposition we
have to offer.

)

THE Q°R-S MUSIC COMPANY
306 S.Wabash Ave. Radio Dept. Chicago, Illinois

Factories at: Chicago—New York—San Francisco—Toronto, Canada—Sydney, Australia—Utrecht, Holland

\_ /
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AMERIRAN
RADIO
PRODUCTS

Sold Only by Authorized

AmerTran Dealers

The AmerTran Power
Transformer Type PF-52

Type PF-52 is intended for use in
the better type of power supply
developments, It will convert the
standard 110 volt, 6o cycle alternat-
ing housc lighting current to a higher
voltage for the plate and lower volt-
age for filament supply.

Price $18.00 Each

The AmerChoke
Type 854

This is a scientifically designed im-
pedance ot choke coil of general
utility, designed primarily for use in
filter circuits. As an output imped-
ance for by-passing direct current
from the loud speaker it is both
efficient and economical.

Price $6.00 Each

AmerTran Types AF-7
and AF-6

AmerTran Audio Transformers,
types AF+7 and AF-6, have been
considered for years among the lead-
ers in audio amplification. These

'AMERTRANA MER TRAN | AMERTHAN | AMERTRANIAMERTRAN | AMERTRAN AMERTRAN} AMERTRANAMER TRAN § AMERTRAN | AMERTRAN JAMERTRAN | AMERTRAN | AMERTRAN] AMERTRAN
(2]

The AmerTran
De Luxe Audio Transformer
Made for 2 stages
$10.00 Each

Tile AmerTran Code

In radio it is useful to look beyond the
product to the organization respon-
sible for it. There will be found the
ideals and the experienced skill which
won a reputation and added to it year
after year.

AmerTran radio products carry a name
that is known wherever transformers
have been used, from Marconi’s first
transatlantic wireless to the marvelous
feat of to-day in sending the voice over
thousands of miles of ocean and land.

The manufacturer of AmerTran Prod-
ucts has a reputation for making only
fine quality units, which, when subject
to fair comparison, have proved their
merit always.

This manufacturer has never misrepre-
sented his products, their uses, or state
of perfection. Solely on the basis of
accomplishment has been earned the en-
dorsement of the radio trade and the
radio public.

This manufacturer will continue to
offer dependable, well-designed and
well-made products. Never will it be
claimed that they are faultless or the
ultimate. That would ridicule the ef-
forts of those who are always turning
the good article of to-day into the bet-
ter article of to-morrow.

On this code is based the manufacture
and sale of AmerTran Radio Products.

The

American Transformer Company
178 Emmet St. Newark, N. J.

“Transformer Builders for over Twenty-Six Years”

Licensed by
Rider Radio
Corporation

@) Oscillations Conquered

‘Phasatrol’

A true balancing device for radio
frequency amplifiers

If your set squeals or oscillates you need
PHASATROLS.

If you are building a new set., and want
the last word in electrical efficiency—
equip it with PHASATROLS.

PHASATROL is the latest development
in the field of radio frequency amplifica-
tion. As a balancing device, it is far
superior to any other methods hereto-
fore in use for suppressing oscillations
in the radio frequency amplifier circuit.
It is being used and endorsed by leading
radio authorities.

At your dealers or write direct. Write
for Hook-up Circular.

Price, $2.75 GRS

170 Varick Street, Dept. 25, New York, N. Y.

=

FOR ALL-YEAR RADIO

ELKAY

TRAGE MASK 0LG

SENIOR “SIX”

Extreme sensitivity (2 precision
stages of R. F): low interference
(complete shielding): cuts through
locals clean and clear: smooth tun-
ing on all waves: wonderfully pure
tone due to its Truphonic Audio. . ..
these qualities make the Elkay
Senior a satisfaction any month of
the year. Price, S125.

OUT NOW—the new $80 Junior
«Six”. Embodies highest grade of
material. Designed after the most

popular and efficient models are made T AMERT, approved engineering practice —
in two types—AF-7 (ratio 3}:1)— 5 N\A““\T‘\AN R lllkay quality throughout. Deal-
PGl (AMER R ers. Jobbers: Write for terms.
Price $5.00 Each § 5 :
rice $5.00 Eac @ AWER The Langbein-Kaufman Radio Co.
WMEN Dept. R
PO :
pcdﬂ(t 62 Franklin Street. New Haven, Conn.
AMEK‘EJ ) .
AmERTRANY
Rapin Broabosse.  Mareh, 1927, Published monthly.  Vol. X, No. 5. Pullishel at Garden Cly, N X, Subseription price $4.00 a year.  Entored at the post ofilee at
Garden City, N Y., ns second elass mafl mntler,  Doubleduy, Page & Company, Garden Clty, No Y.
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Now Owns a Radio
Store
*The Radio business is rushing
just now. Building many Super
Heterodynes, also doing installa-
tion and repairing. To your
course I owe all my success in
the Radio profession.” A. J.
Ommodt, Bowman, N. Dak.

Controls First Car by | 78
» Radio e
¥ T operate the portable broadcaste
ing station in rear car, drivin
front car by Radio control, Will g
operate this car from New York to g
' ¥risco—13 months trip. Then we !
take the car around the world—a *
: three years’ tour. I owe it all to
: you.” Leo Paul, New York City. :

You CanDoWhat
e | TheseMenDid!

MOy RN A I Will TrainYou at Home
e [0FillaBig:Pay RadioJob

& Get into the great new Big-pay Industry—Radio. If
you’re earning a penny less than $50 a week, clip
coupon now. Send for AMAZING FREE BOOK, ¥
“Rich Rewards in Radio.”” Why go along at $25 or $35

or $45 a week when many are now earning $50 to $250 in the
same six days as a Radio Expert? Hundreds of N, R. 1.

trained men are doing it—why can’t you? I'll trainyou just
as I trained them—just as I trained the men whose letters
you see on this page. I'llteach you quickly at home in

STATONWOC  |¢
DAVENPORT

443

These

Instruments
Given FREE of
Extra Cost

All instruments
shown here and others
sent to all my students free of
extra cost under special
offer, Clip coupon now
—tind out all 'about this big un-
equalled offer while you still have
time to take advantage of it. This
training is intensely practical—these
mst{{uments help you do the practical
work.

My Radio Training is
the ‘‘Famous Course
That Pays for Itself’ |

Make more money quick when '\
you take up this practical course.

T I show you how to in-

crease your earnings almost
from the start of your cours e
throngh practical pointers I
give you.

Howard B. Luce of
Friedens, Pa.,made $320in7

weeks during his spare time.
D. H. Suitt of Newport, Ark., writes
“While taking the course I earned in
spare time work approximately $900.”
Earl Wright of Omaha reports making
$400 in a short time while taking his course

$70 in one Day
for T. M. Wilcox
“I amin business for my-
self and recently made
$70in one day, I wasan
electrician of rich experi-
ence and was occupying a
splendid position as tele-
phone  superintendent
when L enrolled with your
course believing it would
open up greater oppor-
tunities—have not been
disappointed. Estimate

made 85
men are a few of hundreds,

And when you graduate, my big

tens of thousands of dol-
lars to me in the nextfew
years.,” T. M. Wilcox, | &
Belle Island, Newfound-

{352

Kimball With WMAQ
Chicago -

‘*Accepted a position with thef

handle all consultation also do op-
erating.”” Keith Kimball, Station
WMAQ, Chicago, Il

your spare time to be an expert in Radio,the Easy, Fas=

—working at Radio in his spare time onlyl ¢ y
Sylvester Senso, 207 Elm St., Kaukana, Wis.,™
00. These records not unusual—these

Employment Department helps you get the job.

You get just the same preparation and assistance

toward success we gave C. C. Gielow, Chief Operator

of the Great Lakes Radio Telegraph Co., E. W. Novy,

Chief Operator of Station WRNY, Erle Chambers,

Radio Engineer for Stewart-Warner, J. E. Fetzer,

Chief Engineer of Station WEMC. The National Radio

Institute, established 1914, today offers you the same

opportunity these men had undera contract that pledges

you full sa tlrlts,faction ];)l‘ mltlmey refunded on completing our
A training. s your big chance to get into the great Radio

that Radio will be worth § go1q— praii coupon TO-DAY for my big Free Book and proof

cinating Big Money field.

b, Big Jobs Go to the Trained
Expert

It's the thoroughly trained man

who gets the big jobs of this profession—
paying $75, $100, $200 a week and up. Free book

gives all the facts. Hundreds of N. R.I. men
are to-day holding down good, big jobs in the Radio field s
men like you—men like those whose stories I show you
here. You can prepare just as they did by new prac-
tical methods, learn right at home in your spare

time. Lack of experience no drawback—common
schooling allyouneed. Our tested clear methods

make it easy for you. Our years of experience
in the big field of Radio means that we caa

train you as we have done thousands of others.

Clip Coupcon Now
for FREE BOOK

Most amazing book on Radio

ever written—full of facts and
pictures—tells all about the great Ra-
dio field, how we prepare you and
help you start. You can do what
others have done—GET THIS
BOOK. Send coupontoday—no
obligation.

J. E. Smith, Pres. P q
NATIONAL RADIO 3 .2,

INSTITUTE thoto shows Graduate E.

Dept. C-94 F. Spadoni in his own

. Washington, D, C. Radio store at Chicago,

II. “Your course gets

the credit,” says Spadoni.

Chief Engine
Station WEMC

*“Please communicate withmy
two junior operators here who
want to increase their knowle
edge of Radio. Being a grade
uate of your course I know
they could do nothing bettes
for themselves than seudy it
for it is the way to success
in this profession.” John E,
Fetzer, Chief En‘gineer. Sta.
ion WEMC, Bernien Springs,
chigan,

Free

J. E. Smith, President
NATIONAL RADIO INSTITUTE
Dept.C-94, Washington, D. C.
Dear Mr, Smith: Without obligating me in
anyway, send me your free book “Rich Re-
wards in Radio” and all information about your
practical, home-study Radio course.

’%‘;

‘Just been made Sales Mana-
ger of this Radio firm—re- g

ceiveda very good increase £, N9 €.
in my. Up.be present ° INEATEY: « : camm s v agaE 955 @ PEEEEETs § E Ag

have been gettinisa]ary é

which in 3 months en- Q

abled metopurchasea 4 StreetAAATESS Yy o vimi 35 5 GITT 5 55 516 nouonsiiorsrs & 5 GrowsIah § § 5 & EIE -

! new car..”” R.Jones
Bay City Mich. 4
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other night on the radio.” (Owners of the Carborundum Crystal Set Hook-up who are 3 5 @ S
reaching out tostations 50, 70, even 200 miles away and getting perfect reception. (Users $ ° ’ 4
of reflex sets getting better results than ever before—owners of super-hets tellingus of the IN U.S.A. /

crystal clear tones, the sharper tuning and the increased volume they are enjoying. (But I
above all they are telling us of the clear, true quality of tone—undistorted, crystal clear 4
tones that come to them because of the installation of /

/
4

—

7/
& i
H h@ C&mﬂmmumﬁlum /" Carborundum ’) |
Reg.U.S.Pat.Of. /7 Company '
,/ Niagara Falls, N.Y. :

Stﬁ&ﬂ»ﬂizimg Detector Unit Py ’

~ —

/
THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 7 =
CANADIAN CARBORUNDUM CO, LTD., NIAGARA FALLS, ONT. /  Street_ —
SALEs OFFICEs AND WAREHOUSES IN New York, Chicago, Boston, Philadelphia. Cleveland, Detroit, S/
Cincinnati, Pittsburgh, Milwaukee. Grand Rapids ,/  City_ R S
The Carborundum Co., Ltd., Manchester, Eng. Vi State
d a X

7/
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Shielded Tuned Radi> Transformer. No. 30

SICKLES

Diamond - Weave Coils
HE new Sickles Shielded Tuned Radio

Transformer prevents both outside
and local interference. It 1s remarkably

Beautiful Jacobean design by Conner §

Finished in Warm Walnut v ‘wﬂ.}—" = ‘ 3

) % i \ compact, sharp tuning, sturdy.
. . &£ 36 . s
F Sickles Diamond-weave coils have estab-
Put YOur Set n a Conner Cablnet lished an enviable reputation for low
distributed capacity, low dielectric losses,
HE MOST interesting—the most noticed piece of furniture in your home 32?1.;?)1’51;“:5‘: of frequency with small
is your Radio Set—House it in a Conner Convenient Cabinet and it The ideal 2oil ’f;r the Naald Localized
'w1ll then. be the most attractive. Even tbe best. set,witha A Period Design for every Control Tuning Unit and for the Trus ;
makeshift mounting, exposed wiring and batteries, misses much plan of Decoration phonic Catacomb Assembly. .
in giving you and your friends the pleasure and satisfaction which $ $ 50 There are Sickles Diamond Weave Coils |]
it should. A Conner Cabinet lends added class and tone to the 35 to 99’ for all Leading Circuits.

finest equipment, plactben, The F. W. Sickles Co.

A Conner Cabinet assembles every detail of your receiving set, R Ingg |
including batteriesand tools in ascientifically convenient arrange- o, . today for illustrations 132 Union Street ‘
]

ment and encloses everything in an exceptionally beautiful piece ;.4 details.
of period furniture. Radio builders know the name “Conner”  We specialize on Cabinets SPRINGFIELD, MASS.

means Quality. Lcading Radio dealers show Conner Cabinets.  for Radio Builders,

Get our Interesting offer CcOl PRICES :
Write today for illustrations of the entire line of Conner Convenient Cab- to Radio Dealers in open No. 30 Shielded l';'ransformer. =

i L aas) j e i d territory. Write today.

inetsand learn how easily you may own and enjoy one of these beautiful cases rritory ri Y No. 24 Browning-Drake .rrr. ... 7

No. 18A Roberts Circuit ....... ... 8.00
8

CONNER RADIO CABINET COMPANY € New Albany, Indiana No. 25 Aristocrat Cireuit. . vesos

. W
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HiQ

The
New
Shielded
Hi-Q
Receiver
a

Universal
Success

TLO»
1“”1_Bob8
%mﬂm’ il

With a Perfected One-

UR prediction that the New Shielded H1-Q*

Receiver was destined to become the
most successful home-built receiver in the
world has come true!

From every section of the country enthu-
siastic letters like the two reprinted above are
coming to us in large quantities. We
wish we could print more of them
but space won’t permit.

This remarkable set was designed
by ten of America’s Leading Radio
Engineers. It is a 5-tube, completely
shielded receiver, built around a sim-
plified foundation unit and incorpor-
ating a totally new feature known as
Automatic Variable Coupling, which

struction book ever

Associate Manufacturers
pictures every detail.

Carter Radio Co.
Martin-Copeland Co.
Radiall Company
Samson Electric Co.
Sangamo Electric Co.

‘Hammarlund

ROBERTS

GET THIS BOOK

This is the simplest and most complete radio in-

ublished.
ft will save you $50 to $100

by showing you how to build the Hi-Q Receiver.
Price 25 cents.

HAMMARLUND-ROBERTS Inc., 1182A Broadway, N. Y. C.

Ask your dealer or write us direct,

Y One Switch Only
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Now You Can Build
~ This Wonderful Set

Switch Power Pack!

eliminates distortion and gives equal and max-
imum amplification over the entire tuning
range. The set has unusually high power out-
put; selectivity equals expensive ‘Supers,”
distance reception is uncanny; and tone 18
actually startling in its liquid purty.

Now the Hi-Q* goes a step fur-
ther, operated direct from lamp
socket by installing the thoroughly
tested Power pack described in the
following pages. Just as the Hi-Q*
is a decided advance over the Ham-
marlund-Roberts of 1926, so will this
new Power Pack make the Hi-Q* even
more eflicient than the same set op-
erated with the usual “B” batteries.

Associate Manufacturers

Ben jamin Electric Mfg. Co.
Eby Manufacturing Co.
Hammarlund Mfg. Company
International Resistance Co.
Westinghouse Micarta

<.

AT, S

N

escribes and

LD,
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Z One Switch Only
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This “B” Power Supply Unit
has been [designed and built
especially for use with Hi-Q
Receiver.

A-B-C Supply

for Power Tube

Hook-up Your Hi-Q Receiver Direct
to Your A-C House Current!

New A-C Operated Power Pack Supplies ‘‘B’’ Current for
All Tubes and Both A and C Current for Power Tube

THIS new power supply unit designed es-
pecially for use with the Hammarlund-
Roberts Receiver can be made by any-

In designing this “B”’ power supply unit for
use with the Hammarlund-Roberts Hi-Q Re-

ceiver, the most advanced pr1nc1ples of

one at home by following the simple g, “B” eliminator construction has been
instructions 1n  the constructional -——~——""’;”") used, together with the advantages
article, “Electrifying the Hi-Q Re- ' \v « now offered through the use of the

ceiver’” by Mr. Leslie G. Biles in this
issue of Radio Broadcast. You simply
mount a half-dozen tested parts and
make sixteen connections; screw plug
intoyour house current socket and solve

tube causes such heavy drain on B’  Contains one8 and two 2

mfd. filter condensers

batteries that even the extra heavy-

duty type cannot be expected to last very long.
Therefore i1t 1s decidedly economical to use
current from your lamp
socket—the logical source of
power supply.

With this new Thordarson
Power Supply Unit con-
nected right to your A-C
house current, you can main-
tam full “B” power con-
stantly. No battery renew-
als are required. Distortion
from B battery noises 1s

. eliminated. Reception
Resistance Range almost o h f
to 5,000,000 ohms. Contin.  T€aches new heights of per-
uous current-carrying, capa- .
city 20 watts feCtlon'

<&
3 P O 1R H()RDARS() ' PAPA

\IW\&/“—J

. gas-rectifier tube.

new Q. R. S. full wave high voltage

A A unique feature of the Thordarson
Compact is the perfectly balanced

taken from the exact electrical center

_ : - filament winding. The mid tap 1s
your radio power problem for all time. w : .
Everyone knows, the use of a power 1 1 1

This center is not obtained merely by

tapping a continuous winding, as 1s

the common practice, but is taken

from the common lead of two in-
dividual perfectly balanced coils,
wound side by side.

This is vitally essential when si-
lent operation 1s required, for it is
only with a perfectly balanced fila-
ment winding that the A. C. hum
can be completely obliterated.

Heretofore transformers have
supplied only B-voltages for the re-
receiver, and although sufhcient
voltage has been delivered to actu-
ate the plate of the power tube,
no p10v131on has been made for the
“A” current supply or large C
voltage required. Storage bat-

New  full-wave

gas rectifier

tubes. Made

under Q.R.S.

patent  applied
or
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,H”ammarlund
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Y One Switch Only

HiQ: o

O

teries have been required to supply the heavy
filament drain.

The Power Compact, however, not only sup-
plies B-voltage, but also provides for the fila-
ment heating and grid bias of the power tube.
The Power Compact makes it possible to use
power amplification even on sets designed for
dry battery operation.

The Clarostat—a universal variable resis-

Power and Speaker
ANOTHER big advantage of this New

Power Compact is that it takes little
room and can be installed in cabinet together
with your loud speaker, “A” battery and
trickle charger as shown above.

Power supply operation 1s automatic. This
new Thordarson Power Pack, with a trickle
charger and Yaxley Automatic Power Control,
is operated by a single switch. When the reg-

ular filament control on the panel of the Hi-Q
Receirver 1s turned

’ the B power supply 1s
automatlcally put In
operation. Turning the
same switch to the‘“off”’
position turns off the
et and power supply
nd automatically

places the
storage bat-
tery on
charge. No

more manipu-
lating several
switchesevery
time you use

the set. The

Thordarson Power Amplifier Supply Transformer—
supplies current for both filament and plate of power
tube, also the “B” supply for entire receiver

tance capable of high current-carrying capacity
—regulates at will the voltage on the R. F. and
detector tubes. This gives you a decided ad-
vantage in controliing the sensitivity and clar
ity of your receiver.

Special Tobe “B” Block contains high-vol-
tage short path type condensers, suitable for
working voltage up to g400-volts D. C. At no
time during the operation of the Hi-Q Receiver
will the voltage ever exceed 4oo-volts

Units in One Cabinet

Yaxley Automatic Power Control Relay does
this for you. It takes care of power supply
and trickle charger both.

Never before, to our knowledge, has a power
supply unit been designed espec1ally for use
with any given receiver. It’s only reasonable
that a thorough knowledge of the character-
istics of both the Hammarlund-Roberts and
the power supply unit under actual operating
conditions makes for
most efhicient results.

Ask Your Dealer
for Parts

Clip out the article in
this issue of Broadcast for
full instructions.  Get the
approved listed parts from
your dealer and put this
new Power Pack to work.
It will not only increase the
efficiency of your set but it
will pay for itself through
savings in B batteries and
A battery recharging fees.

Yaxley Automatic Power Control

Relay. Connects to the filament

switch on your panel. Turns off

your radio set and automatically

sets the storage battery on charge
in one operation
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The ““MIDLINE”

Condenser

Gives better separation of
wavelengths than previous
types. Its full-floating ro-
tor with removable shaft,
easily adapts it to any
scheme of single-control,
multiple condenser opera-
tion.

“HAMMARLUND
JR R

A high-ratio, shielded
midget. condenser for use
wherever small variable
capacities and fine tuning
are required, Baseboard
or one-hole panel mount-
ing. Knob included.

-

—

11

Slide-Assembled
ALUMINUM SHIELD

Strong, neat, quickly and
easily assembled. De-
signed to enclose complete
tuning unit, tube and sock-
ct. An efficient aid to
selective tuning. Greatly
tmproves tonal quality.

HiQ

“HAMMARLUND”
In The

Hammarlund-Roberts

Pictured here are Hamm arlund’s contributions
to the splendid success of the Hammarlund-
Roberts “Hi-Q” Receiver—the supreme effort
of ten leading American radio engineers.

Hammarlund Products were selected for just
two reasons—their = established efficiency in
performance and th eir unsurpassed quality of
workmanship.

Every Hammarlund Product has back of it the
tradition of high ideals and sixteen years of
leadership in the man ufacture of precision in-
struments for telephone, telegraph and radio use.

The designers of fifteen other featured circuits
have this season officially specified the use of
Hammarlund Products. This is a testimonial
that speaks for itself.

Write for folders describing Ham-
marlund Products for use in all of
the new popular circuits.

HAMMARLUND MFG. CO.
424-438 W. 33rd Street, New York City

Jo't Bettor Radior

ammariund

PREC/SION

PRODUCTS

e ———

A scientifically correct
assembly of Spacewound
Coil and “‘Midline’” Con-
dengser. Tbe primary
conpling is automatically
varied at each condenser
setting. Coil and conden-
ser sold separately.

EQUALIZER

A compact, efficient vari-
able condenser of small
capacity, for nentralizing
against undesirable oscil-
lations or equalizing the
capacities of multi-taned
circuits.

H-R “H:i-Q”
Foundation Unit

Contains Micarta drilled
front panel, sub-panel,
shields, equalizers, resist-
ance, extension sbaft,
wire, solder, nuts, screws
and all special accessories
for building the Hammar-
lund-Roberts '‘Hi-Q"’
Receiver.

The ‘‘AUTO-COUPLE’’

o,

LS

anren

e
P S
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— ~ Unat for Home Constructed

Power Amplifiers

YERE is what you have been waiting for — a silent
| and efficient power amplifier and B eliminator that
will equal anything on the market—one that you can build
yourself in less than an hour.

IS A SES

xS

The Thordarson Power Compact is the complete founda-
tion unit for power amplification. It contains: (1) a power
supply transformer, (2) two filter choke coils of 30 hen-
ries, and (3) a power tube filament supply, tapped at the
exact electrical center (an exclusive Thordarson feature),
all in one compound filled case.

23 3, \AAN
;._lg\

RA

gim  giip

1t

4172
<

Two types of Power Compact are available: R-171 is
designed for use with power tube UX-171 and Raytheon
BH rectifier. Type R-210 is designed for use with power
tube UX-210 and UX 216-B rectifier. Each type of com-
pact supplies the proper values of current for maximum
efficiency operation of its corresponding power tube.

o AT
NI

] Packed with each compact is a complete set of instructions
which can easily be followed, even by the man with no
radio experience.

Remember that when you buy a Thordarson product it is
guaranteed and backed by over thirty years’ manufactur-

5 9&3?@klel' is @ours ing of reliable transformers.

\ A
A ﬁr t}leﬂSk ing- For Sale at Good Dealers Everywhere

/%5 POWER FROM THE LIGHT CIRCUIT® ar B fnow i avkomy

wEE " ' O 5 L _

§ THORDARSON ELECTRIC MFG. CO. 5 \

B 500W, Huron St., Chicago, Ill. n

B Gentlemen: E

B I would greatly appreciate receiving a copy of your new :

= booklet “Power frbmpthe Light Circuit.” = DOWERT

L : COMPAC

[ | [ ]

B Address - 1 THORDARSON ELECTRIC MANUFACTURING CO.
[] Transformer specialists since 1895

City State [ WURLK'S QLDEST AND LARGEST EXCLUSIVE TRANSPORMER MAKERS

N Chicago, U.
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AX LE Approved for
Hammarlund-Roberts
Hi-Q Receiver
= ol

fe

Automatic Cable Connector Plug

Power Control One of the most practical accessories to a radio outfit.

o Simplifies the battery wiring and makes sure of an in-

Takes care of your B eliminator or  gstant and correct battery connection any place the radio

trickle charger or both. Turn the set  go¢ may be moved to. Banishes the oldfashioned un-

on—the trickle charger is off, the B gjohtly mass of battery wires. Bakelite construction,
eliminator is on,and the reversewhen  peat and handsome in appearance.

the set is turned off. No. 660 Cable Connector Plug Complete . . $3.50

1 ; At r dealer’s. If h t supply
L S I S AR Sioth sewel IEeamE EAoh soees ades P
or greater than 6 U. V.-199 type of YAXLEY MFG. CO.
tubes . . . . . Each, §5.00 Dept. B—9 So. Clinton St. Chicago, Ill.

Specified for
HAMMARLUND ROBERTS
Hi-Q RECEIVER

Certified ELECTRAD
Lead-In Lightning Arrester
40c 50c Lamp

MEMB :n A good set must ha\;le good accessories to insure ASOtCket
hﬁ proper reception. That is why a group of prom- ntenna

qu" inent manufacturers specify ELECTRAD ac-
cessories. Af Your Dealer’s.

175 Varick Street, New York

Specified
Hammarlll:;d-Roberts

for the new
Hi-Q

Recelver

l\'. D
i "‘\'\

|
{
M T Write for complete data

Prescribed el

by Radio
Doctors

¥

i
i
& C. E. MFG. CO.

INCORPORATED

‘H Type fbr Every 'Radio Weed Providence, R. 1.,U.S.A.

¥/, 'H‘/
////j/

?\ay ﬁg@‘)

wherever a

variable re-

sistamce 1s
specified

pin your faith on CLAROSTAT, the

greatest variable resistor.

CLAROSTAT has met every exacting
requirement of the country’s leading
manufacturers, technicians and radio en-
gineers and is now standard equipment
in the products of 90% of the B elimi-
nator manufacturers of the country.

CLAROSTAT alone covers the entire
range — from practically zero to
5,000,000 ohms . ... .. and a current
carrying capacity of 20 watts without
the slightest trace of packing, arcing or
frying noises.
Going fast! The first edition of
“The GATEWAY TO BETTER
RADIO” is almost exhausted.
Send for your copy at once. 32
pages covering everything in
radio. Send 25¢ to Dept. R. B.
Approved for Hammarlund Roberts Hi-Q Receiver

American Mechanical Labs., Inc.
285 North 6th Street Brooklyn, N. Y.

CLARQSTAT
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ROBERTS

CC?; AC-Operated ( ,I/I”ammarlund 7 One Switch Only 8

— HiQ y=

As illustrated 15-inch cone,

$16.50. Detachable style

17%-inch cone, may be hung
on walls, $25.

This Speaker Recommended
for the Roberts Hi-(Q Set

No set is better than its accessories and no
accessory investment returns more genuine
pleasure and satisfaction than one of these

Slagle High Quality Speakers.

Scientifically designed and manufactured
under exclusive patents, the unique method
of tone preservation and volume amplifica-
tion combines with the finest materials and
workmanship to insure a maximum life of
highly satisfactory reception.

SLAGLE RADIO COMPANY, Ft. Wayne, Indiana

Licensed and manufactured
under patent 1414801

LOUD SPEAKER
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Type R-171.

B
BLO

The first Condenser B BLOCK, specifically designed for use with the
Thordarson Power Compact Type R-171, is the TOBE B BLOCK
The terminals are arranged so that they come close to
those on the Thordarson Power Compact, for minimum time and length
of wiring. The price 1s $12.00.

TOBE B BLOCKS and TOBE Condensers are made to stand up and
do the work they are intended for.

CK

TYPER.171

Detignad Fprelally for
THORDARSON

Tohe Deutschmann Co,

Cavaupey

|

SRSV

TYPE R- zw

Drigond Erpachsty

N T TR

ity

Thordarson makes a 210 unit,
also, and here is the TOBE

J "
I Tobe Deutschmann Co, B BLOCK Type Ravo o o
with it. Price, $13.00
CAMBRIDGE, MASS. A\_  #
Hi-Q : , , !
Wholesale Distributors Official Service Station WATT RADIO SERVICE _
= . g . 44 Parnell Avenue, DAYTON, OHIO '
. @ SR, For Hi-Q Receiver & A. C. Units Authorized ! |
"mu_lnﬁ &"ONTAGUE Specified Parts in Stock 'l
J/l'ammarlynd
rg@@mw@u EerSl PUBLIC RADIO SERVICE, Inc. °°5“~ = |
68 East So. Water St. Chicago, Il SERVICE AND BUILDING ,
49 N. Seventh St. Philadelphia, Pa. e -, — |
r—— - |
We have in stock all parts for '
COMPLETE PARTS HAMMARLUND ROBERTS POWER PACK | NEW JER%E};Z“;?‘E HE EAST | |
N ‘e -0 Also HI-Q RECEIVER [ '
for the Hammarlund-Roberts “Hi-Q FREE NEW 1927 CATALOG FREE C.H’ ammarlund ) |
and all aUthorlzed accessories 1Showa photographs and hook-ups of all latest kits, cor‘rylvplete OBERTS
ine of cabinets and consoles, accessories and parts. e sre
NIAGARA RADIO STORES, Inc. headquarters for all nationally advertised lines. Dealers and
Niagara Falls New York Rkl e i S e, oy CUARANTEED s’é‘é‘v'i'é&‘.’.d‘iz‘é’;’»i‘x‘n WORK
Distributors for Western New York and Canada | SHURE RADIO CO. 19R-21, S. Wells St., Chicago S. & S. RADIO, 31 N. Warren Street, Trenton, N. J.
1 ¥ -
5 = J Philadelphia’s Only Official \
Professional Set Builders MONTREAL, CANADA — —
Quick 8ervice and Right Discounts on Hammariund . Sets C Ros Q.E}m Send
all Hammarlund Roberts Hi-Q Parts Sales ROBERTS Service Built ;
Send for Catalogue iQ to QER\I(‘E STATION or
g Sets bullt to order and serviced by experts
Wholesal ompan Order M. & H. Catalo
e Radlo C p _y KNOX ELECTRICAL SERVICE Sporting Goods Co. :
211 North Tenth Street St. Louis, Mo. 4558 Park Avenue Tel. Atlantic 4128 \ 512 Market Street, Philadelphia, Pa. (
e e | P —

LEWIS RADIO JOBBERS

Il 2326 COLUMBIA AVE., PHILADELPHIA
Distributors for

CHammarlund

Complete Klt List 6305
We also have the FRITTS, EBCO and COR-
BETT HI1-Q CABINETS. Immedlate Delivery—
| 24 Hour Servlce. Our stock of Radlo Parts is the
l largest and most completo 1n the East. We earry all

standard llnes of quallty and ean make PROMPT
delivery.,  Thal’s what counts.
l Our tremendous sales on the T1-Q refleet the
real merlt of thls 1927 sensatlon.
WRITE FOR OUR NEW CATALOG.
«  plete, Ustlng all our Hnes and all the now kit assem-
bife. wnd HAMMAKLUND HOU RHTPE g dominates,
LEWINS RADIO JOBBERS—¢“Fhe Houne of Rervieo”
2326 Columbtin Ave. I’hiladelphia, Pa.

It is com-

" OFFICIAL SERVICE STATION

(o)

MAIL ORDERS PROMPTLY FILLED

Our Repair Section Spec- |
ializes on the HiQ and
Roberts Receivers

Send 10c for Catalogue

|
WIRELESS ELECTRIC CO.
206 Stanwick St.  Pittsburgh, Pa.

[_ -
I
|

LA REAL PARTS HOUSE

The C-L. RADIO CO.
8 S. Jefferson St., DAYTON, OHIO

Write for catalogue on

( Hammarlund

O'EI'lEE.T
BEST'S SUPER
BROWNING DRAKE
SILVER-MARSHALL

We are one or the largest exclusively radio houses
in the Middle West. Mail orders filled to all parts
of the U. S. A., Canada and Mexico.




453

Authorized

RADIO BROADCAST ADVERTISER
( _Hammarlund [ )
OB E.RTS

Cabinet

c

S

A Good Set Deserves

N HiQ y.

A Good Cabinet

SUPERIOR CABINETS
Are all that the name implies

No. 301
DIAMOND SHAPED
BROWN MAHOGANY

or
BURL WALNUT

No. 901 MC
DIAMOND SHAPED MAHOGANY

SUPERIOR CABINET CORP.

= Sy

Popular Designs

Beautifully Made g

Solid Construction f

., =

The Superior Cabnet will
beautify your home when
your set is incorporated in
any one of the De Luxe
models illustrated.

No. 901 D
JAPANESE LACQUER
GREEN, BLACK

or
MULBERRY

Al Wm-u-mn-w ey

Superior Cabinets are
built for all Popular

Makes of Radios, in-

cluding the new

( JMammarlund
ROBERTS
HiQ

Authorized by the Hi-Q Engineers

LEADING DEALERS
Show Superior Cabinets
WRITE FOR PRICES

No. 901 W
BURL WALNUT

206 Broadway, New York City

SAC-Operatea (

c

9,

ammarlund
M ur =

ammariu ) One Switch Only

HiQ: ~
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Shows You
at a glance!

BATTERY ELIMINATOR
VOLTAGE

WESTON

High Resistance
Battery Eliminator
Voltmeter

—and how vitally important is that glance! Because battery
substitutes bring you an entirely new standard of radio oper-
ation. ([ Accurate knowledge and control of battery elimina-
tor voltage is essential to perfect reproduction. For, without
the use of a quality high resistance voltmeter you have no
assurance that the eliminator is delivering its rated voltage
and that the set is performing at its best. { And now—in-
stant, accurate batetry substitute voltages at a glance from
the new Weston Battery Eliminator Voltmeter.  Why?
Because the Weston Model 489 Battery Eliminator Volt-
meter is made with an especially high internal resistance
of 1000 ohms per volt which means that only one milli-
ampere is required to produce full scale deflection. The
usual low resistance voltmeter will not meet the re-
quirements because too much drain would be placed
on the eliminator and it would not deliver its rated
voltage. ({ This new instrument is made in two
double range combinations of 200/8 and 250/50
volts. It is encased in Bakelite and is compact
and handsome in appearance. A pair of 30-inch
flexible cables is supplied with each instrument.
While this Voltmeter is especially intended for
measuring the voltage from battery eliminators
it can also be used to measure any other D. C.
voltage within the range of the instrument.

Send for the interesting free booklet “Weston Radio Instruments” that describes
this model and gives the complete story of the Weston Radio Line.

WESTON ELECTRICAL
INSTRUMENT CORPORATION
179 Weston Avenue, Newark, N. J.

STANDARD THE WORLD OVER

EAWESTON (=

Pioneers since 1888

VS, PAT, OCT 17,1926

c Add the new

Balkite Combination

Yo your radio set now
with your"A” battery it supplies
all radio power automatically from

the light socket

Now you can make your radio set a light socket re-
ceiver by merely adding the new Balkite Combination
Radio Power Unit. Once connected to your “A” bat-
tery and set and plugged into the light socket, it sup-
plies automatic power to both circuits. You need not
even turn it oft and on, for it is controlled by the fil-
ament switch already on your set and is entirely auto-
matic in operation. It will give you a constant quality
of reception that cannot be secured in any other way.
Balkite Combination can be installed in a few min-
utes. It has no tubes, nothing to replace or renew and
is a permanent piece of equipment. It is noiseless in
operation. It will serve any set now using either 4 or
6-volt “A” batteries and requiring up to 30 milliam-
peres at 135 volts of “B” current—any set of 8 tubes
or less, including power tubes.

Add Balkite Combination now and know the pleas-
ure of owning a receiver always ready to operate at
full power not only this season but for years to come.
Price $59.50. {In Canada $83.} Ask your dealer.
Fansteel Products Company, Inc., North Chicago, Ill.

Walter Damrosch and the New York
Symphony on the Air

Every other Saturday nighta symphony concert. On alter-
nate Saturdays one of Mr. Damrosch’s famous piano reci-
tals. Over Stations: WEAF, WEEL, WGR, WFI, WCAE, -
WSAIL WTAM, WWJ, WGN, WCCO, KSD, WDAF,
WOC, WCAP. Balkite Hour Saturday Evenings: 9
P. M. Eastern (8 P. M. Central) Standard Time.

FANSTEE

Balkite

"Radio Power Unils

TR

e -
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YLVANIA Tubes are pre-
ferred by the most critical
radio users everywhere.

Radio experts with ears that are
trained to catch the most minute
flaw in radio reception, like the
clearer tone and the keener
selectivity of Sylvania Tubes.

Sylvania Tubes are made better,
yet they cost no more than the
ordinary tubes.

For real radio enjoyment, place
a Sylvania Tube in every socket
of your set and tune in. The re-
sult will reveal to you new pos-
sibilities in your set.

GREATER VOLUME
BETTER TONE ~
KEENER SELECTIVITY
LONGER LIFE ~

SyLVANIA PropucTs Go.
EMPORIUM, PA.
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Director of the Laboratory Technical Editor
Epcar H. FeLix, Contributing Editor

CONTENTS AMONG OTHER THINGS. . .

Cover Design i & ol o . From a Painting by Fred J. Edgars g SINCE all of our readers are not privileged to tour through

Doctor Alexanderson’s fascinating laboratory at Schenec-
tady, the next best thing is to read of what one may see there.
Edgar Felix’s leading article gives one a very good idea of just
what has been done at Schenectady. When a paper was pre-
sented at the Institute of Radio Engineers convention in Janu-
ary, theré was some bitter discussion, all centering around the
fact that the developments chronicled were not new. Into that

Frontispiece - A Photograph Sent by the Alexanderson Method 458
Television: Europe or America First? - - - - Edgar H. Felix 459
The March of Radio -~ - - - - An Editorial Interpretation 463

Radio Regulation in the Great Game of Politics ~ Problems for the Radio Commission discussion we have no desire to enter, for the important fact
Danger of Monopoly in Broadcasting Remarkable Short-Wave Transmission seems to us that a2 workable system has been presented which
The Future of Commercial Broadcasting The Month in Radio : : Sy < . P : .
may lead to various practical applications in the immediate
A High-Quality Amplifier for the R. B. “Lab™ Receiver future.
John B. Brennan 467 MORE information about the popular R. B. “Lab.™ circuit
o 3 CTEEE 7 : . : is published on page 467 and an article in April will fur-
Electrifying the “Hi Q™" Receiver- - - - - Leshe G. Biles 470 nish additional experimental details of this circuit which offers
. v . so much of interest to the home constructor. In the “Listeners’
The Listeners’ Point of View ~ - - - - - - John Wallace 473 Point of View,” some of the first results of the readers’ ques
Why There Should Be More Vice in Radio Broadcast Miscellany tionnaire are detailed. They cast an interesting light on the feel-
Answers the Questionnaire Brought Forth ) ing of radio listeners about radio programs. After reading more
; than 500 of these replies, we believe that every soprano would
What You Should Know About B Power-Supply Devices . be wise to make immediate plans for leaving the country. Our
Edgar H. Felix 477 April and May numbers will contain more material from these
answers.

Building the R. G. S. Inverse-Duplex Receiver - David Grimes 480

X l ‘HE many users of current-supply devices and the many

As the Broadcaster Sees It- - - - - - - - Carl Dreher 483 more who are prospective purchasers will find the article

An English Experiment in Highbrow Broads  Abstract of Technical Article, IV. The Nature beginning on page 477 of great interest. Our discussion of these

casting of Language devices should also prove of distinct aid to the radio dealer.

The Listener Behind the Scenes Curious Problem for a Broadcaster Our remarks, while somewhat frank, are aimed to help the user
Fashions in Broadcasting Note for Radio Historians ) y N

One Who Cannot Be Surpassed Broadcast Station Service Data and prospective purchaser and should. only be interpreted for

Memoirs of a Radio Engineer, XVII. what they are, a collection of data which should make current-

. ) . supply devices more satisfactory in actual use. Those who have

A Five-Tube Non-Oscillating Receiver - - - - T. H. Nakken 487 been waiting for constructional data on the new Grimes R. G. S.

receiver will ind the long-awaited article on page 480.

Constructing an Amplifier-Power Supply Device  James Millen 489
HROUGH an omission which we greatly regret, a credit |

Equipment for the Home-Constructor - - The Laboratory Staff = 493 line was omitted from the frontispiece in our February
; . issue. The photograph and the information were kindly sup- ¢
A. C. as a Filament-Supply Source - - - - B. F. Miessner 495 plied by thIe) We%tirfghouse Electric & Manufacturing Com- '
. pany, some of whose products are used in the installation in the
Bock Reviews. « « a « ¢+ »v = « v o v+ r =« e 498 lighthouse mentioned.
Emil Berliner—Maker of the Microphone. The Weather for Radio Listeners, Broadcasters,
Reviewed by John Mills and Others. Reviewed by Keith Henney PRIN‘TERS‘ INK for January 13th shows that Rapio
. ; Broapcast printed in its January number a total of 24,205
Rapio Broapcast's Laboratory Information Sheets - - - - 500 lines of advertising, being exceeded in this field only by Radiy |
No. 73 An A. C. Operated Power Amplifier No. 77 Interference Elimination News. I
No. 74 Rcsi:ftance;(‘,ggpclled Amplifiers go. 78 ’}I{l:eu\lggrt‘. A\x/n([;)let;e,e ar:)cl‘ O}l}'xmP ) . . . ) .
ﬁgt ;tsﬁ §:tt:rfz:::§; i?inilrer (Circuit  Dia- o guppl,gDev:'ce & omer HE Ap,r il RA.DIO Broapcast ‘\f‘lll ‘c‘or'.ntau'_n 2z espegally
gram) No. 80 Characteristics of Tubes interesting article on the R. B. “Lab.” circuit, of particular
importance to those who have already constructed the two.
Manufacturers’ Booklets Available - - - - - - - - - . 3510 or four-tube models. There will be another Radio Club of !
. Anmerica paper, dealing with loud speakers, another of James
Press, Weather, and Time Slgnals 2 = 2 2 & 2 f 7 A @ §iy Millen's excellent articles on the use and home construction of
. current-supply devices, and all the usual departments, includ-
The Problems of A. C. Filament Lightmg .. . C. T. Burke 516 ing a more complete listing of manufacturers’ booklets. Ross
: Gunn of Yale University has submitted an unusually interesting .
A Key to Recent Radio Articles - - - - E. G. Shalkhauser 520 article on coils and coil design, scheduled for April, which is
. ) ko well worth waiting for.
The Rapio Broapcast Technical Information Service - - - - 528 8 —Wnws K. Wine.
od —to !
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SEEING

M ORE
THAN THE
MICROSCOPE

* -~

Electrons, which are very
important in radio,are too
small for any microscope
to make visible. Yet our
eyes can watch their pachs
-—study their habits.

In the laboratories where
Radiotrons are studied
there are instruments
which make all these
thingspossible—and more.
Knowing how many elec-
trons leap across from the
filament to the plate of a
vacuum tube is in its way
as abstruse a study as the
measurement of distant
stars by astronomists. Yet
this abstruse rescarch has
a definite application in
the' RCA Radiotron in
your radio set. That is why
the laboratories back of
RCA spend millions in
scientific research that is
far too much like “'pure
science” for an ordinary
manufacturer.

Radiotrons are improved
and new ones are devel-
oped, to make radio bet-
ter. Because this research
shows in reszlts, Radiotron
users keep five great fac-
tories busy!

Watch your tubes, always,
for the RCA mark. You
will find it on Radiotrons
for every puspose.

B a - . -

— . .
BEIN LAST AUDIO STAGE

-
I
clear up the
Do you get a blast when you turn the volume up a
bit? Do you get sweet, clear tone at low volume,
but noise when it’s louder? The trouble’s probably
right in one tube—the tube in the last audio stage.
The Radiotron laboratories discovered that no ordi-
nary tube can let big volume through clearly. Change
one tube to an RCA power Radiotron. Then turn
up the volume . . and it comes through clear!
2T o
) Bring your storage battery set up-to-date 1with
4 power RADIOTRON UX-171 or UX-112
a detector RADIOTRON UX-200-A ,
and RADIOTRONS UX-201-A for all-round quality.
Bring your dry battery set up-to-dave with “
a power RADIOTRON UX-120
and RADIOTRONS UX-199 for all-round quality.
L 2B}
RADIO (.ORPORATION OF AMERICI\, NEW YORK CHICAGO - SAN FRANCISCO §

RCA- Radlotron

M‘\DE

MAK}‘RS ADIOLA

rd
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A PHOTOGRAPH SENT BY THE ALEXANDERSON METHOD

The system of photograph transmission employed by Dr. E. F. W. Alexanderson
is successful in attaining very excellent quality, as this reproduction of a pamting
by Walter L. Greene shows. The subject was transmitted at the rate of sixteen
square inches per minute
»
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Television: Europe or America First?

An Account of the Experiments of E. F. W. Alexanderson in the Field of
Television and Radioc Photography—How the Present System of Radio Pho-
tography Has to Be Speeded Up Two Thousand Times to Attain Television

ONFIDENT predictions of the
coming of television have been
made so frequently during the
last year that even proverbial
pessimists must by this time be convinced
that we will soon be able to see as well as
hear by radio. Research in this field has
attracted scientists and experimenters in
almost every corner of the world, and num-
erous systems for the transmission of still
photographs are in successful operation.

More, perhaps, has been written about
the experiments of European engineers in
this branch of science than of Americans.
One must not presume, on this account,
that America lags behind. There is every
reason to suppose that experiments
conducted here are as fully advanced
as are those of fellow experimenters
abroad, and we may, as the era of
radio vision fast approaches, be the
spectators at a thrilling international
neck to neck struggle for priority, the
outcome of which will result in the
perfection of an economically practi-
cable system of television.

An attempt to predict just how
much water will flow under the
bridges before the millennium would
be futile. There are still many diffi-
culties to be overcome, but, so rapidly
has the art progressed to its present
high standing, that one cannot doubt
but that it will not be many years
hence before we shall be able to see
as well as talk with our friends in
London and Paris as we sit in our
homes in America.

Of the several systems of television
now being developed abroad, prob-
ably the most advanced is that of
John L. Baird, a Scotchman. A British
company has already been formed
to exploit his system of television

By EDGAR H. FELIX

in England, and plans have been formu-
lated for the marketing there of a combined
Televisor, radio receiver, and loud speaker
in a cabinet only 24 X 20 x 18 inches, which
is to sell for the equivalent of about $250.

A story in the December, 1926, Rapio
Broapcast, explained very fully the
Baird system of television, and it will not
be further described here.

The obstacles which the amateur experi-
menter finds in the path of his participa-
tion in radio photographic research to-day
are the highly complex apparatus required
—still far beyond the skill and patience of
an average experimenter to build and to
manipulate—and the necessity for an in-
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A RADIOED PICTURE

This photograph of Norma Talmadge is a good example of the
wealth of detail which can be transmitted by the Alexanderson

system of radio photograph transmission

e L i

vestment in equipment which places radio
photography out of reach of the casual
experimenter. These factors are not insur-
mountable in the commercial development
of picture transmission and, as a conse-
quence, we have several radio and wire
news picture channels offering transatlantic
or national service.

International radio communication itself
was once in this stage. Such communica-
tion between the United States and foreign
countries was made possible by means of
huge, high-power transmitters, involving
investments of hundreds of thousands of
dollars. Then came short-wave vacuum-
tube transmission which brought amateurs
in all parts of the world in touch with
each other, utilizing transmitting
equipment costing less than the aver-
age broadcasting receiver. A simpli-
fication of equal significance is In
prospect for picture transmission.

In the hope of learning how far
from the reach of the serious amateur
experimenter radio photography lies,
the author visited the laboratories
of several scientists. In Washington,
the Jenkins equipment was seen; in
New York, the Bell System’s appa-
ratus was viewed; and, in Schenec-.
tady, the Alexanderson device was
demonstrated to the writer. At each
of these laboratories, highly de-
veloped apparatus could be seen in
action—apparatus capable of excel-
lent photographic reproduction over
wires or by radio. Jenkins’ work has
often been described, in these columns
and elsewhere; the Bell System’s
equipment is too complex and too
expensive for consideration as an
amateur pastime; last but not least,
is Alexanderson’s system, which the
writer was privileged to examine

g
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recently and, for an entire day, to question
its inventor as to its functioning.

Dr. E. F. W. Alexanderson, the well-
known General Electric research engineer,
has concentrated on the problem of picture
transmission during the last few months
with a view to developing simple apparatus
within reach of large numbers, rather than
looking toward a revolution of method.
Alexanderson’s extraordinary record in the
radio field is characterized by his ability to
get down to simple basic principles. He
was the first to apply the vacuum tube to
tuned radio-frequency amplification; the
first to use it for transmission of radio
telephony; the first to develop a practical
source of high-frequency energy for radio
telegraphy and telephony;

RADIO BROADCAST

The design of the receiving apparatus is
relatively simple. A synchronous motor,
which may be powered from the sixty-cycle
power line, revolves a cylinder of a certain
diameter which moves, at the same time,
from side to side along a threaded shaft.
The rotating and side to side motion thus
permits a single beam of light, fixed in di-
rection, to cover systematically the entire
surface of the paper upon which the print
is to be made. This light-sensitive paper is,
of course affixed to the revolving drum. The
intensity of the beam of light is controlled
by a shutter actuated by a received radio
signal. An expensive laboratory oscillo-
graph is not essential; a cruder device, con-
sisting essentially of a telephone receiver

MARCH, 1927

entailing the making of photographic
prints. Motion pictures are a form of re-
cording and reproducing motion but, in-
stead of the medium of a film for the pur-
pose, television uses an electric system
capable of transmission over long distances.
Television has the same relation to radio
photography as motion pictures have to
still prints.

Transmitting a good 4 x s5-inch still pic-
ture in a little more than a minute may
seem like a long step toward the attainment
of television. With true television, however,
sixteen complete pictures must be trans-
mitted a second in order to give the eye the
impression of continuous motion. That
means speeding up the process very con-

siderably. Doubling the

and the first to analyze the
polarization of short waves.

His recent announcement
of his work with radio
photography and telcvision
cameonly aftera long period
of experiment. While chief
engineer of the Radio Cor-
poration of America, his at-
tention was focused on the
problem by a speech of Owen
D. Young, forccasting the
transmission of the entire
page of a newspaper by
radio photography rather
than the laborious word by
word system. As a result of
this remark, Alexanderson
concentrated his attention
on the subject, and it was
he who afterward took steps
to organize the development
of the transoceanic photo-
radio scrvice which has since
become known through the J
work of Captain R. H.
Ranger.

During the last few
months, Doctor Alexander-
son has concerned himself
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speed of almost any me-
chanical or electrical system
is task enough for any en-
gineer, but to step up a
delicate and accurate pro-
cess almost two thousand
times is a problem of tre-
mendous magnitude. Even
the feat of tenfolding the
earlierspeed of transmission,
which Doctor Alexanderson
has already accomplished, is
a remarkable tribute towhat
may be achicved by ingen-
lous mechanical and electri-
cal refinement. Clearly
something radical is neces-
sary to make the system
work the two thousand
times faster necessary for
television. It is recognition
of this fact which has led
many experimenters in radio
photography to await a new
and radical invention before
pronouncing television as a
forthcoming certainty.
Alexanderson works on
the theory of using what
science has already made

with simplification and im-
provement of the apparatus,
and the discovery of newer,
simpler, and more rapid in-
struments of transmission
and reception. Some of the
photographs reproduced on
thesc pages arc samples of
the success which has al-
ready attended his efforts. 1t has required
twenty minutes heretofore to transmit a
good 4 x 5-inch photograph, but those
shown herewith were transmitted at the rate
of sixtcen square inches a minute. The re-
producing apparatus used in making these
photographs comprises a standard General
Electric oscillograph with some adaptations
for controli'ng a beam of light according to
the intensity of the received radio signal.
This light is flashed upon a revolving cylin-
der which is synchronized with the trans-
mitting cquipment. On the revolving cylin-
der 1s a sensitive photographic paper which
makes a print according to the intensity of
the light flashed upon it.

and Guy Bartlett,

ONE OF THE ADVANTAGES OF THE PHOTORADIO SYSTEM

Isits accuracy in the transmission of signatures, as is shown in this example.
ing from top to bottom, the signatures shown in this photograph are of: Edgar H.
Felix, the author of this article; Willis K. Wing, editor of Rapio Broapcast; Carl
Dreher, chief engineer of wjz; W. T. Meenam, W. J. Purcell, Barrington S. Havens,
Electric Company; Kolin Hager,
announcer of woy; and Harry Sadenwater, chief engineer of the General Electric

Company’s broadcasting stations, WGy, Koa, and KGO

of the General

and simple shutter will serve the experimen-
ter. With apparatus reduced to these simple
terms, the amateur experimenter has not
long to wait for his embarkation in this new
branch of the radio hobby.

ALEXANDERSON’S TELEVISION EXPERIMENTS

HE development of this simplified

reproducing equipment is only pre-
liminary to the problem which is engaging
Dr. Alexanderson’s attention. Instead of
producing a photographic print in two
minutes, Dr. Alexanderson is seeking to
solve the problem of television. Television
enables the observer to sce what is taking
place at the point of transmission without

available rather than wait-
ing for revolutionary means
and methods which may
never come. He does not
believe in speeding a ma-
chine far beyond its normal
capacity, for that makes
neither for safety nor reli-
ability. Instead, it is char-
acteristic of his research methods to find
ways and means of dividing the work
involved by new and ingenious methods
so that it falls within the capabilities
of existing systems. The Alexanderson
system of transoceanic telegraphy, for ex-
ample, was invented on that principle. In
order to get the required signal strength, he
divided up the antenna in a multiplicity of
units with the result that the local losses in
the ground were reduced to one-tenth.
Thus the high-power telegraph stations of
the Radio Corporation, using the Alexan-
derson 200-kw. alternator, are giving a sig-
nal strength that with older methods would
have required 2000 kw.

Read-

chief
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TELEVISION: EUROPE OR AMERICA FIRST?
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THE REQUIREMENTS FOR
TELEVISION —y7n

b€
HE essentials in television
are light waves which control

the current output of photo-
electric cells, according to the
intensity of the waves submitted
to them; vacuum tube amplifiers,
which increasc these fluctuating
currents toa magnitude sufficient
to modulate a high-frequency
carrier wave; high-frequency
radio waves, for transmitting the
light -wave modulated signal
through space to receiving sys-
tems; and amplifiers and selec-
tors that control a local source
of light which in its turn is
passed and deflected by regulated
mirrors so as to cover the sur-
face of a projection screen six-
teen times a second. Here we
have, in one paragraph, enu-
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In television, by reflecting a
beam of light from the surface of
a photograph to a sensitive
photo-electric cell, we may con-
vert into an electric current an
expression of the intensity of
light or darkness of a single point
on the photograph. By moving
our point of observation, the re-
flected light beam, up and down
and across our picture until its
entire area is covered, we trans-
mit our picture by means of the
reflected light of varying inten-
sity. This process, speeded up
and maintained, would give us
television. The light waves,
photo-electric cells, radio trans-
mission apparatus, and the very
short-wave radio carrier is cap-
able of absorbing and transmit-
ting accurately a sufficient num-
ber of impressions to give us
television. But the mechanical

merated the essential elements
of a television transmitter and
receiver, every one of which
must be adapted, electrically
and mechanically, to work ac-
curately at very high frequencies.

The minimum requirement for the pro-
duction of a clearly intelligible and enjoy-
able moving photograph is the undistorted
projection of 300,000 light images per
second, each of a correct intensity and prop-
erly placed in relation to all the others.
No small task. Three-hundred thousand
light beams, cach of the correct intensity
and correctly placed, flashed successively
upon the screen!

The transmission of music is possible be-
cause of the physiological and psychological
ease with which sound impulses are sensed.
An cighty-piece symphony orchestia, play-
ing many different notes a second, each
with its fundamentals and numerous har-
monics in correct balance, blends into a
single, though highly complex, sound wave,
consisting of variations of air pressure, in-
volving frequencies no higher than ten or
fifteen thousand per second. Such sound
impulses are not appreciably distorted by
the elimination of all those outside the es-
sential frequency range, lying between 100
and 6ooo. The contributions of all the
separate instruments of the orchestra are
scrambled into a single air wave and the
ear, fed a reproduced duplicate of this air
wave, Is so trained that it is able to un-
scramble the work of each instrument and
to be conscious of them individually and
collectively.

Our receiving apparatus for light waves
is somewhat more complex. The eye re-
sponds simultaneously to separate impulses
from millions of different directions. Look
through a tiny pin hole, restricting your
vision to one point, and, if it is small enough
to actually give you one point in the dis-
tance, you will be conscious of only two
factors of sight, intensity and color. Elim-
inating color, the eye, focused on a single
point, sees only the degree of light and

equipment.

ONE OF THE FAILURES OF RADIO PHOTOGRAPHY

The distortion in this picture, which was transmitted by the Alexanderson
system, could have been remedied by proper adjustment of the receiving
This is a good way of visualizing the distortion which is
often audibly apparent in an ordinary radio receiver

darkness. Distance, size, and relative posi-
tion of an object 1s gained only when the
eye sees many different points. Conscious-
ness of length, width, height, spacing, and
direction is attained only by response to
millions of light rays, reflected from literally
millions of points within range of vision.
There is no simple blending of light waves
Into one, as we have with sound waves.

part of the system is hopelessly
inadequate.

The small boy who flashes the
sun’s rays by his mirror on the
schoolroom blackboard simulates
the mechanical part of our tele-
vision apparatus. If he used a little shutter
which regulated the intensity of the beam
and flexed his wrist rapidly enough to cover
an appreciable area of the blackboard, he
would perform the mechanical part of the
work which is the weak link in the televis-
ion chain. But there is no wrist, mechanical
or physical, sufficiently flexible to direct a
single point of light, varying in intensity

TELEVISION PROJECTOR APPARATUS
Doctor Alexanderson is here shown demonstrating the apparatus with which he hopes to be able to

transmit moving pictures by radio.

The large drum in the left foreground has twenty-four mirrors

on its periphery, and, when not revolving, reflects, as shown in this picture, the cluster of seven

lights.

When revolving at high speed, the whole screen appears to be completely covered with

brilliant light
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according to a pre-arranged succession, so
as to make a continuous orderly picture
consisting of 300,000 separated or blended
light impressions.

In the words of Doctor Alexanderson:

“When we embark on such an ambitious
program as television, it behooves us to
reason out, as far as it is possible, whether
the results we expect to get are going to be
worth while even if our most sanguine hopes
are fulfilled. We are dealing with the photo-
electric cell, the amplifier, the antenna, and
the radio wave. The photo-electric cell and
the amplifier employ the medium of the
electron which is extremely fast, but the
use of the radio wave itself imposes certain
speed limitations on account of the limited
scale of available wavelengths. The ques-
tion therefore remains what quality of re-
production may we ultimately expect in a
television system if we succeed to take full
advantage of the ultimate working speed of
the radio wave? An experimental study of
the problem, and the conclusions, may be il-
lustrated by the comparison, of some pic-
tures made at different speeds.

RADIO BROADCAST

beam. Thus the light spot passes over the
picture until the whole is covered. If we
expect to paint a light picture of fair qual-
ity, the least we can be satisfied with is ten
thousand separate strokes of the brush.
This means that thespot of lightshould pass
over the picture to be transmitted in one
hundred parallel paths and that it should be
capable of making one hundred separate im-
pressions of light and darkness ineach path.
If we now repeat this process of painting
the picture over and over again sixteen
times in a second to obtain satisfactory tele-
vision, it means that we require 160,000
independent strokes of the brush of light in
one second! To work at such a speed seems
at first inconceivable; moreover, a really
good picture requires that the speed be raised
to something like 300,000 picture units per
second. Doctor Alexanderson says:

“Besides havingthe theoretical possibility
of employing waves capable of high speed
signalling, we must have a light of such

MARCH, 1927

“The gain in using seven beams of light
in multiple is twofold. In the first place, we
get the direct increase of illumination of 7
to 1, but we have the further advantage
that the speed at which each light beam
must travel on the screen has been reduced
at a rate of 7 to 1, because each light spot
has only 24 tracks to cover instead of 170.
While the light itself may travel at any
conceivable speed, there are limitations of
the speed at which we can operate a mirror
drum or any other optical device, and the
drum with 24 mirrors has already been
designed for the maximum permissible
speed. A higher speed of the light spot can
therefore be attained only by making the
mirrors correspondingly smaller, and a
mirror one-seventh as large will reflect only
one-seventh as much light. The brilliancy
of the light spot would therefore be only
one-seventh of what we realize by the mul-
tiple beam system, which gives seven light
spots seven times as bright, or 49 times as
much total light.

“There is another advantage in the use of
the multiple light beam. Each light beam

needs to move only one seventh

“The three pictures (shownon |7
this page) were made with the
selective shade process under |j
conditions similar in character to
that of one of our long-wave
transatlantic transmitting sta-
tions, with awavelengthof 12,000 |/
meters, or a wave frequency of
25,000 cycles. The picture to the
left is the result we get if the time
of transmission is two minutes.
For the middle picture, the trans-
mission time is four minutes and,
for the picture to the right, eight
minutes. Everything else in the
threecasesisidentical. Relatively
these pictures represent the effect
of sluggishness of the tuned an-
tenna upon the sharpness in the
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as fast and therefore needs togive
only about 43,000 instead of 300,-
ooo independent impressions per
second. A modulation speed of
43,000 per second is high with our
present radio practice, but yet
within reason, being only ten
times as high as we use in broad-
casting.”

There is ample promise in the
fruition of Doctor Alexanderson’s
work. By the use of seven tele-
vision carrier waves, spaced 100
kilocycles, available, forexample,
by using the band between 20and
21 meters (15,000 and 14,284 kc.),
and an improvement of existing
equipment, television is entirely

reproductions. The two-minute
picture is not as sharp as the
eight-minute picture.

! “By using a wavelength of
twelve meters instead of 12,000
meters (a wave frequency of 25,-
000,000 cycles instead of 25,000
c'ycles) the sluggishness can be

reduced. If now, the photo-electric cell and
t e amplifier and the light control can keep
up with this pace, the radio wave will do its
part and transmit a picture in 1-1000th part
of two minutes, 7. e., in one-eighth of a
second. We are thus able to predict that it
will be possible to transmit a good picture
in a space of time which is of the order of
magnitude of the time required for moving
picture operation, the exact figure being
one-sixteenth of a second.”

THE MODEL PROJECTOR

IN DOCTOR Alexanderson’s laboratory,
there is a model of a television projector,
consisting of a source of light, a lens, and a
drum carrying a number of mirrors. When
the drum is stationary, a spot of light, re-
flected from one of the mirrors, is focused
on a spot on the picture to be transmitted.
This spot of light is the brush that paints
the picture. When the drum revolves, the
spot of light passes across the picture, as a
new mirror, which is set at a slightly differ-
ent angle, comes into line to reflect the

SUCCESSFUL TRANSMISSION

Is not so rapid as on the short ones, as far as radio photograph trans-
mission is concerned, due to a lag element which creeps in.
tures were transmitted with 12,000-meter (25,000-kc.) apparatus.
on the left was sent in two minutes; that in the center, in four minutes;

and that on the right, in eight minutes

brilliancy that it will illuminate the screen
effectively, although it stays in one spot
only one three-hundred thousandths of a
second. This is one of the serious difficulties
because, even if we take the most brilliant
arc light we know of, and no matter how we
design the optical system, we cannot obtain
sufficient brilliancy to illuminate a large
screen with a single spot of light. The model
television projector was built in order to
study this problem and to demonstrate
the practicability of a new system which
promises to give a solution to this difficulty.
The result of this study is bricfly that, if we
employ seven spots of light instead of one,
we will get 49 times as much useful llum-
ination. Off hand, it is not so easy to see
why we gain in light by the square of the
number of light spots used, but this can be
explained with reference to the model. The
drum has twenty-four mirrors and, in one
revolution of the drum, one light spot
passes over the picture twenty-four times,
once for each mirror; and when we use seven
sources of light and seven light spots we have
a total of 168 light spot passages over the
screen during one revolution of the drum.

ON LONG WAVES

These pic-

within reason. How longthis pro-
cess of refinement will require,
Doctor Alexanderson isunwilling
to predict, but it seems to be in
prospect within a relatively short
period.

That

SIMPLE SYSTEM BEING DEVELOPED

NOTHER line of experiment being
carried out by Doctor Alexanderson,
dependent not upon accurate modulation
and demodulation, is a simple system of
radio photography (not television) which
promises to bring it soon within reach of
amateur experimenters. The system is not
subject to the vagaries of fading. It does
not depend on accurate modulation as do
the transmission of music and full tone
radio photography, but upon interruption,
as does code radio telegraphy.

The amateur radio photographer—and
there will soon be many of his kind—will
obtain a permanent proof of the reception
every time he uses his photo-receiver. Un-
like the broadcast fan, he cannot say that
he hecard with perfect clarity and com-
fortable volume a distant station, if he
did not do so. The radio photograph
gives unmistakable evidence of reception
and of the distortion-free operation of the
receiver.
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Radio Regulation in the Great Game of Politics

WENTY million broadcast list-

eners are being auctioned in the

game of politics. 1f their fate

has not been determined by the
time this appears in print, radio might as
well be written into the bad debts column
of this year’s entertainment budget. To the
radio industry, Congressional failure to
provide sorely needed legislation would be
little less than a catastrophe, though,
fortunately, one from which eventual re-
covery is not impossible.

The 19206 season might well have been
radio’s best and biggest year. Reception
conditions have been extraordinarily good;
without wavelength tangles, nationwide
listening, even during fairly carly evening
hours, would have been within the capabili-
ties of almost any good five-tube receiver.
Instead of rising to new levels, Christmas
sales were below normal. The year’s loss of
sales, resulting from chaotic broadcasting
conditions, is not less than $175,000,000.
This estimated sales loss is based on the
assumption that the number of sets sold
this season would have been ten per cent.
larger than last year, had there been no
wavelength troubles. Owing to higher
average sale price and profit per set and a

The photograph forming the heading above shows a
wireless station among the Japan rice fields. The station is
at Keniskawa, eight miles from Tokio.

reduced number of large producers, most
radio set makers, however, arc in a stronger
position than last year and gross sales
figures for the industry will probably equal
last year’s total. The number of sets sold
this year is probably twenty per cent.
smaller than last year.

The public’s apathy to the depreciation
of radio entertainment should teach the
industry a cruel lesson. Radio, instead of
being the most important interest in the
life of the broadcast enthusiast, second
only to affairs of the heart and to the means
of gaining food and shelter, is now apt to
be easily displaced and forgotten. If radio
reception is not good, the listener now takes
to his motor car or to the movies, while the
radio industry bites its nails impotently.
Those professionally interested in radio
have, of course, been much aroused, but
the resulting action has been largely con-
fined to optimistic public statements about
how good business is or to the general effect
that radio reception is not bad. No indus-
try, shivering from a vital blow, has ever
demonstrated less ability and less initiative
in arousing public support. y

On the other hand, radio has held too
firm a place in the public estimation to
suffer long from its present ills. Regulation
1s bound to come sooner or later, unless the
moguls of radio are willing to go back to

hemstitching, running errands, and repair-,
ing bicycles. Telephotography as a hobby
for the home constructor looms imminent,
offering him the trials of experiment and
the thrills of true achievement. Radio
showmanship improves steadily and quality
of reception attainable with modern re-
ceivers rises to new heights. The one real
cloud on radio’s horizon is the overcrowded
ether, which can be dispelled only by real
leadership on the part of the industry. Had
public opinion been aroused by such leader-
ship, radio legislation would not now be
settled entirely on political considerations.

Let no one be fooled by the political
buncombe emanating from Washington
about the “defense of the peepul against
monopoly and autocracy.” The real issue
is that the White Bill is the Administration
measure, supporting the successful handling
of broadcasting problems by the Secretary
of Commerce and proposing to continue it
with the aid of an advisory committee,
while the Dill Bill is the opposition meas-
ure, designed to detract from power of the
Secretary of Commerce and to take from
him credit for the regulation of radio. To
smooth the way for the Dill Bill, its regulat-
ing commission provides attractive and
comfortable feather beds for political
casualties.

The radio industry’s Codrdinating Com-
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mittee, lacking the support of
broadcast listeners, has done the
best possible job it could under the
circumstances. To save the indus-
try from a crisis, it undertook to
support any legislation which had a
chance of being passed, whether it
was the best possible law or not. 1t
played the political game astutely
and the unfortunate and unavoid-
able result is that the political game
is made a permanent pastime for
the radio industry. The members
of the Committee could not well
afford to antagonize the politicians
before whom they must later ap-
pear for their private interests.

The Conference Committee’s
temporizing attitude is well shown
by an excerpt from their report
to the Congressional Conference
Committee:

»

This Committee i1s aware of the
many interpretations of the effect of
the two forms of radio control provided
in the Senate and House Bills. [t is also
aware of the wide difference in the terms
of these two forms and the consequent
differences of opinion on this subject.
From the point of view of legislative ex-
pediencies, the Committee would pre-

radio broadcasting as a potential
rival to its business, and a spokes-
man for the amateurs. Yet the
Committee did a most unselfish
and constructive job, supporting
as it did, priority as the determin-
ing factor in assignment of wave-
lengths, [See “March of Radio,”
September and November, 1926,]
five-year station licenses instead of
two-year licenses and urging that
distinction be made between the
broadcaster’s rights with respect
to the government and with respect
to each other. This latter proposal
was stressed by the Air Laws Com-
mittee of the American Bar Asso-
ciation in its comprehensive report
to the Conference Committee,
which came out strongly and fear-
lessly against an executive com-
mission to handle the issuance of
station licenses.

Had the radio industry’s Co-
ordinating Committee been solidly
backed by twenty million broad-
cast listeners, it could havedictated
the terms of the bill with only ra-
dio’s best interests in mind. 1t could
have insisted forcefully on maxi-
mum power to the Department of

fer not to pass upon this subject, or
make a statement in favor of one of
them, but feels obliged in this impor-
tant matter to express an opinion solely
on its idea of the good of the industry
and the radio listener.

The Committee urges that, in the dis-
cussion of this matter and in the final
decision, whether itis a compromise or not, the
imperative need of immediate legislation compels
the acceptance of some principle of control, if
failure to agree will prolong and increase the dif-
ficulty of legislation. It is true that any form of
control might be made effective, at least until

is 8a2.

AN ENGLISH RADIO ENTHUSIAST

William Calvert Bramwel] of Dingley Dell, Teddington, England,
who is said to be one of the oldest radio listeners in England. He
During the 1026 international radio broadcast tests, Mr.
Bramwell slept all afternoon in order that he might listen for
American stations from one to six A. M. English time

corrective measures can be taken, if experience
proves the necessity for a change.

Included among the Committee’s nine
members are representatives of two wave-
length jumpers, an interest which considers
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WHERE THE RADIO LISTENERS ARE

The dots represent localities from which one or more letters have been received by one of several
No inland stations were considered in this particular
survey

broadcasting stations on the cast or west coast.

Commerce with only advisory and
limited appellative powers to the
Commission. 1t could have forced
the adoption of definite limita-
tions to the number of licenses
issued and to the basis upon
which they are to be granted. In
absence of widespread listener support, its
attitude was wisely one of compromise.
The radio industry owes a lasting debt of
gratitude to its hard working representa-
tives in Washington. The industry has no
one but itself to blame that they could not
do more than they did.

Danger of Monopoly
in Broadcasting

ONOPOLY of broadcasting, which
M is such delightful music for the
politician’s song, 1s most effectively
fostered by the fact that there is no incen-
tive to the establishment of rival broad-
casting chains. With an excessive number
of broadcasters, the listening audience is so
divided that the value of individual stations
outside of the National Broadcasting chain
is too problematical to be saleable on a
large scale at the’high rates necessary to
maintain a truly rival chain. With political
management for radio wavelength as-
signment, the chances of having the num-
ber of stations reduced by consolidation or
climination to the small number of 200 or
225 necessary to clear and unimpaired re-
ception are made rather remote. Had the
legislators concerned themselves with what
is good for broadcasting, they would have
sct up a definite formula as to the number
of stations which the present broadcasting
band can accommodate. In the September
and October issues, we suggested the divis-
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ion of the broadcast band into two classes,
national and local, assigning two thirds of
the available channels to about 75 national
stations and one third to about 125 stations,
serving local interests.

Such a proposal would make it possible
for the broadcast listener to tune-in at least
50 of the 75 high grade key stations when
reception conditions are favorable and to
hear at least twenty of the smaller stations.
The number of stations offered the listener
decreases proportionately as the allotment
of stations is increased over this proposed
alignment. By accommodating more sta-
tions, service to the listener is decreased
instead of increased. The question of how
many licenses shall be issued

THE FUTURE OF COMMERCIAL BROADCASTING

ener the highest quality of radio talent in
the world and, with that, full justification
for its existence.
_\Signiﬂcant changes, however, are possible
\in“the structure of the broadcasting world.
The trend now is to extend a single chain so
hat subscribing stations tend to lose their
identity and individuality. They become
ere extensions of a New York studio. In
ime, there may be two chains. But the
umber of chains cannot increase indefi-
itely, as long as outlying stations become
closely affiliated with one chain or another.
Eventually, the listener, although able to
hear twenty or thirty stations with his set,
may be restricted in his choice of program
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standards and their audience. A selfish
program manager, or one faced with little
competition, will have a predominance of
features which pay him good revenue.
In the.end, his audience will become smaller
and the value of his time proportionately
reduced. Others, seeking the greatest
possible audience, will pay for high grade
sustaining features, use only commercial
features selected for their program value,
and thereby build large audiences. Thus
program values will be automatically
maintained. Naturally, time of the latter
stations will be worth more than that of the
less discriminative station and commercial
broadcasters will be willing to pay pro-

portionately higher sums to use

should be considered in the light
of service to the largest numberof
listeners rather than how many
of those who desire to broadcast.

The American Bar Association
Air Laws Committee, headed by
Chester W. Cuthell, pointed out
that the Constitution prohibits
the confiscation of private prop-/
erty without compensation. But
consideration should be given to
the fact that most excess stations
were placed in operation in the
face of express warnings that
there was no room for them on
the ether. To compensate such
stations is like paying a tres-
passer in an apple orchard for
heeding a “no trespassing’ sign.
The true value of a broadcasting
station is not its physical equip-
ment but the habitual audience
which its faithful service has
attracted. On that basis, the
stations which cause heterodyne
whistles marring the programs
of long established broadcasters
are worth less than nothing, hav-
ing, as their assets, only antago-
nized listeners.

The present monopoly of the

their facilities.

Vaudeville booking is con-
ducted much in this way. Each
theater has its representive. To-
gether they haggle and bargain,
balancing cost of feature against
program attractiveness. The
better the feature, which the
commercial broadcaster offers,
the less he will pay for his time
on the air and, conversely, the
higher the standards of the sta-
tion, the more it will demand
from the broadcaster. Any one
who wishes, whether he be edu-
cator or anarchist or both, may
submit himself to broadcasting
stations, either paying or being
paid according to his program
attractiveness, for the privilege
of making himself heard. Thus
supply and demand, program
attractiveness and station value,
will rule broadcasting costs and
the opportunity to use the mi-
crophone will be automatically
extended to all who can sell
themselves to station manage-
ments. Individuality of stations
will be encouraged and listening
clientéles will take definite

National Broadcasting Company
in extended chain broadcasting
will be permanently ended when
ether conditions are cleared.
The establishment of rival chains
is a prospect impossible of con-
summation as long as the ether remains
overcrowded.

The Future of Commercial
Broadcasting

HE economic structure of radio

broadcasting is unique in that those

-who are served do not pay directly
for its maintenance and the radio industry
which it supports assumes little or no res-
ponsibility for it. Unrelated businesses,
since all manner of advertisers use the
medium, are broadcasting’s principal source
of support. Fortunately, the greater the
merit of the commercial program, the more
effective its goodwill influence; otherwise
commercial broadcasting would be an abuse
instead of a boon. [t has brought the list-

|

3 LO MELBOURNE, AUSTRALIA

A part of the equipment of the popular 5-kilowatt Melbourne broadcast-
ing station. This station has often been heard in American Pacific Coast

cities

material to a local program and to one or
two chain programs. Such a system would
not long survive because it would rob radio
of its variety.

In the end, we would not be surprised to
see a complete divorcement of program

presentation from station operation. Broad-

casting artists will appear at one of a score
of radio studios, each serving a nationwide
wire network. Station program managers
will piece out their programs as their policy
dictates from any of the thirty or more pro-
gram sources available. Each station mana-
ger will use his own judgment.in determining
program balance and feature value. For
commercial programs, stations will receive
compensation varying with the attractive-
ness of the feature and based not only upon
their location but also upon their program

forms, according to individual
station program policies.
Viewed abruptly, this is a
rather nebulous scheme, but, ir
we consider it step by step, It
is a fairly logical prospect. The
value of the chain system has been demons-
trated by a single large broadcasting chain.
Improved radio regulation will encourage
two or three chains, each likely to have
fairly similar and competing features.
Then the inevitable reaction to standard-
ized programs and widespread uniformity
will assert itself and the line of demarcation
between specific chains will disappear.

Problems for the Radio
Commission

POLITICAL commission, seeking
A to regulate radio, will be confronted
with many difficulties. During the
last few weeks, weaF’s program has been

marred by a heterodyne whistle. Inquiry
at the station reveals the surprising in-
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formation that they do not know what
station is causing the interference. With a
little careful tuning, we were able to find
out that the station in question was wWCFL,
operated by the Chicago Federation of
Labor. The National Broadcasting Com-
pany cannot be blamed for avoiding a quar-
rel with the great labor organization, re-
gardless of the motives which caused the
latter to select that particular wavelength
for its operation. The Chicago organization
sought a broadcasting license after the
ether channels were filled and probably felt
indignation that the interests of a great
monopoly had an exclusive channel. If
petulancy animated their choice of wave-
length, it has been visited fully as much
upon the ranks of labor which enjoy WEAF’s
programs as it has to the detriment of
WEAF. A political commission, fearing the
alleged political influence of labor organiza-
tions, might be a little hesitant in applying
the principles of priority and service to the
listener in such a case.

Remarkable Short-Wave
Transmission

CONTINUED use of high-frequency

transmission must lead any serious

investigator to the conclusion that
‘we know nothing about how high frequency
waves travel. The experience of station
2 Nz, operated by a New Jersey amateur,
using 300 watts power, indicates some of
the strange vagaries of short wave trans-
mission as observed by this operator. A
station clearly audible at a certain dis-
tance north, may be inaudible at the
same distance to the west. Forty-meter
stations in New England are rarely heard
in New York and stations fifty miles
north of New York are seldom heard after
8 p. M. on this wavelength. Yet stations
from the south can be heard at varying dis-
tances, depending largely upon the weather.
Conditions to the west are even more un-
certain. When West Coast stations come in
well in New York, New York stations de-
liver a weak signal to them and vice versa.
Foggy and drizzly nights, usually poor for
broadcast reception, are good for short-
wave transmission. When Brazilian stations
come in loudly in New York, it is difficult
to deliver an audible signal from powerful
New York short wave transmitters. On the
other hand, communication with Australia
and New Zealand gives fairly constant sig-
nals. There is less variation in New Zealand
reception in New York than there is in re-
ception from middle western stations.

The Month In Radio

THI-. U. S. Lighthouse Service is now
operating 29 radio beacons, 13 of which
are recent installations. The radio beacon
emits a distinctive signal so that it is easy to
identify. Its direction may be determined by

means of a radio compass. A navigator, making
for New York, first picks up and locates the
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Vice—President, Commercial Relations,
The New York Edison Company. Especially
written for Rapio BRoADCAST:

“A discarded radio set is of no use to any-
body. It adds nothing to bome life, in which it
can be made an important adjunct, from the
standpoint of education, entertainment, and
general home attractiveness. Our own justifi-
cation for supplying radio programs is
primarily, if not entirely, based upon the fact
that radios in use consume electric current,
either from primary or charged batteries, or
directly from the light circuif. I recently
testified before the Public Service Commission
that our increased revenue due to the use of
radio was about a million dollars yearly. One
of the significant results concerning the radio
bas been the seeming satisfaction of the con-
suimers that the increase in their electric bills
ts justified with the extra use due fo radio;
possibly they are thinking -of their families.
more contented o stay at bome, or of the les-
sened drains on their purse for theater tickets,
or for evening excursions, which in these days,
especially, make very noticeable invasions

upon one's bank account.”

Nantucket Shoals Lightship when he is some
300 or 400 miles out. Approaching nearer, he
hears the Fire Island signal and finally the
Ambrose Channel light vessel directs him to the
mouth of the channel. A beacon is being instal-
led in Long Island Sound for ships using the inner
course. The active beacons are distributed at
most of the dangerous points along the coast,
nine on the Pacific, one on the Alaska coast,
nine on the Atlantic, two on the Gulf and eight
on the Great Lakes. 400 ships, flying the Ameri-
can flag, are now equipped with radio compasses.

HE tremendous growth of the radio indus-

try, one might believe, would reflect itself
in increased consumption of copper. In his ad-
dress before the American Mining Congress,
Thomas D’'Arcy Brophy stated that the radio
industry absorbed from two to three million
pounds of copper per year out of the total of
765,000,000 pounds used in the United States.
Radio insignificance as a buyer of copper is in-
dicated by the fact that the automotive industry
uses 245,000,000 pounds, electric refrigeration
about 45,000,000 pounds and lightning rods
15,000,000 pounds.
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HE Radio Market News Service has been

extended to station KFKx which serves a
large area in the great plain states not heretofore
reached by the Department of Agriculture’s
comprehensive radio service to farmers. The
number of rural listeners is estimated to have
passed the million mark and already half a mil-
lion enrollment cards have been received by the
United States Farm Radio School. Ninety
broadcasting stations in every section of the
country lend their facilities regularly for half an
hour daily to the agricultural radio service.

lN THE season of annual reports by cabinet
members, it is interesting to note the references
to radio. Secretary Wilbur states that the fleet
requires considerable modernization of its radio
apparatus in order to avoid interference with
radio broadcast entertainment. The Navy has
developed high-frequency radio transmitters
which give long range communication at low
initial cost and maintenance. Both aircraft and
submarine radio have benefited from research
in radio during the past year. An extensive radio
weather service for aircraft in flight in the New
York—Washington—Norfolk area, is in opera-
tion and it is hoped to extend the system of radio
communication and radio direction finding
along other important air routes. Photographic
records have been obtained, showing the time
difference in the travel of radio waves between
two points directly and by reflection from the
Kennelly-Heaviside Layer, giving another check
on its height above the earth. The Naval Re-
search Laboratory has supplied the needs of
several government departments for quartz
oscillators, used as frequency standards in
broadcasting stations. The naval radio intelli-
gence system ashore now comprises 133 stations,
including those for communication with the
fleet, coastal stations for marine traffic, aircraft
stations, harbor stations and radio compass
transmitters. During the year, the Navy handled
14,362,087 words, of which half were for other
departments of the Government. The increased
use of high frequency transmission has con-
tributed largely to the growth of the Navy’s
traffic.

THE daylight ship to shore transmission re-
cord was broken when station KFs at San
Francisco communicated with the S. S. President
Wilson while that ship was 3120 miles west of
that port.

ACCORD]NG to figures issued by the De-
partment of Commerce, the number of
stations licensed since July 1 is 108; 34 changed
locations; 126 increased power; 93 shifted wave-
length; 102 stations are under construction; 63
are about to increase power, and 168 have ad-
vised that they are soon to apply for licenses.
22 of the stations licensed since the 1st of July are
of more than 500 watts power and 24 of the old
stations, licensed prior to July 1, have increased
their power to 500 watts or more. Had not that
fatal oversight been made in the last few mo-
ments of Congress’s session last summer, which
failed to make effective the joint resolution
passed by both Houses prohibiting issuance of
additional licenses, the 108 new stations, the 102
under construction and the 168 projected would
not be in the problem to-day.

The transatlantic telephone circuit opened suc-
cessfully on January 7, with full hours of
service, from S:30 to 1 p. M., New York time.
Perhaps an ambitious commercial broadcaster
will employ it to send his program to European
stations. The rate will be about twenty-five
dollars a minute or only two and a half times
WEAF’s toll rate.




A High-Quality Amplifier for the
R. B. “Lab” Receiver

Constructional Details of an Amplifier in Which Bypass Condensers
and Chokes Have Been Included to Awoid Audio Regeneration

N THE November, 1926, Rapio Broancasr,
]I the author described the construction of a

complete four-tube receiver embodying the
fine points of the R. B. ““Lab” circuit which had
been developed by several engineers, and on
which a very considerable amount of work had
been done in the Laboratory of Ripio Broap-
CAST.

Soon after, a receiver was built which was sub-
sequently described in the January, 1927, Rabio
BroADCAST, consisting merely of the two-tube
tuner part of the original four-tube receiver.
This construction was presented to our readers
so that they could tie up this efficient receiver
circuit with any unit audio amplifier, such as the
Alden Truphonic, the National combined im-
pedance-resistance amplifier and plate supply,
the Millen audio channel, and such resistance
amplifiers as the Heath, Amsco, Allen Bradley,
and others.

Strangely enough, practically every type of
audio amplification is represented in this list
excepting our old stand-by, transformer-coupled
audio amplification, and it Is to fill this gap that
the paper herewith describes in detail the con-
struction of a transformer-coupled audio ampli-
fier of high merit.

The ““Lab” circuit in any form deserves noth-
ing but the best of audio amplifiers. 1t is a circuit
that will satisfy the most critical of builders on
points of selectivity and sensitivity; to success-
fully amplify the output of the detector tube, an
amplifier of proved value should be employed.

In the four-tube receiver described in Novem-
ber, 1926, an audio channel was used which gave
complete satisfaction where tone quality and
volume were concerned, and it is for this reason
that the use of the elements
employed therein are continued
in the construction of the am-
plifier described here.

When using high-grade trans-
formers, such as the Amertran
De Luxe, it is possible that any
slight defect elsewhere in the
circuit will be noticeably am-
plified and cause distortion.
This is especially true where
an a. c. operated B power-
supply unit is employed with
an amplifier employing these
transformers.

Since such power supply units
have a shunt tapped resistance
across the output to obtain the
various plate B voltages, there
is a coupling effect produced,
due to the resistance which is
common to all plate circuits.
That is to say, the common re-
sistance couples together the
various plate circuits and causes
regeneration at audio frequen-
cies which in some casesis detri-
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By JOHN B. BRENNAN

Technical Editor

mental to tone quality. To overcome this disad-
vantage, it is necessary to employ bypass con-
densers and r. f. and a. f. choke coils so placed
that no coupling takes place. This -has been
done in the amplifier described here.

Rapio Broapcast Laboratory would be
greatly interested in receiving reports from
readers who have constructed the R. B. “Lab”
circuit in either the two or four-tube style and
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who have experienced trouble in the use of B
power-supply devices with their receivers.

Other notes of interest, where they concern
construction details, operating notes, or results,
are of especial concern to the Laboratory staff,
and we welcome such reports addressed to the
magazine. Photographs of interesting models
built by readers are also quite welcome, for by
reproducing these, it is possible to give wide cir-
culation to valuable kinks of construction.

The purpose of this article is primarily to
describe the construction of a two-stage audio-
frequency amplifier which may be combined with
the two-tube shielded R. B. “Lab” Receiver
described by the author in the January Rabpio
Broabpcasi. In addition, some notes on tubes

Rap10 Broancast Photograph

THE ARRANGEMENT OF THE APPARATUS

In the base layout is shown the placement of the various parts. The wiring, it may

be noted, is not entirely visible, for at the terminal of each piece of apparatus, a

small hole is drilled in the base-board to allow the wiring to be passed through to the
under side. Such an arrangement makes for neatness of appearance

satisfactory for use with either the two- or four-
tube R. B. “Lab” receiver are also included.

Aside from its especial use with this tuner cir-
cuit, the two-stage amplifier may well be worked
with any other tuner unit the builder may have
on hand. Such an amplifier, for instance, could
very nicely be used in conjunction with a short-
wave tuner. For this latter form of work it is not
absolutely essential that two audio stages be
employed as most of the reception is done with
the aid of headphones, and two stages would
produce too loud a signal for comfort. For this
reason, together with others, an interstage jack
has been included behind the first audio stage
so as to enable the operator to plug in after the
first audio amplifier. Since the output jack is
of the filament-control type, the last audio tube
does not remain lighted when the phone plug is
inserted in the interstage jack, and, therefore,
the half ampere of filament current which the
semi-power tube consumes is saved.

On the point of stability, the amplifier shown
here incorporates all the worth while features of
bypassing and audio frequency filtering that
seem to be of definite value. This is especially
true when it is considered that, since the ampli-
fier is built as a unit and will quite likely be
stowed away in some remote place, necessitating
the use of long battery and other connecting
leads, there are bound to be some deleterious
coupling effects produced, unless such bypassing
is resorted to.

In brief observation of the functioning of the
bypass condensers and audio chokes, etc., let
us analyze the circuit diagram of an amplifier
shown in Fig. 1. Here no bypass condensers,
audio chokes, or grid filters are shown. 1t will be
seen that audio currents in
either the grid or plate circuits
of the tubes, to return to the
common connecting point (the
minus-A lead), must first course
through the battery leads which
might be several yards long. In
the plate circuits, the return is
made to a series of B batteries
which are common to all the
plate circuits. Any resistance
in the B batteries will tend to
couple the various plate circuits
together thereby setting up an
audible oscillation, or tendency
to produce regeneration.

In cases where a. c. operated
B power-supply devices are em-
ployed, the situation becomes
more complicated because usu-
ally the various B voltages are
obtained from the a. c. device
by taking a drop through a
resistance common to all the
B plate circuits, as stated
previously. Here we have a
definite, known resistance to
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T2 P S || device furnishes the B and C potentials. How-
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lig, ever, where B batteries are employed, the grid
‘\) “ Y2 filter resistors may be dispensed with. Note,

s \ | Sz however, that only the grid resistors are omit-
R | L ted, not the grid bypass condensers.
' ! The several photographs accompanying this

B ] s i 3
Cs article serve to acquaint the builder with the
mode of construction employed and very little

i effort is necessary to construct a similar ampli-

fier.

“ L ~"0'0'W_)’_O"—| The materials required to duplicate the con-
2 j struction of the two-tube amplifier unit as shown

contend with. In batteries, the resistance coup-
ling effects are produced usually when the bat-
teries become old.

Considering this coupling action, it is obvi-
ously desirable to provide a return path for the
audio currents, and also to prevent their dividing
between the provided path and the battery path.
In the first place, condensers will provide the
necessary return path direct to the negative-A
lead. In the second place, audio chokes and grid
filter resistors, when placed in series with the
plate and grid circuits respectively, will impede
the flow cf these currents to the batteries and
will necessarily make the currents travel through
the bypass condensers provided for that purpose.
This is made more clear by referring to the cir-
cuit diagram Fig. 2, which is similar to Fig. 1
with the exception that the condensers, chokes,
jacks, and filters have been included.

The Samson audio chokes have been employed
in the amplifier described. What the audio
choke does for the plate circuit, the grid resistor
does for the grid circuit. In both cases it will
be noted that first an element impedes the flow
of the audio currents through the leads which
connect either to the batteries or the a. c. supply
device, and, secondly, a bypath is provided for
these currents so as to make a short return to
the minus A of the tube.

Both grid filters and plate impedances, with
their associated bypass condensers, are to be
highly recommended; in fact, may be an absolute
necessity when an a. c. operated power-supply

+B 4B +B 1 Wood Base-Board 8" x 14" x " .
. 1stAmp. 2nd Amp. Ty, Te—2 Amertran De Luxe Audio

FIG. 2

1 here is as follows:

1

.25

Transformers . . . . . 2000
2 Airgap Sockets . . . . . y 1.20

Rabio BroabpcasT Photograph

THE COMPLETE AMPLIFIER UNIT
In this illustration, the box has been removed. Note that the sockets and transformers, etc., are
arranged along the rear edge, while the associated apparatus is disposed on the forward part of
the base-board. The double resistor mount, located in the left front part of the base, holds the
resistors which make up part of the grid filter circuit, so necessary when an a.c. operated power-
supply unit is employed to furnish the B and C voltages.

Li—1 Samson Output Impedance, Type

. O @ 4 s w5 _ e A s 5400
(@ S ’_J](% ¢ & 4 il Cs—1 Tobe 4-Mfd. Output Condenser . 3.50

O T, O Ly © Cs Ci1, Gy, GC;, Ci—4 Tobe 1-Mfd. Bypass
Fs A B f P /3 : Condensers . 3.60
s S2_91 L, Li—2 Samson Audio Chokes, No. 3 G.00

A - 3 Ri, Rr—2 Brachstats, {-Amp. and 3-
T Amp. . -Jr 2.00
/ A 1 1 Lynch Double Re51stor Mount v @ .50
1 Rs, Ri—2 Lynch Resistors,{ -Meg. . . 1.00
= N h 1 Yaxley Cable Connector and Plug . 3.50

| |1 J \ ] l }—u Ji—1 Yaxley Single-Circuit Filament
l g . 3 ¢ 2 | Control _]ack No. 703C . . .65

‘ | > Jo—1 Yaxley Double-Circuit _]ack No.
Lz| & C2 ] s Cs ! 703 =g " .Gs
[ R Ly 1 Binding Post . M .10
; \ &2 ® @ © i Bakelite, Screv\s Wire, etc. . . . . .50
.k Wood for Cabinet . . . . . . 1.00
\ y Aluminum Paint . . . . . . . .50
R; = ToraL. . . . . . . $49.05

ol — eH— 44N
o ; ‘V:‘L A To assemble the amplifier, refer to Fig. 3,
BT —— Dot (& i which shows the disposition of the various parts
- : R / = l—' on the base-board, and to the photograph on
4 4 - b ‘ this page. The bakelite strip is drilled in accord-
! bkl 0 [ Iz ance with the details shown in Fig. 4, and is
1 2 3 4 5 6 7 l L IL““ R _deh_,;—gﬁx mounted on the front edge of the base in the
A- A C-3  C-40.5 B.45 B30 B8O G 333555 — position shown.

Cable Connector After the parts have been securely mounted,

FIG.

3 the wiring is attended to. It will be observed
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that, due to the close placement of the transform-
ers and sockets, exceedingly short leads between
these parts are possible. It is possible to run
much of the wiring, especially the longer leads,
under the base-board, through holes drilled near
the various terminals. When the wiring has been
completed, a box may be assembled around the
base. A light coating of shellac will fill up the
pores of the wood after which a coat of aluminum
paint may be applied to the entire cabinet sur-

THE EXTERIOR OF THE AMPLIFIER CABINET

For the fastidious constructor who desires the same color scheme for his
amplifier as his two-tube R. B. “Lab” receiver. (which is finished in
natural aluminum), a box can be assembled to fit over the amplifier, and
be finished with aluminum paint. The illustration shows such a box with

the amplifier inside

face. This latter coat is only necessary when the
builder desires to have his amplifier look like the
aluminum cabinet of the two-tube shielded R. B.
“Lab” Receiver described in the January Rapio
BroADCAST.

Fig. 5 shows the assembly details for the box,
together with a complete material list of the
wood required. The manner in which the various
pieces are assembled is clearly shown, and no
difficulty will be experienced in this respect, pro-
viding the constructor has taken care to cut his
wood exactly as specified. The box fits over the
base upon which is mounted all the amplifier ap-
paratus, and in the front is cut an opening so as
to allow access to the connector plug, and jacks,
etc.

After assembling the box, carefully sandpaper
the surface. The finer the surface, the better
will be the finish of the aluminum paint. If brads
are used to hold the pieces together, they should
be countersunk, and the small head holes filled
with soap. If screws are used, be sure to spot the
holes first, then drill out, with a drill several
sizes smaller than the diameter of the screw.

CORRECT PLATE POTENTIALS

ALUES of batteries for use with receivers
and amplifiers depend chiefly upon the
type of tubes employed. The output tube of an
audio amplifier, if it be of the semi-power variety,
necessitates the use of a definite value of plate

AN AMPLIFIER FOR THE R. B. “LAB”

potential when a certain fixed value of grid bias
is applied. In the case of a C battery detector
there are certain values of B battery that must
be employed in conjunction with the value of the
grid bias used. Both go hand in hand.

A table of B and C voltages for various output
tubes is given here.

UX-112 UX-171

c B C B
6 00 163 90
135 27 135
103 1573 403 180

Under all normal conditions the C battery de-
tector will work satisfactorily with 4.5 volts on
the grid and 45 on the plate. Some tubes, how-
ever, refuse to oscillate over the whole band with
these voltages. The remedy is obvious; increase
the B voltage to 673 or increase the regeneration
capacity by twisting a pair of insulated wires and

attach one end of each wire to the regeneration
condenser. The other two ends should be insulated
from each other. The main advantage in varying
the detector operating voltages is in obtaining a
state of regeneration which is considered satis-
factory for operation over the entire wavelength
range. However, it will usually be found that 4.5
volts of C battery with 45 volts plate battery on
the detector tube will be universally satisfactory
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If it is desired to employ the new detector tube,
UX-200-4, it is well to replace the grid leak and
condenser to the detector circuit and to run the
grid return to the negative filament lead.

Stabilization of the receiver, together with
more accurate neutralization, is bound to occur
when the bypass condensers are applied to the
radio-frequency amplifier and detector circuits.
This is especially true of the C-battery circuits
because in most cases the leads to the C batteries
are quite long with every chance for serious
coupling or pickup. The bypass condensers
eliminate the probability of the coupling and in
turn make the receiver more possible of complete
neutralization.

It is not amiss to include the bypass condens-
ers, together with the necessary r. f. choke, in
the plate circuit of the r. f. tube so as to provide
complete bypaths for the r. f. currents. This pre-
cludes the possibility of r. f. currents finding their
way into the battery circuits. The circuit dia-
gram, Fig. 6, shows the addition of bypass con-
densers, (Cx) and r. f. choke coil (Lx) to the
radio-frequency amplifier and detector circuits.
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In the four-tube receiver the variable resistance
controlling volume is situated near the left end of
the panel while the interstage coil to which it is
connected is quite a distance away from it, neces-
sitating long leads which may give rise to inter-
coupling. By the use of the choke Lx, the r. f.
currents are kept out of the resistance and
bypassed to the negative line throughthe con-
denser Cx.
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THE “HI-Q IN A CONSOLE

Which holds all the power equipment and also a Stevens conoidal loud
speaker, the latter being concealed behind the grill

little or no attention was given in the

matter of choosing tubes of different char-
acteristics according to the duties they were
required to perform in a radio receiver, but now-
adays such selection is carefully made by almost
every radio constructor. Reference to the cir-
cuit diagram of the new Hammarlund-Roberts
“Hi-Q” receiver, Fig. 1 (reproduced from the
author’s article on this receiver which appeared
in the January Rapio BroapcasTt), offers the
information that the grid return of the detector
tube is connected to the negative filament lead.
This connection necessitates the use of one of
the new special detector tubes of the 200-A type.
For the radio-frequency stages, the 201-a type
tubes can be used.

When it comes to the output tube, there
seems to be a lot of confusion as to the proper
tube to use. Shall it be a 201-4, a 112, or a type
1717 The use of a power tube greatly increases
the amount of energy that can be delivered to
the loud speaker without distortion, but plenty
of voltage for the power tube is necessary for full
amplification.

The relative values of these three tubes as
power handling devices when used with the
proper grid and plate potentials are as follows:

l’r 1S true that, not so many months ago

UNDISTORTED
Tuse GrIDp PLATE OuTtprut
Vorts  Vorrs  (MiLLiwaTrs)
201-A 4.5 00 15
112 0 135 120
171 40.5 180 7

Since the 171 type, under the conditions given in
this table, will handle six times as much as a
112, and forty-seven times as much as a 201-a
tube, its superiority is unquestioned.

With the advent of the power tube, it has
become increasingly economical to utilize a

> <€ |

4
/
é 0
: .
z
Lermmmanini | - . K N

A4

Electrifying the “Hi-Q”

Recetver

vice for

The Construction of an A.
C. Operated Power-Supply De-

the

Hammarlund-

Roberts “Hi-(Q’’ Receiver which

. , Supplies B Current for All

¢ device to obtain some or
all of the necessary power
for a receiver from the a. c.
mains. The following data
¢ relates to the construction
of a power-supply device
that has been designed by
¥ the author for use with the
“Hi-Q” receiver. 1t supplies
a. c. for lighting the fila-
ment of the last tube, B
voltage for the entire re-
ceiver, and C bias for the
last tube.

A small-capacity storage
battery may be used, in
conjunction with a trickle charger and auto-
matic relay, to light the filaments of the other
tubes. This combination will result in a set up
that will require very little attention except the
periodical addition of distilled water to keep the
plates of the storage battery covered.

A few minor alterations, necessitating the
changing of about half a dozen connections of
the audio amplifier in the Hammarlund-Roberts
“Hi-Q” set, will have to be made so that the
power device can be used to light the filament
of the 171 tube and supply the high negative
bias.

The following additional material will be
necessary:

1 Samson Output Impedance, Type O  $ 5.00
1 Sangamo Series A Condenser, 4-Mfd 3.00
1 Pair Carter “Imp” Telephone Jacks .6o

i .~

< . . Tubes, A and C for Power Tube
By LESLIE G. BILES

1 Tobe Veritas Resistor, 2000-Ohm . I.10
1 Durham Metallized Resistor, 50,000-

Om. . . . . . . . . 75
1 Lynch Double Resistor Mounting . .50
1 Tobe Condenser, 1-Mfd. . . . . .9o
1 Yaxley Pilot Light Bracket, No. 310 .50
1 Brass Angle Bracket, § x 3 Inches . .05
1 Piece Panel Material, 3 x 1 inches . .1o

TotaL $11.00

(Similar standard parts may of course be used).

The new connections of the amplifier which
is shown as part of the circuit in Fig. 1, are shown
in Fig. 2. To make the changes, it is necessary to
follow the subsequent procedure:

Loosen the screws holding the audio amplifier
to the baseboard. Remove the wire from the 135-
volt binding post and the wire from the “P”
terminal of the output tube.

The jack is not to be used again, and may be
removed, a pilot light bracket being installed in
its place on the panel. Raise the amplifier and
remove the wire connecting (at the end of the
sub-panel) Amperite No. 3 to the tube socket and
the other wire from Amperite No. 3 to the plus A
lead of the set. Replace the Amperite mounting
with a double resistor mounting.

Disconnect the wire running from the minus A
binding post to the minus terminals of the audio
tube sockets and the soldering lug on shield sec-
tion 1D. Connect the minus-A post to the minus
terminal of the power tube socket and connect a
branch to the lug on the shield.

Remove the wire connecting the minus-F ter-
minal of the second audio transformer to the
minus-C binding post.

Connect the minus-B binding post to both

i

F1G.

1



