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BETWEEN YOU AND THE MICROPHONE

there can be no factor more vitally important to true tone quality
in your receiver than Cunningham Radio Tubes. Ever alert—
always on duty—these tubes are the sentinels that guard radio
reception from distortion and insure tone quality of the highest
" order. Install them today in every socket of your receiver. Cun- i
ningham Radio Tubes are sold by reliable dealers everywhere in the
United States.

All Types in the Orange and Blue Carton
Since 1915—Standard for All Sets

NEW YORK
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EEP, rich and clear, the Tower

Cone offers a quality of reproduc-
tion truly delightful. Acoustically and
chromatically perfect (due to scientific
design exclusively Tower), this amazing
reproducer value is easily in a class by
itself. The direct-drive unit, the eight
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contact points between unit and cone
(instead of only one as in most cones),
the beauty of design, the non-warping
cone, the rugged construction—these are
the superior mechanical features that
bring to you the best that radio offers—in
the manner you most desire.

The Tower Cone Is Sold From Coast to Coast.
Ask Your Dealer to Demonstrate.

TOWER MFG. CORP. -

BOSTON, MASS.

Brings toYou Every Note of the Symphony
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CROSLEY RADIO
INSTRUMENTS
Each {tem the utmost in
radio at its price. All
prices slightly hligher
west of the Rocky
Mountalns. Prices with-

out accessorles.

THE 'PUP” $9.75
This little double-circult
one-tube set- has brought
happiness to thousands
and made records for
long distance receiving.

3 THE '*4-29"" §29
: A 4-tube recelver of
amazing efficiency, Cre-
(] scendon equipped!
' Everywhere considered
marvelous at its price.

THE “"PORTABLE”
$33.00

The 4-29 in
. form, handy,
efficient.

portabie
compact,

THE '5-38° 838
A five-tube tuned ra-
dlo frequency set, with
two stages of non-oscil-
lating radio frequency
amplification, Crescen-
don controlled, two
stages of audio fre-
quency amplification,

“RFL-75* $65
3-tubes. True cascade
amplificatlon, non-oscil-
lating, non - radlating
even under any mis-
handitng. Its perfect
balancing achleved by
Wheatstone bridge in
each stage of amplifi-
cation. Exceptional se-
3 lectivity and tone.

Brag

. THE
**MUSICONSOLE"*
$32.00
Embodlies the Muslicone
In a beauliful console
of two-tone mahogany
finish and provides room
for batteries and acces- |
sories; 24% inches long
inside. i

* 6-TUBE ‘'RFL-f0"
CONSOLE $80
Introducing the double
frum' station selector!
Includes Muslcone In
bggullle,e console. Room

18ite console.
II for bat ‘ﬂg!ﬂg\‘le.;"hﬁh
v ;im %E inches wide.

January, 1927
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Amazing single dial

Tur 5 tube 550

Such a success! Enthusiastic owners
report amazing performance—a drum
dial delivering stations loud, clear,
sharp; each an almost imperceptible
turn of the drum apart. Write station®
letters on the drum; return to them at
will. This marvelous receiver contain-
infg these advanced ideas in radio (some
of them exclusive to Crosley), includ-
ing metal shielding and power tube
adaptability indicates Powel " Crosley,
Jr.'s genius in lowering prices by mass
production methods.

’50‘.

i3 1 s . s
Y <

Prices slightly higher west of the Rocky Mountains

0 \‘\" i
, ! it

Tae SUPERMUSICONE

Listen to this wonder reproducer of
broadcasting! Then you'll understand
why it is the biggest selling loud speak-
er on the market EVERYWHERE, and
the most imitated. Its shape, however,
is NOT the secret of its wonderful
performance. Its delightful tone and
the: fidelity of its reproduction is
achieved solely through the Crosley
patented actuating unit. Avoid imita-
tions. There is only one genuine
MUSICONE. Smaller model, 12-inch
cone, $12.50.

d| 475

STRSuE

| control and reproduction

Tue 575 CoNsOLE

This set inctudes 1geas tor radio recep-
tion perfection NOT found in any other
radio. Marvelous exclusive Crosley
“Crescendon™ and ‘‘Acuminators™ in-
crease volume on distant stations and
bring in programs entirely passed by
and missed on ordinary one dial con-
trol radios. Console is 40 inches high
with ample room for batteries and a
genuine Crosley Musicone is built in.
Radio chassis same as in the 5-50 re-
ceiver. Beautifully finished two-tone
mahogany cabinet, rose gold fittings.

Jio)

Write Department 22, for Nlustrative Literature.

Crosley lactures vadio v

g sees, which are licensed under Armstrong U. S. Patent No. 1,113,149, or under

patent applications of Radio Frequency Laboratories, Inc:. and other patents issued and pending.

THE CROSLEY RADIO CORPORATION

CINCINNATI, OHIO. POWEL CROSLEY, Jr., President

wwWwW americanradiohistorvy com

CROSLEY 1927
FEATURES
Many  exclusive—others
found only in highest

priced radioes.

LI.-METAL

A
SHIELDED CHASSIS

This truly great radio
achfevement. found In
several Crosley sets, fur-
nishes a  substantial
frame for tnounting ele-
ments, produces excel-
lent alignment of con-
densers. shlelds thoe
units from each other,
prevents Interstage, Im-
proves the stability of
the circult, f{ncreases
selectlvity and saves
costs by standardizing
this phase of manufac-
ture.

“THE
ACUMINATORS"
('rosiey Acuminators per-
mit tuning in—loud and
clear — weak stations
passed over and entire-
ly missed by ordinary
singie dlal radles. In
tuning high  powered
ard local stations they
are not used. They
are an exclusive Crosley

feature,

THE “CRESCENDON'’

When, on ordinary ra-
dlos ears must strain
to catch a station mlies
away, 8 turn of the
Crescendon on  Crosley
radios Instantly swells
reception to room-filiing
volume. An  exclusive
Crosley feature.

THE SINGLE-DIAL
STATION SELECTOR

Nothing in radlo equals
the joy or the conven-
ience of single dinl con-
trol. Crosley single
drum control  enables
you to find the stations
sought without log book
or ‘tuning.’

POWER TUBES
Power tube adaptability
marks the Crosley. “'5
50’ "5 -75" 4&n
“RFL" sets. This feat-
ure typiflies Crosley pro-
vision for best radlo re-
ception at
cost.

moderate



www.americanradiohistory.com

7°780

Radio News for January, 1927

INDEX TO ADVERTISERS

Page

A
Acme Apparatus Co. ........o0 877
Acme Electric & Mfg. Co., The..874
Acme Wire Co.,, The .......... 850
Aero Products, Inc. .......... 910
Aerovox Wireless Corp. ...... 870

Aetna Machine & Mfg. Co ....908

Alden Mfg. Co. ...cvoiiiennn 875
All-American Radio Corp. ....781
All Radio Co. ..vvvvvvvivnnnn 860

All Bra]lt Co
s 860, 893, 907, 909, 919

American Auto & Radio Mfg.
Co.,, Inc. ...t 46, 912
American Electric Co. ........ 916
American Hard Rubber Co. 915, 918
American Radigon Labs. ...... 898
Amplion Corp. of America, The 876
Amrad Corp, ... 857
Amsco Products, Inc........... 854
Armo Radio Labs ............ 876
AutoStrop Safety Razor Co. ....905

Barawik Company, The
882, 884, 886, 898, 904, 911, 912,

916 921 923
Belden Mfg. Co. ............ 891
Benjamin Electric Mfg. Co. ....869
Bodine Electric Co. ........... 892
Bogue, B. N. ................ 918
Bolton Co., Arthur ..,........ 856
Boudette Mfg. Co. ... ......... 856
Bradley Institute ............. 907
Brady, John B. ........... ..., 886
Bremer-Tully Mfg. Co ......... 855
Buckingham Radio Corp. ....... 921

C

C. E. Mfg. Co.,, Inc ........... 866
Carborundum. Co., The ....... 867
Carlton Mills, Inc. ........... 882
Carter Radio Co. ........ 854, 868
Central Radio Labs. ....... 844, 912
Chaslyn Co., The ............. 882
Chelsea Radic Co. ........... 880

Chemical Institute of N. Y., Inc 896
Chicago Motor Training Corp...914
Chicago Radio Apparatus Co. ..910
Chicago Salvage Stock Store ...898
Chicago Stock Gear Works ....872

Clark & Tilson, Inc. ......cvets 911
Condon, Frank ............... 914
Consrad Co., Inc., The 926, 928, 930
Cooper Corp., The ............ 851
Cornell Electric Mfg. Co........ 925
Cornish Wire Co. ........... 900
Coyne Electrical School ........ 916
Crescent Radio Supply Co. ....900
Crosley Radio Corp., The ...... 779

Culver Stearns Mfg. Co.

Cunningham, Inc., E. T.
Inside Front Cover

..850, 924

Cuno Engineering Corp., The ..904 |

D
Daven Radio Corp. ............ 899
Deutschmann Co., Tobe ...... 868

Distantone Radios, Inc. ...,....848

Page
Diva Radio Corp. ............. 865
Dodge’s Institute ............. 908
Donle-Bristol Corp.,, The ...... 884
Dubilier Condenser & Radio Corp.
894
Duke Radio Co. ............ 898
Dyer Radio Manufactory ....... 908
E
Easton Coil Co. ............. 898
Electrad, Inc, ..ivvvvinoienea. 901
Electrical Research Labs. ...... 918
Electric Specialty Co. ......... 900
Engineers’ Service Co. ........ 919
Equitable Industries Ass’n. ....916
Erie Fixture Supply Co. ...... 880
Everglades, The ......... veee 920
F
Fansteel Products Co. ...,....845
Fenco-Cone ................... 914
Ferbend Electric Co. .......... 861
Ferguson, Inc., J. B. ......... 858
Ferranti, Inc. .....c........., 890
Fishwick Radio Co. .......... 920
Florentine Art Productions, Inc. 848
Formica Insulation Co. ........ 897
Freshman Co., Inc., Chas. ..... 902
G
Gardiner & Hepburn, Inc. 870, 917

Gearhart-Schleuter Radio Corp. 915

General Electric Co. ..... v....917
General Industries Co. The ..... 844
General Instrument Corp. ...... 916
General Mfg. Co. ..vvvnnn.o... 912
General Radio Co. ............. 846
George Electric Co. ............ 908
Gerold Co.,, The ......,...,.... 874
Golden-Leutz, Inc. ............ 885
Goodrich Rubber Co., The B. F. 878

Go’flld Storage Battery Co., Inc,

........................ 864

Gray & Danielson Mfg. Co. ....859

Grigsby-Grunow-Hinds Co. .....907

Guaranty Radio Goods Co. ..... 886
H

Hammarlund Mfg. Co. ........ 913

Hammarlund-Roberts .......... 911

Hampton Wright ............. 848

Harco Co.,, The .......... 866, 911

High Frequency Labs. ........ 908

Hommel & Co., Ludwig ........ 878
I

Ideal Products Co. ............ 918

Illinois Stamping & Mfg. Co. ..912
In-a-cap Hydrometer Co. ......916

Page
J
J. M. P. Mfg. Co. ............ 918
Jefferson Elec. Mfg. Co. ...... 872
Jewell Electrical Instrument Co, 868
Jones, Howard B. ............ 920
K
Karas Electric Co. ............ 853

Ke(l:logg Switchboard & Supply

Kelsay Co., The .............. 860
Klosner Radio Corp. .......... 914
Kodel Radio Corp. ............ 849
Kokomo Electric Co. .......... 904
Kurz-Kasch Co., The ......,...889
L

Lacault Radio Electric - Labs.,
R.E ..., 908
Lacey & Lacey ........... ,..924
Lancaster & Allwine .......... 904

Langbein-Kaufman Radio Co.,
iThel oo, i o, AP G bt 870
Laurel Radio Co. .............. 864
Long-Eakins Co. ......,....... 923
Luden, Inc.,, Wm. H. .......... 910
Luxem & Davis Mfg. Co. ...... 924
Lynch, Inc., Arthur H. ........ 895

M

M & H Sporting Goods Co. ....908
M S Syndicate ........... v-...918
Madison Radio Corp. .......... 923
Martin Co.,, F. J. ......c. ..., 900
Martin-Copeland Co. ..850, 858, 916
918, 924
Metro Electric Co. ............ 784

Midwest Radio Corp.
Inside Back Cover

Mogul Electrical Labs. ........ 915
Muter Co., Leslie F. .......... 870
N
National Carbon Co., Inc. ...... 785
National Company ............ 909
National Radioprint ........... 780
National Radio Institute ..783, 846,

856, 882, 907

New England Mills Co. ........ 904

Newark Electric Co. .......... 866

Norden-Hauck, Inc. .......... 884
o

Omnigraph Mfg. Co.; The ....862

(OrEGREy MGk ama b ~Gniag o oatmes 6 d 786
P
Pacent Eleciric Co. ........... 871
| Palmer & Palmer .............. 909
ParKer=1C. w1 550 © Trr o i o - 911
Penn Radio Sales Co. ........ 846
Pilot Electric Mfg. Co., Inc. ....881
Polymet Mfg. Corp . [T Braiuas 868
- Ports Mfg. Co. ................ 900
Potter Mfg. Co. ............. 915
Premier Electric Co. .......... 858
Press Guild, The ......cic0eens 884

 Willard Storage Battery Co. ....863

' Yale Specxa]ty Supply Co.

i Zenith Radio Corp.

Page

R
Radiall Co. ......ovvvnivn..... 870
Radio Association of America ..921
Radio Corp. of America ...... 843

Radio Institute of America ....852
Radio Receptor Co.
Radio Specialty Co.

Randolph Radio Corp.
844, 872, 880, 898, 910, 912, 932,

Raytheon Mfg. Co. ............ 904
Reliable Parts Mfg. Co., The ..887
Roll-O Radio Co., The ........ 860
Rono "M{g, 0% pa e . 906
Royal Surplus Co. ............ 874
S
Saal & Co., H. G. ...... Back Cover
Samson Electric Co. .......... 906
Service Battery Co. .......... 888

Seymour Co.,- The ............ 846

Shure Radio Co. ......... 921, 924
Silver-Marshall; Inc. ......... 850
Smith, B. Hawley ............ 874
Southern Toy Co., The ........ 913
Spartan Electric Corp. ........ 880
Standard Radio Co. .......... 912
Starrett Mfg. Co. ............ 884
Steinite Labs. ,............... 872
Sterling Mfg. Co,. The ........ 882
Straus & Schram ......... .....888
T
| Thomas Battery Corp. ......., 921
Thor Radio Co. ............... 917
Thordarson Elec. Mfg. Co. ....862
Tower. Mfg. Corp. ........... 777
U
Union Service Co. ............ 902
Utility Radio Cabinet Co. ...... 206
v
Valley Electric Co. .ovvnvvn.... 903
Van-Ashe Radio Co. .......... 920
Velvetone Company ............ 852
w
Walker Co., The Geo. W, ...... 886
Warren Electric Co. ........... 844
Webster Co., The ............. 921
Western Radio Mfg. Co. ...... 914
Westingale Elec. Co. .......... 886

Westinghouse Elec. & Mfg. Co. 873

. 847
-848, 920, 924

Windsor Furniture Co.
World Battery Co. ..

XYz

X-L" Radio Labs.

Yaxley Mig Co. vvrvnviinninns 924

..87


www.americanradiohistory.com

i

wl

Radio News for January, 1927

AN

ALL-AMERICAN

TRADE MARN

Reproducer

&L the tones petfectly —that is the result
you want for complete enjoyment of
your radio. You secure that result with the
All-American Reproducer— pure, natural
tone of voice or instrument; with clearness
of highest treble and mellow richness of
lowest bass; in petfect uniformity, at full
volume or at a whisper.

You get “the best” out of your receiver with
this fine instrument. It combines the best
features of the two leading principles of
reproduction—cone-type and sounding
chamber; which explains its accuracy in
preserving the naturalness of all tones at
any volume.

. Stightly Higher West
PVZC@ $2 5 .O of the Rockies

A 2

““Constant-B’’ Battery Eliminator.

ment that can’t go wrong.

regulation of vo

plete with Raytheon Tube.

Socket Power you can depend on

Operate your set from the handiest light socket with All-American

With the All-American B’ Eliminator you get socket power from
a unit that is tested and proved; recognized as a dependable instru-

It is made to meet any voltage requirements; five output taps provide

steady uniform Flate current; two variable controls permit exact
tages for R. F. and detector stages. A ““High-Low"’

switch assures proper output for all receivers up o ten tubes.

-

L{

g
113 0 g 70 { : - Y
Constant-B'' is compact, attractive; no acid, no hum. Built com ALL" ERICAN

P rz ce $ 3 7 . 5 0 Sug;}!lts;wﬂléﬁ’ézzz?‘“

Battery Eliminator

| New 1927 Radio Key Book
| You'll enjoy reading it —48 pages of interesting, up-to-the-minute facts about

radio, simply told. Also full construction details of all leading types of circuits.
Send 10 cents (coin or stamps) to cover postage and mailing cost.

ALL-AMERICAN RADIO CORPORATION
4209 Belmont Avenue, Chicago, Illinois

l OWNING AND OPERATING STATION WENR . 266 METEBRS

et S T - L N T T S e & e e i S

e
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS

you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
vou desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing vour time and money.

Jjust write the names of the products
about which vou want information,
and to avoid error the addresses of the
manufacturers, on the coupon below
and mail it to us.

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

___________________________________________________________________________ TEAR ALONG THIS LINE e eesaaeee e s
TO « READERS’ SERVICE BUREAU, gty
* Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.
WRITE YOUR NAME and ADDRESS HERE:
FROM NAME oL e s e mmpmr s ORI ST I RS-
ADDRESS . CITY, STATE
Gentlemen : Please advise the firms listed below that I would like to receive detailed information on their product as
advertisetl in the.........__..._....._._...._ aw..Bsue of RADIO NEWS.
& DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS I¢ Catalogue
t
NAME ADDRESS List here specific article on ?ine ?:Tfa;:
(Street — City — State) which you wish literature. | ed, check in
this column
Your Dealer's Name ......ccoreomotoccseeafiihatsadoitfh, oo 2otk avtne s St oo SR SR
Check here ek T e, e S B R e e SRR S N S
if
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FREEL,
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These Instruments FREE of
Extra Cost

i hown here and others—SIX BIG
OI‘}}Il‘Fir’}‘sér—u—Temtstos aoll our students free of extra cost

i i to do the
actical—these instruments help you learn d
g;actica] work. Receiving sets, from simplest kind to
thousand-mile receiver. Many other big features.

That Pays for Itself’’

Increase your income almost from the start of your course thru

T il X dge we give you. We show you how to hold the job, then

practical knowle

e P de $320 in 7 ks during his spare

p f iedens, Pa., made in 7 weeks duri ]
tinll-?wf)r.d g IS“dfti oof FI?:wport, Ark., writes, “,VVhlle taking the course I
carned in spare time work approximately $900.” Earl Wright of Omabha,

spare time onlyl Sylvester Senso, 207 Elm Street, Kaukauna, Wisc., made $500.

Radio job like C. C. Gielow, Chief Operator of the Great Lakes Radio Tele-

§raph Company; E. W. Novy, Chief Operator of Station WRN

g e National Radie Institute, oldest and largest Radio home-study school
?:ll:}?:d\\gl:ll:l !(;fl‘x]\y I:)Yf!ers you the same opportunity thes'e men had, under a bontti gl"tlt
puarantecs you full satisfaction or money refunded. It's your big chance to ge (v}
Radio—mail coupon for FREE Book and proof.

been looking

i i lip coupon now—find out i
uﬂde!i) Strltor:iltilsm%i;pe::::lqggﬁgd (o:f;ngcwlgle you still have J. E. S.MITH Dept. AB-9 WASHINGTON, D. C.
?imea too take advantage of it. Our training is intensely President

My Radio Training Is the Famous ‘“Course |

Spare time earnings are easy in Radio when you know it the way we §

our big Free Employment Department helps you get one. Free book “‘Rich Rewards in §

reports making $400 in a short time while taking his course—working at Radlg in his

And when your training is com})leted you’re ready to step into a real big §

Y ; Edward B
tanke, Chief Operator of Station WGR; and hundreds of other N. R. I. 8
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MEN/! Here's

the ‘dope’you’ve
for-

How To GET INTO THE
RADIO BUSINESS”’

If you're earning a penny less than $50 a week,
clip coupon now for FREE BOOK! New Book,
profusely illustrated, tells all about the Radio
profession, thousands of openings—in work that
is almost romance! YOU can learn quickly and
easily at home, through our tested, improved
methods, to take advantage of these great op-
portunities! Why go along at $25 or $35 or $45 a
week, when you can pleasantly and in a short time
learn to be a Radio Expert, capable of holding the
big jobs, paying $50 to $250 a week?

Clip Coupon for Free Book

Don’t envy the other fellow who’s pulling down the
big cash! Our proven home-study training methods

make .it possible for you, too, to get ready for a
better job, to earn enough money so you can enjoy all the
good things of life. Most amazing book ever written on
Radio tells how—thousands of interesting facts about this
great field, and how we can prepare you, quickly and easily
in your spare time -at home, to step into a big-pay Radio
job. You can do what thousands of others have done
through our training. GET THIS NEW FREE BOOK.
SEND COUPON TODAY.

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Radio //
Nepds
Trained /7
%Men 9 National
Radio Institute
‘ e . -
M b e

Dear Mr. Smith:
Without obligating me in any
way, send me your big FREE
BOOK, “Rich Rewards in Radio.”
and all information ahout your prac-

tical, home-study, Radio Course.
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Metrodyne Super-Six

Another triumph in radio. Here’s the new 1927 model Metro~
dyne 6 tube long distance tuned radio frequency receiving set. Ap-
proved by leading radio engineers of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet.
Lasy to operate. Dials easily logged. Tune in vour favorite station

Wonderful offer direct from the factory! The world’s greatest radio.

A perfect working, single dial control, 7 tube receiver. And just to prove our claims, we will
ship it to your home for 30 days® §ree trial. Test it under all conditions. Test it for distance, vol-
ume and tonal quality — and if you are not convinced that it is the best single dial set you ever
heard, return it to the factory. We don’t want your money unless you are completely satisfied.

0 1
BIG PROFITS =
TO AGENTS AND DEALERS

Our Agents and Dealers make big money
selling Metrodyne Sets. You can work all
or part time. Demonstrate the superiority
of Metrodynes right in your home. Metro-
dyne Radios have no competition. Lowest
wholesale prices. Demonstrating set on 30
days’ free trial. Greatest money-making
opportunity. Send coupon below—or a let-
ter— for our agent’s proposition.

O 1 T 0

S OO

30
Days’ FREE Trial

instantly on same dial readings every time. No guessing.

Mr. Howard, of Chicago, said: ‘“While five Chicago broadcasting stations
vere cn the air T tnned in seventeen ount-of-town stations, including New
York and San Francisco, on my loud speaker horn, very loud and clear, as

though they were all in Chicago.”’

We are one of the pioneers of radio. The success of Metro-
dyne sets is due to our liberal 30 days’ free trial offer,
which gives you the opportunity of t;ying before buying.

71 Tube Se

ingle Dial Radio

Radio News for January, 1927

Retail Price
S

Completely Assembled

Big Discounts
to Agents and DealersJ

Metrodyne Super-Seven Radio

A single dial control, 7 tube, tuned
radio frequency set. Approved by
America’s leading radio engineers. Designed
and built by radio experts. Only the highest
quality low loss parts are used. Magnificent,
two-tone walnut cabinet. Artistically gilded
genuine Bakelite panel, nickeled piano
hinge and cover support. All exposed metal
parts are beautifully finished in 24-k gold.

MAIL THIS
COUPON
or send a postal or letter.Get our

proposition before buying a radio.
Deal direct with manufacturer —
Save Money.

METRO ELECTRIC COMPANY

2161-71 N. California Ave. + Dept. 101

» Chicago, Illinois

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric-
ally lighted so that you can log stations in the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speaker! The Met-
rodyne Super-Seven is a beautiful and efficient
receiver, and we are so sure that you will be
delighted with it, that we make this liberal
30 days’® free trial offer. You to be the judge.

Mail COUPON Below!

Let us send you proof of
Metrodyne quality

F. L. Warnock, Greentown, Ind., writes: *“I received the Met-
rodyne in good shape and am more than pleased with it. Got
stations 2,000 miles away.”’

C. J. Walker, Mariposa, Callf., writes: “Received my Metro-
dyne. Single Dial set O.'K. I helieve that these one-dial sets
are going to Le excellent sellers. I had no trouble 'in tuning
in stations enough to satisfy anyone, 8o you will please send
me another set.”

Roy Bloch, San Franclsco, Callf., writes: ‘“Very often we
travel from New York to the Hawaiian Islands quickly —
from statien to station — by means of the little tuning-knob
which operates the electrically-ligchted dial. The Metrodyne
Single Dial Set is much easier to operate than any radio set
I've,ever scen.”’

‘We will send you hundreds of similar letters from own-
ers who acclaim the Metrodyne as the greatest radio

set in the world. A postal, letter or the coupon brings

complete information, testimonials, wholesale prices,
and our liberal 30 days® free trial offer. -

METRO ELECTRIC COMPANY
2161-71 N. California Ave., Dept. 10F
(_:hlcago. Illinois

Gentlemen: .

Send me full particulars about Metrodyne 6 tube
and 7 tube sets and your 30 days' free trial offer

Name

Address

1f you are interested in AGENT’S prop-D
osition, place an “X” in the square ™
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NO OTHER. BATTERY IS LIKE IT

pY 18 MONTHS Of PUBLy
Us

A4

The Layerbile
patented con-
struction re-
vealed. Each
layer is an elec-
trical cell, mak-
ing outomatic
contact with its
neighbors, and
filling all avail-
able space inside
the battery case.

Eveready Layerbilt

“B” Battery No.

486, the Heavy-

Duty battery that should be
specified for all loud-speaker
sets. 45 wvolts,

Practical tests have shown this to be
the most economical of ‘B”Batteries

IN pAILY use in the home, Eveready
Layerbilt “B” Battery No. 486 has
fulfilled the promises made for it in
laboratory tests. After more than a
year’s study of the performance of this
battery in the hands of the public, we
believe confidently that it is the most
satisfactory and most economical “B”
battery ever developed. All loud-
speaker sets require Heavy-Duty bat-
teries—and this has proved itself abso-
lutely the best of them all.

If you are now using the smaller,
Light-Duty batteries, the Eveready
Layerbilts will give you twice the ser-
vice though they do not cost anything
like twice as much. If you are already
using Heavy-Duties, the Layerbilt, the
longest lasting Heavy-Duty ever built,
will run your set at least 25% longer,
and again you will save money.
Unless "Eveready Layerbilts now are

connected to your set, you spend more
on “B” batteries than you should, and
you can have no idea how good a “B”

battery can be. The Layerbilt holds a_

surprise in store for you.

Eveready Layerbilt’s unequaled ser-
vice is due to its unique construction.
All other dry cell “B” batteries are
made of cylindrical cells, with many
soldered connections, and a great deal
of space is wasted between the cells.
The Layerbilt is built up of layers of
flat current-producing elements, that
make connection with each other auto-
matically, and that fill all available
space inside the battery case. Itisevery
inch a battery. In it you get more active
materials than in any other battery and
the Layerbilt construction makes those
materials much more efficient current
producers.

Those are the convincing reasons why

the Eveready Layerbilt has proved itself
the longest lasting, most economical and
reliable “B” battery ever built.

Just remember this about “B” bat-
teries— Heavy-Duty batteries are more
economical than the smaller Light-
Duty batteries on all loud-speaker sets,
and the patented exclusive Eveready
Layerbilt No. 486 is the most economi-
cal of all.

Manufactured and guaranteed by

NATIONAL CARBON CO., Inc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night is Eveready Hour Night—9 P. M.,
Eastern Standard Time, through the following stations:

WEAF-New York wraM—Cleveland
WJAR~Providence wwJ-Detroit
WEEI-Boston woN—Chicago
wWTAG-Worcester woc—Davenport
Wrr-Philadelphia wcco{ Mt'nne:folix
WGR~-Buffalo St, Pa
WCAE-Psttsburgh xSD-S¢. Louis
wsAT-Cincinnati wrc-Washkington

!
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All Disappointments In Radio Do
Not Come Out of the Loud Speaker

AIN is beyond the control of anyone—sometimes it is a disappointment,

but it never can be prevented.

There are many other disappointments in radio which can be prevented—

do you know what they are?

In any mechanical device, radio or other-
wise, no matter how perfect its construction,
no matter what factory make, troubles will
come up.

No matter what you do, no matter how
‘careful your selection, this condition is bound
to come up.

For any radio manufacturer or salesman to
claim that service will never be necessary—
may make more sales but not more satisfied
customers. Someday the sellers of radio will
realize this—someday disappointed customers
will make them realize it.

It’s little things which generally cause the
most provoking radio troubles—things which
an experienced service man could fix in a few
seconds. But it is these little troubles and the
lack of a service man who knows which cause
many a disappointment in radio. Many an
otherwise good radio is condemned, all be-
cause the man who should deliver service has
not been trained to do so.

The pleasure or the disappointment which
you will derive from your radio will depend
largely on the quality of service you can
secure when you need it.

When you buy a radio you buy radio service
whether you think so or not. Time will prove

this to you just zs it has to many other radio
users. Whether the service you receive is that
of the handy man who can fix anything or the
trained factory mechanic depends on your
investigation of service.

The value of trained service on automobiles
is well known—that day is coming rapidly
in radio.

For five years this company has been build-
ing and training a service organization who
can and will deliver the kind of service which
you need. Today there are 4364 men in this
organization—many more are studying —
many new ones are coming in. These men
receive a complete factory training on Ozarka
Radio Instruments.

You'll never buy an Ozarka without know-
ing that a factory trained service man is at
your call any time you may need him. You
may never need him, but if you ever do; he'll
be there. Can you afford to gamble on ques-
tionable radio service?

Ozarka instruments are only sold by de-
monstration in the home. You must do your
own tuning—test one by your own operation,
try it against all others. It will do its own
talking if you give it a chance. Then talk to
the Ozarka man about Ozarka Service—you'll
find that it will pay.

INC O
120W Austin Avenue A

CHICAGO, ILL.
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—
YAADE MARK
REGISTERED

50 F. O. B. Chicago. Ozarka Senior
$ 1 3 2 = 5Tube Model cgomple:::vithl.zlud
Speaker and all accessories.

Also built in a 7 Tube Model

$100 F. O. B. Chicago. Ozarka Junior 5
Tube Model complete with built-in
speaker and all accessories.

)

$2 15 F. O. B. Chicago. Ozarka Console
5 Tube Model, solid walnut cabinet,
complete with all accessories.
Also built in a 7 Tube Model

We have a few Openings
for the Right Men

HILE there are today 4364 Ozarka

representatives, some territory isstill

open. We want men who believe in
the future of radio—men who are tired of
working for some one else—men who would
like to add to their present income by de-
voting their evenings to Ozarka.

At the start you can keep your present position.
Later on, after you have proven what you can do.
then you will give us all your time because it will
pay far more than your present position.

The man we want may not have much money
but he is not broke. He has lived in his community
for some time—he has a reputation that his word is
good. He may not have made any startling success
but he has never “‘put over something’” just to
make money. He may know nothing about radio or
salesmanship but he will be successful if he is willing
to study what we are willing to teach him, with-
out cost.

The _field in radio is wide open for the trained
man. The success of the 4364 Ozarka representatives
rroves what men can do. If you are interested. ask

or a copy of the Ozarka Plan, a 100 page book
which tell{ a true story of how big money and a
permanent business can be built in radio. It is
story of life; of why some men fail while others
succeed. This book has shown many men how to
start making extra money immediately and within
a very short time establish a business of their own.



www.americanradiohistory.com

o= ]
A
e e

GERNSBACK,
Editor and Publ_isher

EDITORIAL AND GENERAL OFFICES, 53 PARK PLACE, NEW YORK

JANUARY, 1927

No. 7

RADIO PROGRESSES

By HUGO GERNSBACK

S I have pointed out before, when the telephone art was still

young it was almost impossible to lift up a telephone receiver

and enjoy a conversation. There was usually a background

of many other voices, particularly if you were talking over

any great distance. Pandemonium seemed to reign on the wires in

those days. However, it required no law to rectify this situation,

and in a few years the telephone engineers had solved the problem

satisfactorily. Today it is a most unusual thing to hear cross-talk

on telephone lines. As a matter of fact, we are now using the

telephone lines to telegraph several messages simultaneously along

with our conversation, but no interference is caused thereby. We

are also using the same telephone lines for multiplex telephony, and

for the so-called “phantom” circuits, whereby a number of telephone

conversations are carried on simultaneously over the same wire—
but there is no interference, no cross talk.

Radio is at the stage where the telephone was forty years ago.
We are having some interference right now, particularly in our
large centers, where there are a great many stations. Every big
city seems to have this trouble; but what few people realize is
that, when they are located only a few miles from a station, the
effects experienced are totally different from
those obtained when they are removed some ten

ing the next decaae, not many instrumentalities will be invented to
niake the sets tune sharper than they do now—so that the only remedy
would seem to lie in the broadcasting itself.

Already some progress has been made in this direction. Radio
physicists have succeeded in chopping off one side of the “‘modula-
tion envelope,” a feat which makes possible, immediately, the ac-
commodation of twice as many broadcast stations as we have now.
To clucidate this statement for the non-technical reader, let me make
this analogy: the radio wave that a broadcast station sends out may
be compared to a river. This is the “carricr wave.” Actually its
frequency is high above audibility—that .is, we cannot hear it, but
when no one is speaking or singing into the microphone you can
often detect the carrier wave’s presence; it sounds like steam escap-
ing slowly through a small vent.

Let us now, in our analogy, place a ship on our river. Usually a
ship is narrower than the river itself, but we can imagine a ship on
which the upper deck is actually wider than the river. In other
words, it would overhang both banks of the river, let us say, ten
feet on each side. This is the condition- we have in radio broad-
casting, where the ship, in our simile, is the voice or sound carried
along by the carrier wave. Like our supposed
ship, the broadcast carrier-wave has a certain

or twenty miles from the same station. Ia i m

“width.” If the music or sound broadcast trom

Editor recalls

some of our large cities it seems impossible to
separate the stations at all, and there seems to be
a background of one station continuously overlap-
ping its neighbors. Talke the same receiver ten
miles away and you will find that you can separate
the “interfering” stations nicely. The reason
is that, so long as you are in the magnetic field
of a local station, you will have this condition

the chaotic conditions existing on the
wire telephone forty years ago—
wherein he rccommends loop sets
for congested districts—wherein the
prediction is made that the nexrt
great development in radio will be
in the technique of broadcasting it-
self—and wherein it 1s predicted that
in the future thousands of broad-
cast stations will be able to operate
simultaneously without causing 1n-

the station were the exact “width” of the wave
itself, we would have a condition similar to
that of a river on which floats a ship of the
exact width of the river.

Unfortunately, for technical reasons, we have
never been able to accomplish this in radio; and
we have an overhang for the “modulated,” or
sound-bearing part of the wave, of five Lkilo-
This

of interference, particularly if you have an

outdoor acrial. terfevence . . .

cycles on each side of the carrier wave.
makes a ten-kilocycle band for each broadcast

station. It is conceivable that, in time to come,

If you use a loop antenna, with a fairly good
set, this condition—that is, interference—is done
away with almost completely. Even within a few blocks of a sta-
tion it is possible, with a loop set, to tune out a powerful nearby
station and bring in a weak, distant station. I myself performed the
curious feat, the other day, of tuning out WRNY on a set located
right in the transmitting room of that station, and brought in an-
other local station only twenty kilocycles removed, in the frequency
band, from WRNY ; this seems incredible, but is a fact. The re-
ceiver in question, of course, was a loop set that tuned sharply. It
was possible to tune out WRNY’s transmitter entirely and bring in
the other local station without much trouble.

This suggests several things: first of all, it would seem that, un-
less great advances are made in radio broadcasting itself, the future
recciver for congested districts will have to be a loop set. The loop
recciver has the advantage that it is directional and that you can tune
in or out wanted or unwanted stations, merely by turning the loop.
The heterodyning and interfering station can usually be tuned out
nicely.

This is not the case with the aerial-operated set, which is non-
directional. In such a case the only recourse is a wave trap; but
even this is of no avail if you are located within half a mile of the
broadcast station unless, of course, the aerial is- a very short one.
The longer the aerial, the more the interference, and the harder it
becomes to tune out an unwanted station. The sharpest-tuning sets
are the ones which employ regeneration. If, on the other hand, you
make the set over-sharp, you lose more than you gain. It is possible
to have a set extremely sharp; but, in that case, you begin to chop
off the “sidebands” of the broadcast statioh you wish to hear. The
result is that the quality begins to suffer and the sounds received will
be muffled and not clear.

It would seem that we have about reached the limit of sharp

tuning, by means already known; and it also would seem that, dur-

it will be possible to have a carrier wave with
a modulation band only one or two kilocycles wide, or even less.
When we do arrive at that stage in broadcasting, there will be very
little interference between stations, and we will be able to accommo-
date, without undue interference, many more stations than at pres-
ent.

Today, such a condition seems impossible of attainment, techni-
cally; but greater and seemingly more impossible problems have
been solved by our engineers, and I do not doubt, personally, that
we shall, sooner or later, accomplish this feat.

The trouble is that we know practically nothing of the radio
waves which we impel into space today. We do not even know how
the waves are propagated, whether the greater part of them goes
through our atmosphere, or whether the greater part goes through
the earth. It is not known what happens to the waves after they
leave the radio broadcast station and before they strike the receiver
aerial. 'We know that something happens; but our ideas as to just
what does occur are mostly vague, and one guess seems to be as good
as another.

In the meanwhile, we know we are progressing slowly, but surely;
and the time will come, within the next ten years, when interference
between radio broadcast stations will be an inconvenience of the past
to marvel at, and read of only in antiquated and obsolete textbooks.

Right now one of the most interesting possibilities seems to be
underground broadcasting. Dr. J. Harrts Rogers, of underground
radio fame, has done a great deal along these lines; and it is our
belief that much more efficiency can be had by burying the broad-
cast antenna underground. During the next few months, the Rabpro
NEews station, WRNY, will test this theory, whether underground
broadcasting is feasible, from its new transmitter at Coytesville,
N. J., where preparations are now being made to make underground
broadcasting possible.

Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from station WRNY on various radio and scientific subjects.
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The *“Singing Crystal”

R T T T e T G M P T T T T TS

T HE Singing Crystal, which
RADIO NEWS exclusively pre-
sents to its readers in this issue, is an
important discovery which may as-
sume unthought-of proportions in the
future. While at the present time it is
just a laboratory experiment, most
great inventions have been in that
stage at one time. In the Singing
Crystal, Dr. Seidl has produced an in- :
strumentality which may have far-:
- reaching results in future loud speak-
: ers and sound producers. :
The crystal has been known in radio
for a long time; but it has never before
been used to reproduce loud sounds at
will.
In radio’s first magazine, “MODERN
ELECTRICS,” there was described,
- many years ago, an instrument where-
: by an ordinary safety-razor blade was
- pressed against a piece of silicon. The
- inventor claimed that faint sounds
- could be heard from the razor blade, :
when used as a detector.
Dr. Seidl’s discovery, however, far
- eclipses this, and it is believed that in
time this discovery will prove of prac-
- tical value in the radio art.
—EDITOR,.

TS, e T L e

arnee

i

S

NE of the most arresting radio dis-
coveries of recent years has just
been made by an Austrian experi-
menter; that red zinc ore, the fa-
miliar “zincite” crystal of carly wireless ex-
perimenters, is capable of converting elec-
trical oscillations into sound waves and
sound waves into electrical oscillations.
Small picces of the mineral have actually
been made to operate as both telephone re-
ceivers and transmitting microphones, ac-
cording to a statement from the University
of Vienna, where the experiments were per-
formed. The information that the discov-
erer is a young married woman makes the
achievement especially interesting.

Late one evening, in the physics labora-
tory of the university, one of the assistants
was trying to obtain electrical oscillations
from a piece of crystal; using the funda-

The Familiar Zincite Detector As a Speaker and a Microphone

By Or. J. PIESCH, VIENNA

INSULATING
MATERIAL TERMINAL

STEEL SPRING 1

LI

CRYSTAL CONNECTION

TENSION ADJUSTING SCREW
(ALSO POINT CONNECTING TERMINAL)

FIG 5

mental circuit evolved
by Lossev, the Rus-
sian scientist who
first disclosed the os-
cillating  properties
of certain minerals,
and supplementing it
with a telephone re-
ceiver. (The basic
hook-up of Lossev is
shown in Fig. 1A;
the more complete
hook-up of the Vien-
nesc experimenter in
Fig. 1B).

For some tirhe the

EAR CAP

CRYSTAL
cup

SET SCREW
CRYSTAL
STEEL POINT

SET SCREW

Hgbm’;(} patient woman pains-
) takingly adjusted the
SOUND BOX potential across the

crystal and sought to
find a sensitive spot

In Fig. 5 is shown the crystal
telephone of Dr. Seidl. In-
stead of a diaphragm, to
which  we are accustomed,
there is merely a crystal such
as used in a detector unit,
The various parts of the re-
ceiver are indicated.

A BN Y

In the illustration on the
right is shown the arrange-
ment of the apparatus Dr.
Seidl used for testing her
singing crystal in a vacuum.
The crystal is enclosed in the
glass container, A, which can
be evacuated.

Dr. Seidl is shown below, in
her laboratory, adjusting the
voltage on her ‘singing
crystal’’, which is seen at A.
The zinc crystal, Dr. Seidl
has discovered, under proper
conditions can be used as a
microphone or receiver,

www americanradiohistorvy com

on the crystal itself. Those radio fans who
have tried the last-mentioned pastime will
know just how the good lady felt. Time
after time she almost, but not quite, succeed-
ed in her efforts. - Finally she found a good
point and an applied voltage that seemed cor-
rect, and then turned to make some final
adjustment on an oscillograph, with which
she wished to study the oscillations produced
by the crystal. No sooner did she touch
the controls of the instrument than the crys-
tal stopped oscillating, and all her careful
work had to be repeated.

At last, after many trials, she lost all pa-
tience. She viciously pushed the contact pin
hard against the crystal, and with a sweep
of her hand pushed the potentiometer slider
(P, Fig. 1B) to the high-voltage side. To
her surprise the crystal responded to this
treatment with a clear, singing tone. “What
was this?” she asked herself. Surely it was
against all principles to mishandle a crystal
in this fashion and yet have it answer with
a strength of tone never before heard.

She thought for a moment, and then con-
cluded that the arc of the oscillograph was
responsible for the singing sound. However,
when she turned the arc off, the singing

continued. She then disconnected the phones
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(T, Fig. 1B) from the circuit, but the tone
was as clear as ever. Nothing but the crys-
tal remained in the circuit to produce that
tone.

Although it was a monotone that the crys-
tal gave out, it was sweeter than the music
of a symphony to her ears. Surely, here
was something new. She rushed from the
room to seek through the deserted and
gloomy building someone who could hear the
singing crystal and witness her discovery.
She found a student walking slowly down
a flight of stairs, hailed him excitedly, and
led him into the laboratory, where she
proudly exhibited her bit of musical ore.
The student heartily congratulated Dr. Seidl
—for that is the discoverer's name.

THE MICROPHONE EFFECT

ful night, she conducted several other tests

Before leaving the laboratory that event—
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on the singing crystal. She found that it
could also be made to act as a microphone;
for when she spoke in close proximity to its
surface, it converted the sound waves into
electrical impulses. She built up the ar-
rangement pictured schematically in Fig. 2,
and discovered that if she shouted loudly
at the crystal, her voice could be heard in
the telephone receivers connected to the out-
put transformer. This effect has no prac-
tical value at the present stage of develop-
ments, but it is important from the scientific
standpoint.

The next day saw the start of a series of
further experiments under Dr. Seidl’s direc-
tion in the university laboratory. First, the
influence of the applied voltage and current
were carefully studied. Then contact tips
of different kinds of metals were tried, steel
tips proving superior to others of silver,
tungsten and copper. The crystal employed
in all this work was red zinc ore.

Using the same circuit from the start
(Fig. 1B), Dr. Seidl strived to maintain
the oscillations over as long a period as pos-
sible and in one test succeeded in keeping the
crystal oscillating continuously for ten hours.
The circuit itself is very simple, its compon-
ents being two batteries, A and B, as sources
of current; a potentiometer, P; a choke
coil; the crystal; a voltmeter, V, which
is optional; a condenser, C and an induc-
tance, L; and a pair of telephone receivers,
‘T. This hook-up is similar to the original
one of Lossev, with the receivers added
merely as sound detectors. The voltage
across the crystal is regulated by the poten-
tiometer, the energy derived from the battery
being employed to generate oscillations in the
circuit formed by the crystal, the coil and
the condenser.

VARYING TONES OBTAINED

The procedure followed by Dr. Seidl in
obtaining oscillations is as follows: the con-

Any radio receiver may be connected to the crystal arrangement, in place of the microphone and
amplifier shown, thereby utilizing the reproducing qualities of the crystal.

tact point is moved over the surface of the
crystal until faint scratching sounds are
heard in the telephones. The mechanical
pressure of the contact point on the mineral
is then increased, and the voltage varied at
the same time by means of the potentiometer.
After thé mechanical pressure and electrical
voltage reach certain values, the crystal
starts oscillating.

Every radio experimenter knows that the
values of the inductance and capacity in a
circuit determine the frequency at which it

Fig. 1A shows Lossev’s original oscillating
crystal circuit; and 1B is the diagram of the
‘“singing crystal.”

oscillates. In the case of Dr. Seidl's crystal
scheme, however, other factors enter into the
general equation. The applied voltage
affects the frequency markedly, a complete
movement of the potentiometer slider from
Jone end of the coil to the other producing
a variation of more than one octave. Dif-
ferent points on the crystal itself give dif-
ferent tones, even though the applied volt-
age and the values of L and C are held
constant.

ANALYZING THE RESULTS

The question now naturally arises, “What
is the cause of the oscillating-crystal phe-
nomena?” It is a well-known physical fact
that sounds in the air are caused by periodic
rarefactions and condensations of the me-
dium, the waves so produced traveling at the
rate of approximately 1,100 feet per second
at normal temperatures. There is a piece of
apparatus, the Poulsen “singing arc,” which
generates both sound and electrical waves at
the same time. Dr. Seidl examined Her sing-
ing crystal under a microscope to see if there
were any minute flashes between the contact
point and the surface of the crystal, thinking
that such sparking might cause the crystal to
act as a miniature Poulsen arc; but she
could find no trace of light there.

The woman physicist decided to find out
if the surrounding medium had any effect on
the oscillating crystal. To study this effect

(Continued on page 903) .

|

Dr. Seidl is pictured listening to a radio broadcast concert, (receiving set not shown) using one of
her crystal telephones.
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millions of radio fans. Accurate
time signals from the Naval Obser-
vatory, in Washington, are available daily to
approximately 22,000,000 broadcast listeners,
these signals being dispersed throughout the
United States by a considerable number of
broadcasting stations. In this instance, how-
ever, radio 1s but a medium for disseminat-
ing the observations of [Father Time.
Strangely in contrast with this common
achievement is the novel development at the
Bureau of Standards, where R. E. Gould,
chief of the time section, by an ingenious
arrangement of radio apparatus and a photo-
electric cell obtains accurate time signals
from a swinging pendulum, without the ne-
cessity of a mechanical contact. A beam of
light falling upon the photo-electric cell is
interrupted by a pendulum; the resultant ac-
tion i1s to yield a time signal. é
There are, of course, several other instru-
ments and accessories necessary to the per-
formance of this feat of coaxing a time sig-
nal from a pendulum—in fact, there is a be-
wildering spectacle of mechanism huddled to-
gether on a table in the time section of the
Burcau of Standards. This multiplicity of
mmstruments, however, does not detract from
the marvels of the achievement—in fact, our
wonderment 1s increased on realizing that the
harmonious workings of so many little things
contribute to the ultimate objective. Sig-
nals, when thus produced, are accurate to ap-
proximately 1 part in 1,000 when using a
relay, or 1 part in 5000 when recording the
signals on an oscillograph, direct from the
electron tubes.

MECHANISM OF THE SIGNAL
APPARATUS

ADIO as a vehicle for the broadcast-
ing of time signals is a reality to

The source of illumination is a 6-volt con-
centrated-filament lamp, of about 100 candle-
power, which is connected by means of a
transformer to the ordinary 110-volt A.C.
lighting circuit. This lamp 1s mounted in its
own little house and provided with a lens,
thus focusing the light upon the slot in the
black surface of the case containing the clock.

Broadcasting Time Signals

A Description of Automatic Aprparatus for Exact Transmission

By S. R. WINTERS

Radio News for January, 1927
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By the use of a photo-electric_cell, a pendulum and a beam of light it is now possible 'to broadcast
time signals correct to 0.1 of 1 per cent.

Moreover, the light from this lamp, the slit
in the clock case, thé end of the clock pendu-
lum (at rest), and the window of the photo-
electric cell must be in the same straight line.

The clock, a 30-day movement, is equipped
with a half-second pendulum. At the end of
the latter is placed a hard rubber tube, about
3 inches long and 34-inch in diameter, which
is sufficiently light to permit the variation
from the half second, due to its weight, to
be compensated by an adjustment of the pen-
dulum bob. The back glass of the clock case

Ewing.

R. E. Gould, chief of the Time Section of the Bureau of Standards, is adjustir}s his gparatus,
© Harris

which receives the time signal from the swinging pendulum,

www americanradiohistorvy com

has been painted with lampblack, with the
exception of a tiny slit, about the width of
the rubber tube on the end of the pendulum.
As the latter swings to and fro this rubber
tube cuts off the light passing through this
slit. By a careful leveling of the clock, the
successive passages of this pendulum are
effected at equal intervals.

The light, after penetrating through the
slit in the clock case, falls upon the photo-
electric cell which is encased in a brass cyl-
inder with a small window, and whose inner
wall has been coated electrically with potas-
sium hydride, except for a small section
about 134 inches in diameter on one side.
The miniature window of the cylinder must
be directly opposite the clear spot in the
photo-electric cell.

If the light from the lamp is focused on
the pendulum, or to a point of close approxi-
mation, the latter, in swinging past the slit,
will cut off all of the light from the lamp.
The light, falling on the coated or minus side
of the photo-electric cell, causes the resist-
ance of the cell to become extremely small.
However, as the light is cut off by the pendu-
lum, the electric resistance of the photo-elec-
tric cell is increased with surprising sudden-
ness and the current cannot then pass through
the cell.

A small platinum electrode, serving as the
positive element, is placed in the center of
the photo-electric cell. It is the ionic action
between the positive and negative elements
that causes the cell to act. A 50,000-ohm
grid leak has been inserted in the circuit of
the negative side of the cell, and the glass
surface of the photo-electric cell has been
grounded to avoid possible leakage.

The action of the photo-electric cell is
amplified by means of two 205-D type radio
tubes, these actuating the relay from which

(Continued on page 850)
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Fig. 2.

senses, by which his limited knowl-

edge of the external world has been
gleaned—those of sight, sound, touch, smell
and taste. Obviously, through these five nar-
row channels little could be learned of the
external world and if the sense organs were
erratic in translating external impressions to
the brain, man’s concept of the world would
be distorted. Not until' the last century,
through scientific thinking and investigation,

URING the process of evolution man
has acquired a few highly-developed

has he acquired a broader and more accurate -

knowledge of nature’s secrets. Even now,
man’s knowledge is still in the embryo stage.
What little is known merely opens the doors
to infinite fields of unexplored territory.
For untold thousands of years man has
lived on this earth in the midst of powerful

By using a portable apparatus (as diagramed in Fig.

on the screen.

Visible Radio Waves

Checking the Velocity of Electromagnetic Waves

By CLYDE J. FITCH

radio waves, from nature's own source, light-
ning. He had no sense organ to tell him that
such waves are present. Only in recent years,
through scientific research, has he detected the
presence of such waves, learned how to gen-
erate them at wi]‘l, and make use of them for
carrying signals, speech and music—broad-
casting, in other words. And still he has no
sense organ to detect these waves. He can-
not hear them; he cannot see them. He uses
them merely as carriers of impulses to be
converted into mechanical vibrations which
affect his sense organs. FEventually he may
use them to carry visible impressions. Then
he will be able to “see” at a distance, as well
as hear; radio vision will be perfected.
While a radio receiver makes it apparent-
ly possible to hear radio waves, the apparatus
illustrated herewith makes it apparently pos-

1), in an airplane the speed of its flight could be measured by means of the flashes

791

sible to see them. A broader knowledge of
the nature of radio waves can thereby be
obtained. With the apparatus mounted on a
moving object, such as an airplane, which is
moving directly toward or away from the
transmitter, a screen on the apparatus be-
comes luminous every time a distance of one
wavelength i1s traversed. Knowing the wave-
length, the plane can therefore determine its
speed. While the apparatus may be of prac-
tical value in navigation, it is of even more
importance for scientific investigations. The
exact velocity of radio waves can be meas-
ured. Einstein's theory can be checked;
the Michelson-Morley experiment can be re-
peated with radio instead of light waves.
Other interesting experiments will suggest
themselves to the reader.
(Contined on page 846)
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The receiver at the right has an cscillator differing from the transmitter’s frequency. The lamp flashes every time these currents are in phase. The

‘waves are explained in the accompanying text.
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ROADCASTING of complete

wecather maps by radio to ships at

sea, a recent accomphlishment, marks

a definite step in the realization of
radio vision—in that these United States
Weather Bureau maps, showing the isobars
and the high and low barometric pressures
constitute a sort of photograph, whereby the
navigator can visualize instantaneously the
weather conditions, when hundreds and even
thwusands of miles at sea.

The Weather Burcau of the United States
Department of Agriculture in cooperation
with the Burcau of Iinginecering of the
United States Navy Department sponsored
this mnovation. The actual transmission of
the weather maps was effected through
NAA, the naval radio station at Arlington,
Virginia. The powerful 40-kilowatt trans-
mitting set was employed, and a wave-
length of approximately 8,330 mcters was
used.

The process and instruments developed by
C. Francis Jenkins for the transmission and
rcception of photographs and moving ob-
jects by radio, with certain modifications,
were employed in flashing weather maps by
radio to ships at sea. In previous experi-
ments—for example, in sending and receiv-
ing a cartoon by radio—Mr. Jenkins sent and
received on  flat surfaces. However, in
broadcasting these weather maps both the
transmitting and receiving were done on
cvlindrical surfaces.

A photographic film of a wecather map,
cither a positive or a negative, was used.
This photographic hlm was wrapped around
the glass cylinder of the picture-sending
mechanism, Inside of this glass cylinder is
a source of light, which shines through the
photographic print of the map as it rotates.
The light inside of the glass cylinder shines
against or is focused on a photo-electric cell
and this light is interrupted by the lines of
the weather map as they pass between the
light source and the photo-electric cell.

Radio News for January, 1927

The Broadcasting of Weather

New Method of Supplying Mariners with Weather
By S. R. WINTERS
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Students at the University_ of Chicago worked with the Bureau of Standards; they are here shown
receiving the weather maps broadcast from Arlington.

That is, light impulses are changed into
¢lectrical impulses.

The light values, as they fall on the pho-
to-electric _ cell, are changed into electric
values. - The current output of the photo-
electric cell is amplified and employed to
control the output of the broadcasting sta-
tion. In this instance, it was used in con-
trolling the 40-kilowatt transmitter at Ar-
lington and the weather map, in the guise
of electrical values, was then subjected to
“key modulation,” ‘the map being transmitted
in the form of dots, dashes, and spaces,
common to the International Morse tele-
graph code.

E. B. Calvert, chief of the forecast division of the United States Weather Bureau, can now sce
how his own weather maps look after they have traveled through the air. This photograph shows
Mr. Calvert with the Jenkins radio-weather-map receiving set, which has just been installed in the

Weather Bureau.

O Harris & Ewing.

© P. & A. Photo.

In receiving the weather maps on board
ships, the method of procedure just out-
lined was reversed. A conventional radio
receiving set—say, for instance, a standard
long-wave receiver of the Navy—was tuned
to 8,330 meters for picking up the radio
signals. In preliminary experiments con-
ducted by Mr, Jenkins, he made use of a
radio receiver having a detector, one stage
of radio-frequency amplification, and two
stages of audio-frequency amplification.
The output of the radio receiving set was
employed to control a “blocked” electron
tube, and the output of the latter was used
to operate the stylus or “radio pen” of the
weather-map receiving cylinder. Wrapped
around this cylinder was a piece of white
paper, ordinary typewriter paper serving
the purpose. An automatic steel pen, self
fed from an ink well containing good
fountain pen ink, traced the isobars and the
low and high barometric pressures of the
weather map being sent from the distant
broadcasting station. In addition to the
equipment described, there are the necessary
electric motors for operating the mechanism
and means for synchronizing the movements
of these motors with the cylinders, around
which the map is wrapped.

A GERMAN METHOD

A recent announcement from Berlin,
Germany, indicated that the latter is broad-
casting weather charts by radio. The pro-
cess used in Germany in transmitting and
receiving weather maps by radio differs
from the Jenkins process. The German
principle is described as follows:

“At the transmitting station, located in
the Bavarian Weather Bureau, a chart of
the weather is drawn with ink resisting the
passage of an electric current on a thin
metal sheet. The sheet is then fastened to a
cylinder, which rotates in spiral form past
a metal pin. The ink lines interrupt the
flow of an electric current between the pin
and the metal sheet and the various impulses
are sent by wire to the broadcasting station
where they are transmitted into the ether.

(Continued on page 921)
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F you should hear some apparently

meaningless jumble of dots and dash-

es Over your radio, that bear no re-

semblance to the radio code, do not
worry because they cannot be decoded. They
indicate that a weather map is- being broad-
cast by radio. ,

The Navy Department is cooperating and
has permitted the Weather Bureau and the
Jenkins Laboratory to install their trans-
mitter in the powerful naval station NAA
at Arlington, Va. The transmission set
loaned by the Navy and used for the trans-
mission of the weather maps operates on
8,330 meters and is rated at 40 kilowatts.
The Navy is providing not only the trans-
mission facilities, but two warships for spec-
ial receptions. These ships are the U. S. S.
“Kittery” and “Trenton.”

Tests which have been conducted between
the Weather Bureau and  NAA are show-
ing highly pleasing results. An experimental
laboratory and receiving < equipment have
been installed in the Weather Bureau under
the direction of C. Francis Jenkins, the in-
ventor ; Dr. Charles F. Marvin, Chief of the
Weather Bureau, and E. B. Calvert, Chief
of Forecasters, and a well known advocate
of radio in the work of the Weather
Bureau. Dr. Marvin, as well as other of-
ficials of the Weather Bureau, who are en-
gaged in these experiments, see in the
transmission of weather maps by radio a
beginning of a new and important era in
meteorological navigation at sea. The Navy
Department, -realizing the great value to its
ships in being able to obtain correct pictures
of weather maps immediately after their
preparation by the Weather Bureau, is giv-
ing its closest cooperation, through Com-
mander Hooper, Chief of Naval Communi-
cations, and is watching the outcome of this
pioneer adventure into visual radio broad-
casting.

A complete weather map adapted to radio
transmission and embracing the areas with
which navigation is always concerned is
prepared daily by the Weather Bureau. The
map is then printed on an 8- by 10-inch sheet
of photographic film and this negative is
used for the actual transmission. The map
received is of the same size.

The Jenkins system by which pictures are
transmitted by radio is highly interesting.
The photographic negative of the weather
map is placed about a glass cylinder which
revolves at a steady rate while advancing
one-fiftieth of an inch with each revolution.
A very small beam of light, passing through
the cylinder from the inside, is prevented
from passing the film by its intense opaque
background. But whenever the clear white
lines of the map pass the beam, a bit of
light will continue on through and falls on a
sensitive photo-electric cell. The momentary
flicker of light decreases the resistance of
the thatHum °sulphide cell and a slight
surge of current passes through. This surge
is amplified by power amplifying tubes and
in turn operates the giant control relay of
the 40-kilowatt transmitter; it is very sim-
flar to ordinary key modulation. The wave
| is broadcast as an irregular series of dots
and dashes which is very confusing to ship
radio operators who try to decode them, not
knowing what they mean.

The wave is received and amplified by an

ordinary radio long-wave set and is-then
passed on to the reproducer. It is further

amplified by two UX-171 tubes in parallel.
The receiving instrument is similar to the

Maprs by Radio Accomplished

Information Proves Great Aid to Navigation

By B. FRANCIS DASHIELL

transmitter except that the operation is re-
versed, and the photo-electric cell is re-
placed by a pen or ink stylus. This pen is
placed in front of the cylinder upon which
1s wound the sheet of paper used for pro-
ducing the map. The radio impulses actu-
ate the pen in the same manner that they
operate the diaphragm of a telephone re-
ceiver, -

The speed of the cylinder and the forward
advance of the pen is held in synchronism
with the transmitter by a very ingenious
device. Proper synchronism was the critical
point of development and until the discovery
of how to control this, reproduction could
not be successfully obtained. The synchron-
izing mechanism will not permit the receiver
to run too fast or slow, but will automatic-
ally check the cvlinder at each revolution s
that it will start off in harmony with each
new revolution of the transmitting cylinder.
This is accomplished by a synchronizing
signal sent out at the beginning of a new
revolution by the transmitting station.

Ship radio stations equipped with the

Jenkins system may pick up the map trans-
mission. This will mean much to naviga-
tion officers toward the intelligent handling
of their vessels in all kinds of weather and
providing for coming changes in the weath-
er. The simplicity of the radio weather
maps and their clearness of reception are
such that they will prove of the utmost
value to all navigation.

For many ycars the Weather Bureau has
been broadcasting ecvery day a special
weathier bulletin, by means of which ship
captains have been preparing their own
weather maps at sca. The direct reproduc-
tion process provides for instant service and
the elimination of the old coded method.
The long familiar “USWDB” weather bulle-
tin, known to all operators since the early
days of radio, may soon be a thing of the
past. The Weather Bureau is now con-
vinced that the day is not far distant when
meteorological advices and information is
available to all ships at sea by this direct
reproduction method.

T ey, v o
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An unretouched reproduction of a weather map, just as
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UNIQUE SIX-TUBE RECEIVER

Tour stages of tuned-radio-frequency am-
plification are successfully controlled by a
single tuning knob in this six-tube receiver.
The four tuning condensers are assembled
together on one cast aluminum frame of
great rigidity, and are not supplemented by
any of the usual small “trimming”, or so-
called “vernier” condensers.

Compensation for the different tuning

Front view of the complete receiver, showing

panel layout. Knob K is the main tuning con-

trol, while V is for the antenna variometer
and R for the filament rheostat.

Illustrations courtesy Federal-Brandes, Inc,

effects of different antennae is provided by
an antenna tuner of unusual design. It is
not a coupler of the ordinary semi-aperiodic
primary type, but consists of a small vario-
meter, one winding of which is tapped in
three places. It is shunted by the first sec-
tion of the quadrup?e condenser, and is ad-
justed in the particular location in which
the set is used so that in combination with
the inductance of the aerial, it provides just

Bottom view of the receiver chassis, showing

disposition of the radio-frequency interstage

transformers RF, the antenna variometer Vi,

the condenser driving mechanism SM, and the
rheostat R.

cnough total effective inductance to equal the
individual inductance of the three fixed RF.
The four tuning inductances

transformers.

hat's New in R \

VARIOMETER
COILS

SWITCH
ARM

Detailed drawing of the antenna-variometer

unit, showing the arrangement of the switch-

lever and contact points, by means of which the

number of turns of wire in use on the vario-
meter stator is adjusted.

thus being made equal to each other, the
quadruple condenser tunes them in perfect
step throughout the wavelength range of the
receiver. Rough adjustment is furnished by
the three taps on the variometer winding.

The radio-frequency stages are of the re-
sistance-stabilized type, and do not betray
any signs of oscillation anywhere over the
tuning scale. The three interstage couplers
are simple solenoids, which are placed in
such angular relation that the magnetic feed-
back between them is at a minimum. A
rheostat connected to the first two R.F.
tube filaments acts as a volume control.

The set mechanically is very strong, the
panel and supporting chassis being made en-
tirely of brass and aluminum.

The front panel holds three knobs and a
decorative window through which may be
observed an indicating scale graduated in
wavelengths. In the accompanying view of
the front of the receiver, K is the single
main_tuning control, V the variometer knob,
and R the rheostat. A small lever beneath
the variometer knob adjusts the tapped vari-
ometer winding, while a similar lever be-

S

VARIOMET ER

" L

AN
2

i il

SWITCH%
b A-Ct A+LB-_18+67'7 V.

Complete circuit of the four-stage R.F. receiver,

four tuning condensers are adjusted simultaneou e dof
sistances, r, in the grid leads of the R.F. amplifier tubes, prevent oscillation.

B+ -C B+ C- B+
45v. 44v. 90¥ 9V. 135V,

showing the position of the antenna variometer. The
sly, as indicated by the dotted lines.

The fixed re-
The left-hand rheo-

stat, R, regulates the first two R.F. bulbs; the other is fixed, and_controls the other four tubes.
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neath the rheostat knob acts as a filament
on-off switch.

The audio amplifier is of the standard
transformer type, two stages of amplification
being employed.

Back view of the receiver: CU is the quadruple

condenser unit; S, the condenser indicating

scale; AF the audio amplifyin transformers;

BC the battery cable; and J the loud-speaker
jack,

ROSE-BOWL HORNLESS LOUD SPEAKER

In this novel loud speaker from England
is incorporated a bowl, covered by a screen
in which may be placed flowers, such as
roses, pansies, etc, which need support to
be kept properly. Beneath this bowl is a
hornless loud speaker, the terminals of
which may be seen on the side of the base.

This loud speaker comes in different
finishes, bronze, or oxidized silver, which
enhance its appearance. - Not only does it

The loud-speaker unit of this novel instrument
is located just beneath the bowl at the section
marked “I’.

Photo courtesy British Electrical Sales
Organization.

serve as am excellent table decoratian, but
the quality of reproduction is said to be
excellent. .

TUBE SILENCER

There are in existence many radio receiv-
ers equipped with old-style fixed sockets,
which, because of their inability to prevent
vibrations from affecting the tubes contained
in them, are responsible for serious and an-
noying microphonic disturbances in the loud
speakers. To overcome this trouble without
making necessary the complete replacement
of the receptacles by others of the non-micro-
phonic type, a manufacturer has brought out
a silencing device designed for attachment
to the individual noisy tubes.

It consists merely of a heavy steel disc,
to one face of which are riveted four flex-
ible steel fingers tipped with rubber. When
slipped over the top of a noisy bulb it acts
as 3 damping weight, and effectively pre-

g el —
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This shows how the silencer fits over a noisy
vacuum tube.

Ilustration courtesy Day-Fan Electric Co.

vents the tube from responding to transitory
vibrations and shocks transmitted to it
through the stiff socket.

This attachment is especially valuable to
owners of console cabinets which contain
both radio sets and loud speakers, as the
close proximity of the reproducers to the
tubes usually is the cause of strong micro-
phonic effects.

SINGLE-CONTROL 6-TUBE T.R.F.

The six-tube receiver shown herewith
has ample space provided on cach side of
the set itself for the necessary batteries or
eliminators; it employs a single-control
tuned-radio-frequency circuit, having two

Front view of the single-control 6-tube receiver.
The tuning knob is the large one in the center
of the panel.

Photos courtesy The Magnavor Company

stages of R.F., a detector and three stages
of transformer-coupled A.F. amplification.

The three condensers for tuning the R.FF.
stages are mounted in the bottom of the
cabinet, on a sloping platform, and driven
by the single control to which is attached

-
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Top view of the single-control set,
how the tube sockets are arranged around the
large triple tuning condenser,

showing

a shaft and gears. These condensers are
shielded by a semi-circular plate of metal
that extends upwards into the compart-
ment above, in which the six tubes are
located. The central panel of the set is
set at an angle in order that the dial read-
ings mayv be more ecasily scen.
Connections to  the batteries are  casily
made, because of the leads, which go
through holes into the battery compart-
ments and are connected pcrmxmcnlly to
the set. It is claimed that this receiver is
capable of very good reproduction due to
its well designed audio-{requency amplifier.

STATIONARY HYDROMETER
Consisting of an upright barrel and a flex-
ible nozzle two feet long, this unusual hy-
drometer permits a radio fan to test all the
cells of “A” and “B” storage hatteries with-

I
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When this hydrometer is not being used, the
flexible rubber hose, N, is kept fastened in the
hook H, which forms part of the rubber bulb, B.

Illustration courtesy E. Edelmann & Co.

out moving cither the batteries or the testing
instrument. Ile simply pulls out the hose,
N, from its hook, H, in the bottom of the
rubber bulb, B, places the end in the battery
vent, squeezes the bulb so as to draw some
acid into the barrel, and observes the read-
ing. When he is finished, he squeezes the
bulb again so as to force the acid back into
the battery.

The hydrometer is fitted with a soft rub-
ber base weighted at the bottom so that it
cannot be tipped over casily. The glass in-
dicating float cannot stick to the inside of
the barrel, being kept away from the latter
by means of little projections blown on its
surface. The entire device stands only eight
inches high.

“A” BATTERY ELIMINATOR

This “A” power unit really eliminates the
“A” battery by converting the alternating
house current for direct lighting of standard
five-volt radio tubes. The action that takes
place in it is purely a transformer-and-rec-
tifying one, wherein the 110-volt A.C. is
stepped down to a lower voltage, rectified,
and its pulsations then ironed out by a fil-
tering system of “brute” dimensions.

No liquids, acids, or other chemicals are
used, the rectifiers being two tungar bulbs.
The unit does not consume power except
when it is actually being used, and then at a
rate of about two cents per hour. Once in-
stalled, it requires no care, as its components
are all fixed and adjusted in the factory.

The maximum output at six volts is 214
amperes, the eliminator being capable, there-
fore, of operating any receiving set employ-
ing up to ten tubes of the 201A type, or
their equivalent. The use of the unit en-
tails no revision of the filament circuit of
the receiver.
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The parts of the “A’ climinator are clearly

shown in this illustration; S steel front pancl.

RS output-regulating switch, AT output term-

inals; SW on-off switch, RT rectifier tubes, C

filter choke coils, T stecl assembly tray, P power

transformer, F filter condenser; and B ballast
umit.

Photos courtesy The Cooper Corporation.
The containing case is made of 16
gauge steel finished in sagebrush green, and
is 9 inches wide, 9% inches high, and 13}
mches long. It weighs 32 pounds complete.
The two accompanying illustrations give
an idea of the external appearance and in
ternal construction.  In the photograph of
the insides, the letter S indicates the steel
front panel; RS the output regulating
switch; AT the “A” plus and minus output
terminals; SW the on-off switch; RT the
rectifier tubes; C the filter choke coils; T
the steel assembly tray; P the power trans-

View of the complete “*A” climinator in its case.

former; F the filter condenser; and B the

ballast unit for equalizing the output of the
two rectifiers.
OVAL SHAPED CONE SPEAKER

The oval shape of this cone speaker is

claimed by the manufacturer to strike an

agreeable balance in the reproduction of high

and low notes. The long side of the oval is

This oval-shaped cone speaker is fitted with a
decorative grill which enhances its appearance
markedly.

Photo courtesy The Radio Foundation, Inc.
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said to stress the low notes, and the short
side the high notes, the two rounding out
the reproduced tones with great clarity.

The speaker is 20 inches high, 20 inches
wide on the long side of the oval and 14
inches on the short side. It uses a single
cone, the open side being covered over by a
fancy metal grill. The whole instrument
stands on a heavy base. The metal work is
finished in old gold or statuary bronze, the
speaker as a whole presenting a handsome
appearance.

NOVEL FIVE-TUBE RECEIVER

A novel combination of two indicating
hands traveling over a single semi-circular
scale on the front panel is the outstanding
feature of this five-tube set. The three
variable condensers which tune the two-stage
radio-frequency amplifier circuit are mounted
on a common frame, the two left-hand ones
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This drawing shows the details of the driving
mechanism of the right-hand variable condens-
er of the five-tube receiver, The large knob
K by means of the driving discs D, turns the
wheel W, which is attached to the shaft of the
right-hand variable condenser. The belt B
moves the inside pointer PA, while the pointer
PM moves independently on its own shaft S,

Hlustrations conrtesy The Pfanstichl Radio Co.

being linked together so that their shafts
turn together. Their positions are indicated
on the panel by the main pointer marked PM
in all the accompanying illustrations.

The shaft to which PM is attached re-
volves inside and independently of a combin-

Front view of the complete receiver: PM is the

main pointer, PA the auxiliary one, LK controls

the two left-hand tuning condensers and PM;

K controls the right-hand condensers and PA;
R is a rheostat knob.

ation shaft and pulley. To the latter is at-
tached a small pointer, marked PA, moving
inside a_little square window cut in the
main pointer. The pulley is belted to the
free right-hand condenser on the large
frame.

The operation of the system is obvious
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Rear view of the receiver. D
condenser unit; LM the link motion connecting

CF 1is the triple-

the two left-hand condensers (right-hand in

this illustration); BC the battery cable; and

S a switch allowing the use of the proper
batteries with a power tube.

from the drawings. There are two tuning
knobs: LK, below and to the left of the
scale on the panel, and K, below and to its
right. Knob LK, by means of a pair of
friction discs LD (see drawing of top view
of condenser and dial assembly), drives a
large disc, LW. This disc is fastened té
the extreme left-hand condenser on the
frame, and through the link motion, L, also
turns the second condenser. The shaft of
the latter, S, is fixed to the pointer, PM.

A similar driving scheme is used for the
single right-hand condenser, which tunes the
aerial coupler of the receiver. The knob
K, by means of its friction wheels, D, drives
the wheel, W, which is attached to the con-
denser shaft. The wheel also carries a small
pulley, which is coupled by means of a brass
belt, S, to the center pulley bearing the aux-
iliary pointer, PA.

In tuning the set, a person grasps LK in
his left hand and K in his right, and turns
them so that the small pointer always keeps
within the large one. The aerial coupler
condenser is rarely more than a few degrees
different in setting from the inter-stage con-
densers, so it is a simple matter to tune the
set to perfect resonance with this arrange-
ment.

Electrically the receiver is of more or less
orthodox design. The two stages of tuned
R.F. feed into a detector tube and a two-
stage transformer coupled audio amplifier.
Provision is made for the use of a power
tube in the last stage.

LOUD SPEAKER

This pear-shaped loud speaker, only 714
inches high and 6 inches in diameter, em-

The parts of the pear-shaped loud speaker; the

round frame F is fastened against the face of

the tone chamber TC when the speaker is as-
sembled.

s At Left:
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This shows the details ot
the left-hand condenser unit.
L is the link motion con-
necting the two condenser
shafts; LW is a large wheel,
driven by the discs LD and

—
1

the knob LK; S is the con-

denser shaft, B the belt to

the right-hand condenser,

PM the main pointer, and
PA the auxiliary.

Radio News for January, 1927

ploys a balanced speaker unit, U, driving a
stiff impregnated linen diaphragm, D, set
in the cast aluminum frame F.

The case is molded brown bakelite, and
consists of two sections, the pear-shaped
tone chamber, TC, and the face cap, FC.
Twelve screws passing through the cap and
the edge of the aluminum E‘amc hold the

The pear-shaped loud speaker ready for use.
Photos courtesy The Tectron Radio Corp.

latter in an upright position against the edge
of the tone chamber.
COMBINATION_POWER AMPLIFIER-“B”
ELIMINATOR

A complete “B” eliminator and a stage
of power amplification are contained in the

Bottom view of the amplifier-eliminator unit;

S is the on-off switch, CH the choke-coil, C the

steel case, VR, voltage-output regulating resis-

tance, ST step-up transformer, FC filter-con-

denser unit, FR fixed resistors to regulate “B"”

voltages, and OT the output choke for the loud
speaker circuit.

Photos courtesy Radio Receptor Company, Inc,

case of this unit, which is intended to replace
the second audio tube in any factory-built
receiver using transformer coupled audio. It
makes use of the second transformer in the

Outside view of the unit. O is the opening

through which the amplifier and rectifier tubes

are inserted, W wooden cover, C case, P lamp-

socket plug, S the on-off switch, H the ventila-
tion holes.
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set, and provides the advantages of power
tube operation at a minimum of bother.

A power amplifier tube of the 210 type is
used. The output circuit includes a choke
coil and large fixed condenser to keep the
heavy plate current out of the loud speaker.

The “B” section of the unit develops 135
volts, and has sufficient capacity to operate
any receiver of six tubes or less. Bias for
the grid of the power amplifier tube is fur-
nished by the voltage drop across a fixed
resistor in the “B” minus lead.

A MOST UNUSUAL “A” ELIMINATOR

Of radically different design, this “A"”
eliminator is probably one of the most un-
usual devices offered so far for the solution
of the “A” power problem. It is a flter
unit intended for use with battery chargers
of either the bulb or chemical type, and
serves the purpose of smoothing out the rec-
tified current as it leaves the chargers and
of passing it to the radio receiver as smooth
direct current free from hum or noise.

Essentially; the unit consists of a large
choke coil and a double electrolytic conden-

External appearance of the complete “A” bat-
tery " eliminator. ’

Photos courtesy The Abox Company

ser of new design. It is wired simply be-
tween the output of the charger and the “A”
posts on the receiving set, and operates like
any other filter system containing inductance
and capacity. The secret of this particular
filter ‘Hes in the condenser, -which possesses,
according to calculations and measurements
made by the inventors, the enormous capacity
of ONE QUARTER OF A FARAD.
(Note, one quarter of a farad, not micro-
farad). This capacity is equivalent to
250,000 mf., the condenser undoubtedly being
the largest ever made for ordinary radio
work.

The electrolytic condenser taken apart: C is the

outside containing case; T the sealed tank into

which the water is poured; CS the sticks of
potassium hydraxide before being dissolved;
and CY the plate assembly.

Right: The complete neu-
trodyne receiver, with the
power unit at its right.
Photos courtesy The
Amrad Corporation

Despite its large electrical size, the con-
denser is surprisingly small mechanically,
occupying a space only about three inches

wide, six long, and five deep. It operates
by reason of a gas concentration on the iron
and nickel plates, which are immersed in a
strong solution of potassium hydroxide. It
is the invention of E. F. Andrews and
Laurens Hammond, both of Chicago, Ill,
and is covered by a number of patent appli-
cations.

The filter may be used with various sizes
of bulb and chemical rectifiers to supply
either the 199 or 201A types of tubes in any
number up to 15. A combination of a 2V3-
ampere eclectrdlytic charger and the filter
makes an ideal source of “A” power direct
from the A.C. lamp socket for sets con-
taining six tubes or less.

The unit is extremely flexible, and is
adaptable to direct-current service as well
as alternating. It may be used with trickle
chargers to supply the correct current for 199
tubes, or with heavy five-ampere bulb charg-

The_plate assembly further revealed: G is the

girdle holdm_g the plates P and VC is the cap

through which the wat‘fr is poured into the
tank.

ers for unusually heavy loads. It is only
half the size and less than half the weight of
the ordinary storage battery, and once filled
with water and install<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>