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TRIAD INSURANCE.

sells more tubes...protects your profits

Tube insurance — a radically new Triad sales idea! A
printed guarantee of six months’ perfect service — or a
satisfactory adjustment made — with every Triad Tube.
Now — for the first time the dealer can be sure of greater
tube sales and profit protection !

When a tube is

backed by a printed
certificate guaranteeing six
months of perfect service, it must be
good! Tube purchasers realize it — that’s
the reason for the tremendous popularity of
Triad. And that’s why dealers are winning
greater sales with Triad than they have ever
enjoyed before. But that’s only the first
step — Triad does more than that for the
dealer — it protects the profits he has won.
The insured certificate assures him and his

_________

Unique triangular
Triad carton. Builds
up into a striking
attention-getting  dis-

play. Use Triad car- customer of absolute satisfaction should an
K ol PRI adjustment be necessary. He retains every
and on your counter m '
to link up with Triad cent of profit that he has made in the sale!
national magazine, No wonder dealers are enthusiastic about
newspaper and radio . . . .

advertising. this line. For sales, satisfaction and pro-

tected profits, it will pay you to stock Triad!

Call your Jobber or write us for
complete Triad dealer information

TRIAD MANUFACTURING CO., Inc.
\\/& Triad Building Blackstone. Middle and Fountain Sts

PAWTUCKET, R. L M

www americanradiohistorv com
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Each of these plans, developed by the Radio Association
of America, is a big money-maker. Set owners everywhere want to
get rid of static, to have their sets operate from the electric light
socket, the tone improved, and the volume increased, and trans-
formed into single-dial controls. Phonograph owners want their
machines electrified and radiofied. If you learn to render these ser-
vices, you can easily make $3.00 an hour for your spare time, to say
nothing of the money you can make installing, servicing, repairing,
building radio sets, and selling supplies.

Over $600,000,000 is being spent yearly for sets, supplies, service. You
can get your share of this business and, at the same time, fit your-
self for the big-pay opportunities in Radio by joining the Association.

Joinn the
Radio Training Association
¢f America

A membership in the Association offers you
the easiest way into Radio. It will enable
you to earn $3.00 an hour upwards in your
spare time—train you to install, repair
and build all kinds of sets—start you in
business without capital or finance an in-
vention—train you for the $3,000 to $10,000
big-pay radio positions — help secure a
better position at bigger pay for you.

A membership need mot cost you a cent!

The Association will give you a com-
prehensive, practical, and theoretical
training and the benefit of its Employ-
ment Service. You earn while you learn.
Our cooperative plan will make it possi-

“ble for you to establish a radio store.

You have the privilege of buying radio
supplies at wholesale from the very first.

PV & FLECTRIFY.
ONOGRARNL Y

Earned $500.00 Spare Time
Frank J. Deutsch, Penn.: “I have made
over $500 out of Radio in myspare time.”’

Radio Engineer In One Year
Claude De Grave, Canada: *“I knew
nothing about Radio when I joined a
year ago. I am now a member of a
very exclusive organization of Radio
Engineers, and my income ts 225%
greater than it was.”’

Doubles Income 4n 6 Months
W. E. Thon, Chicago: ‘‘Six months after
enrolled I secured the managership of
largeRadioStore and doubled myincome.”

97

OW = f You Wish the
No-Cost Membershiy Plan

To a limited number of ambitious men, we will give Special Memberships that

may not—need not—cost you a cent. To secure one, write today. We will send

you details and also our Radio Handbook filled with dollars-and-cents vadio
ideas. It will open your eyes to the money-making possibilities of Radio.

E%adio @raining &ssocﬁation of Bimerica
4513 Ravenswood Ave., Dept. RN-8, Chicago, Iil.

h—mmmm-numnm_—--—

# Radic Training Asscciation of America
Dept. RN-8, 4513 Ravenswood Rve., Chicago, 11l.

Gentlemen: Please send me by return mail full details
of your Special Membership Plan, and also copy of
your Radio Handbook,

Address.__.

City State
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A MARVELOUS NEW -
MPROVEMENT

IN RADIO TUBES

EVEREADY RAYTHEON TUBES

GIVE A SUPERLATIVE DEGREE
OF PERFORMANCE

INSTALL a get of new Ever-
eady Raytheon Tubes in your
radio receiver and note the un-
usually clear reception, greater
volume and sensitivity. Quick
heating and quick acting,

Showing the exclusive patented Eveready

Raytheon 4-Pillar construction. Note the

sturdy four-cornered glass stem through

which the four heavy wire supports pass,
and the rigid mica sheet at the top,

Behind all this is a revolu-
tionary improvement in con-
struction. The elements in
each Eveready Raytheon Tube
are firmly supported by four
strong pillars, cross-anchored
top and bottom. They are ac-
curately spaced within one-
thousandth of an inch when
they are made. And so rigidly
braced that the spacing cannot
change with the knocks and
joltsof shipmentand handling.

In tubes of the 280 type and
the 224 screen-grid type, which
have heavier elements, this
rugged Eveready Raytheon
4-Pillar construction is of par-
ticular importance.

Only with Eveready Ray-
theon Tubes can you have this
improved construction advan-
tage. It is exclusive and pat-
ented. Eveready Raytheon
Tubes come in every type, in-
cluding tubes for television
transmission and reception.

EVERFADY

_RAYTHEON

www americanradiohistorv com

Eveready Raytheon Tubes
aresold by dealers everywhere.

NATIONAL CARBON CO,, Inc.
New York, N. Y.

Unit of

. K N and Carbon
Union Carbide

Corporation

Eveready Raytheon ER 224 Screer Grid
Tube. The 4-Pillar construction perma-
nently holds the four heavy elements of
this super-sensitive tube In the perfect re-
lationwhich assureslaboratory performance.
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A Glimpse Into the Future of the Communication
and Entertainment Phases of Radio

“FT is neither wise nor possible to
make definite predictions as to
what the science of radio holds for
the future. And yet, due to organ-

ized research and engineering develop-
ment, it becomes possible to see hints
which enable us to speak of the probable
achievements of a decade or two hence
with much the same security that the ar-
tillery officer, knowing how his gun is
aimed, can discuss the remote, invisible
target which he has every assurance he
will hit.

“For one thing, it appears to be only
a question of time before the multitudi-
nous problems of television must be
solved and we may enjoy ‘seeing’ as well
as ‘hearing’ the events of the world at our
firesides. Another outstanding develop-
ment of the next twenty years will un-
doubtedly be the availability of home
talking movies,

“On the commercial side, we will as-
suredly witness a vast expansion in radio
circuits and traffic volume. The steadily
increasing exploitation of short waves,
particularly the virgin field of ultra-short
waves, must provide many more channels
than are now at our disposal. It is quite
possible that new methods of wave prop-
agation and reception may provide ad-
ditional channels even among exist-
ing wave bands, together with still
greater freedom from static and natural
interferences. With increased communi-
cation channels we may expect radiogram
service to all parts of the world, even to
the smallest countries and farthermost
corners not now covered because of the
husbanding of valuable radio channels for
the more important traffic. If the pres-
ent trend in facsimile transmission and
reception continues its steady progress,
it is likely that the time-honored tele-
graph operator with his cumbersome dots
and dashes will disappear by 1950. We
may expect all radio messages to be
handled in their original hand-written or
typewritten form without recourse to the
curt words of the present radiogram and
without the delays and complications of
the coding and decoding process of teleg-
raphy.  Photographs, drawings, finger-
prints, commercial documents and other
items will be flashed across the continents
and oceans as a matter of hourly routine.
It is even possible that newspapers may
be reproduced in their entirety in any
part of the world.

“Radio telephony, as a public or toll
service, is also certain to thrive. Today,
the American telephone subscriber may
speak over the standard telephone instru-
ment to a telephone subscriber in almost
any European country via the respective
telephone systems and the transoceanic
telephone link. Experiments with short-
wave radio telephone links may point the
way to a vast increase in the number of
available channels, in which event the
service must ultimately extend to many

-

Courtesy of Radio Corporation of America

MAJOR GENERAL JAMES G. HARBORD
President, Radio Corporation of America

Since shortly after the World War General Harbord has been at
the head of the R. C. A. directing its many diversified activities.
Ounly recently his organization has obtained an allocation of short-wave
channels for inter-point communication within the United States.
Besides actively engaging in the communication field which takes in
marine and land radio, the R. C. A. is maintaining the operation of
broadcasting stations for entertainment, the sale of radio 7'060177/_01’3,
tubes and reproducers and the developmmeni of practical television.

parts of the world and become relatively
commonplace in business and social life.

“In the broadcasting field, international
exchanges of programs seem to be as-
sured within a short period of time.

www americanradiohictorvy com

Truly, one may look for advances in all
branches of radio science, with progress
continuing the even tenor of its way.”’—
Maj. Gen. James G. Harbord. President,
Radio Corporation of America.
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Read This Thrilling Free Book

It gives you the real “dope” about Radio and describes
in detail the famous training that has enabled us to
place thousands of our students in fine
positions, usually from 3 to 10 days after
graduation. It may mean the turning
point in your life. It tells in 50 fascin-
ating pages and photos all about Radio’s
brilliant opportunitics for adventure
and success. Mail the coupon now—
the book is absolutely free!

Radio Institute of America, Dept. Ex-8
326 Broadway, New York
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By means of this “Big-League® home-training
sponsored by the Radio Corporation of America

WHY struggle along on less than $45 a week? Why
wait years for success that can be yours in only
9 months?

As a result of a marvelous new kind of home-study train-
ing in Radio, hundreds of men are today leading straight
for financial independence! Radio pays from $2,000 to
$25,000 a year. The work is thrilling . .. the hours are
short. Vacations with pay...opportunities for seeing the
world . . . adventure galore!

Prepare at Home with this Big Laboratory Outfit
Get the “How” as well as the “Why” of Radio—with
this expert training! Only an hour or so a day—in spare
time—is all you need! As part of your course, you receive
absolutely free of extra charge—a magnificent outlay of
apparatus. With this outfit you learn to build fine sets
and solve the problems that bring big pay.

Training sponsored by Radio Corporation of America
Our graduates are in big demand everywhere. They en-
joy greater success because they’re posted right up-to-the-
minute in everything in Radio. Radio’s progress each year
is measured by the accomplishment of the great engineers
at work in the research laboratories of RCA. This great
organization sets the standards for the industry, and stands
back of every lesson in the course.

Money Back if Not Satisfied

The lessons prepare you for success in all phases of
Radio—manufacturing, servicing, selling, ship and shore
broadcasting, Television and Photo-
radiograms. A signed agreement
backed by RCA assures you of
complete satisfaction upon com-
pletion of the training—or your
money will be promptly refunded.

Radio Institute of America
Dept. Ex-8
326 Broadway, New York, N. Y.

Gentlemen: Please send me your big FREE 50-page book which
tells about the brilliant opportunities in Radio and about your fa~
mous laboratory-method of guaranteed radio instruction at home.

Name

Addre:

www americanradiohictorv com
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Lditorial

Cooperative Competition

“I; seems to us that there is a marked similarity between the patent situation
in the radio business and that which existed in the automobile industry until
an agreement resulting in “cooperative competition” was reached. It does
seem that a study of the agreements made by the automobile companies
might result in a working plan that will save millions of dollars, not only
for those now vitally interested—the manufacturers—but also for those
who ultimately pay the piper—the users of radio apparatus.”
—Arthur H. Lynch, in Radio Breadcast, April, 1923.

HE radio industry has taken a giant step
forward.

The Radio Manufacturers’ Association has
just completed in Chicago its fifth annual convention,
at which a great many things were discussed and
a variety of solutions for different problems were
brought forth. Simultaneously, there were held in
Chicago conventions of the Federated Radio Trades
Association and of the Musical Industries Chamber of

Commerce.

Radio broadcast entertainment is, to an increasingly
great extent, of the same essence as is the fundamental
type of amusement which provides a continually grow-
ing business for the music trades. The joint conven-
tions and trade shows, therefore, indicate a realization
by the farsighted interests in the radio and music trades

that in the final analvsis they must cater to the same '

public, and that they have much the same problems to
solve and the same goals to gain.

The “big news” of the convention of the Radio
Manufacturers’ Association did not break until the last
few minutes of the last day of the convention.

The news was in the nature of a report of one of the
committees whereby it was suggested that the manufac-
turers pool their patents, in much the same fashion as
has been done in the automobile industry, through the
Automobile Chamber of Commerce. The proposal met
with the very hearty response of nearly every delegate
to the convention. A definite plan of action has been
arranged and it will be presented to the membership
for their final vote within a reasonable time.

This is indeed a step in the right direction and one
of which the Radio Manufacturers’ Association may

well be proud. It seems, in essence, that much of the
time and the money and the worry which patent litiga-
tion always carries in its wake may be conserved. It
means that the brains which would be devoted to the
winning of a costly defeat or an even more costly victory
may be devoted to entirely constructive effort. The '
saving in dollars would be hard to compute and the
saving in good will even harder.

It is with considerable gratification that the author
of this editorial calls to the attention of the readers of
this publication the fact that the first suggestion for the
formation of a patent pool, similar to the Automobile
Chamber of Commerce, was made by him, in the April,
1923, number of Radio Broadcast Magazine, of which
he was then the editor.

In mentioning that fact, it is not with any thought
of claiming paternity of a good idea. On the contrary,
the idea itself is so constructive and so far-reaching as
to overshadow the mere matter of parentage. But the
same spirit of broad, constructive service which actuated
the writer in his earlier connection with the radio in-
dustry is an indication of the much greater service which
he trusts to render in the future, through the medium
of a great group of magazines, covering a wide field
namely, Radio News, Science and In-
vention, Amazing Stories, Aero Mechanics, Y our Body,
Amazing Stories Quarterly, Screen Book, Plain Talk,
Complete Novel, Complete Detective Nowvel.

et

EpitoriaL DiRECTOR.

of thought
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SM Is There No Limit
To What an S-M
Receiver Will Do?

Australia to New York
On Six Tubes
MORE and more astounding are the

records of long-distance. reception
with Silver-Marshall screen-grid re-
ceivers. First the S-M 710 (Sargent-
Rayment Seven) made itself famous as
the one set which, in California, could
be relied on to bring in Japanese broad-
casting stations in any kind of favorable
conditions—and often when conditions
were otherwise. Later, reports began to
be published of reception across the
Pacific with the S-M 720 Screen-Grid
Six—using only three screen-grid r.f.
stages instead of four. Then, in March,
came the publication of verified recep-
tion in New York City, from 2BL at
Sydney, with the 710.

And now the Australia-to-New York
record has been duplicated with the 720
Screen-Grid Six.

Not every one, perhaps, has the neces-
sary skill to bring in stations from half
way around the globe—but the hard-to-
please listener, wherever he may be,
soon finds that screen-grid tubes, com-
bined with Silver-Marshall engineering,
are the ultimate answer to every demand
for superlative radio reception.

3054 Kingsbridge ave.,
Brooklyn,
NEW YORK. U.S.A.

New List Prices (NET) on S-M Sets

Never-Equalled Tone Fidelity That

. -
(Mr. White states this is his fourth
reception from 4QG. Any one wish-
ing to write him’is requested to en-
close a self-addressed envelope.)

Have Made History

With S-M Audio Transformers

§M e Scr.-Gr.| Wired C°;fg::;
. ; enl
Equally startling records for faithful musical reproduction ° ) - Tubes |Receiver Total
have been made this season by SM Clough System audio 7?1‘0 gargenté{azixnent Seven. . 4 $113.40*($78.84*

] . . 720 creen-Grid Six......... 66.30%| 44.79
tr:lxns.forr‘ners These. rer.nark;.xble ) instruments, pract.lcally 720AC | Screen-Grid Six (A.C ). | o 7020+ 4307
eliminating hysteretic distortion in all types of radio re- 730 “Round-the-World” Four. 1 42.90%| 31.71%
ceivers, are now available in a full line of models. The tre- 731 “Rglénd-the-WOrld” |

. . apter.. . oo eeennns 1 30.00%| 22.86%

mendously popular 255 and 2.56 straight audloltypes cost only 740 “Coastto-Const” Four. .. 5 18.60% 30,96
$3.60 NET, and correspondingly low net prices have been 740AC| “Coast-to-Coast” 4 (A, C.) 1 50.70% 32.97

set on all other types, including push-pull and output trans-
formers and chokes.

*Price includes metal shielding cabinet.

Setbuilders who have taken advantage of the unique franchises granted by
Silver-Marshall, Inc., to Authorized S-M Service Stations have found that
the building of radio sets and amplifiers from S-M standard parts is a
highly profitable as well as an interesting business. If you build pro-
fessionally, and have not investigated the Service Station proposition, ask
about it now. And in any case, do not miss the monthly S-M “RADIO-
BUILDER?”’; every issue contains big news for setbuilders. Use the coupon.

SILVER-MARSHALL, Inc.

6445 West 65th St., Chicago, U. S. A.

Silver-Marshall, Inc.
6445W .65th St., Chicago, U. S. A.

.. .. Please send me, free, the new “NET-PRICE”’
8-M Catalog; also copy of the RADIOBUILDER.

For enclosed.............. in stamps, send me the
following: R
.... 50c Next 12issuesof The Radiobuilder
«... 81,00 Next 25 issues of The Radiobuilder

S-M DATA SHEETS asfollows, at2c eachs
....No.1 .670B, 670ABC Reservoir Power Units
+...No. 2. 685 Public Address Unipac

..No, 3. 730, 731, 732 “Round-the-World" Shost

Wav e Sets
..No.4. 223, 225, 226, 256, 251 Audio Trans-
formers )
~+.-No 5 .720 Screen Grid Six Receiver
....No .6. 740" Coast-to-Coast’’ Screen Grid Four
..No.7 .675ABC High-Voltage Power Supply and
676 Dynamic Speaker Amplifier
-...No.8. Sargent-Rayment Seven
...No.9. 678PD Phonograph Amplifier.
....No.10. 720AC All-Electric Screen-Grid Six.
. .No. 12. 669 Power Unit (for 720AC)

|
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« Current Comment

IFE grows more complex; a fact
that impresses itself forcibly
upon one who tries to interpret

events before they happen. Last
month, in these columns, we wrote of
the plans for the Graf Zeppclin's
flight to this country. When those
words were written, it was still
several days before her originally
scheduled date of departure. The
assumption was that, by the time they
appeared in print, the flight would be
a matter of history. DBut, as every
newspaper reader knows, the weather
intervened.

Once more, however, we evidence
our faith in dirigibles, by mentioning
that not only the Graf Zeppelin, but
the British K. 100 also, will probably
visit these shores before the summer
is over. In the case of the former, it
is planned to carry out the original
idea of having a regular communica-
tion schedule between the dirigible
and the Lakehurst base.

As soon as radiophone contact can
be established, on short waves, Mr.
Frank E. Nicholson, who shipped as
a passenger for that purpose, is to
give a word-picture of life aboard,
and to describe the Graf Zeppelin’s
progress toward Lakehurst. This is
to be picked up and -rebroadcast by
stations of the Columbia network.

THE LEVIATHAN OF THE AIR, AS SHE
APPEARED ON -HER VISIT TO THE UNITED
STATES IN 1928

Elsewhere in these pages we present
an article on the dirigible’s radioc
equipment, by Lieutenant Settle, who
made the return voyage to Germany
on her previous visit. Ve present,

Franxk E. NICHOLSON, THE GRAF ZEP-
PELIN’S “SPEAKING PASSENGER”

also, an article describing the short-
wave set selected by the Columbia
System for picking up Mr. Nichol-
son’s signals.

The Weather, Once More

Wasn't it Mark Twain who said
that everybody keeps talking about
the weather, but nobody ever does
anything about it? During the early
Spring, one of the press associations
announced that, all in all, some 700
human beings were scheduled to cross
the Atlantic by the air route this Sum-
mer. So far, the weather prevented
the flight of the fifty-odd on the Graf
Zeppelin; it postponed several pro-
Jected westward flights by plane; and
it has delayed the American and
French flyers who have for weeks
been ready for the take-off from Old

Orchard, Maine.

Advance information, as we men-
tioned last month, was to the effect
that the Yellow Bird, piloted by Jean
Assolant and Rene Lefevre, would
carry radio equipment by means of
which it would keep in constant touch
with ship and shore. The Green
Flash, which Roger Q. Williams and
Capt. Lewis Yancey plan to pilot to
Rome, has sacrificed radio equipment
to save excess weight.

Both planes, at the present writing,
are at Old Orchard, Me., awaiting
favorable conditions. Needless to say,
we are one with many thousands of
others who wish them success. Yet
we cannot help wondering whether
radio equipment might not prove the
deciding factor between their joining
on the one hand the group represented
by Lindbergh and Chamberlin, and,

R B R s i
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on the other, the intrepid Nungesser
and Coli.

The Coast Guard plans to escort
these planes to a point some 200 to
300 miles out; using a Loening am-
phibian, radio-equipped. It is the
Coast Guard theory that most of the
tragedies of transatlantic flying oc-
curred comparatively close to our
shores, and that the contemplated es-
cort will provide a valuable factor of
safety.

Speeding the Mail Service

WVith another how to the weather,
we note that the new owners of the
S. S. Lewiathan are actively experi-
menting with a means of speeding the
transatlantic mail. Weather permit-
ting, the first test of a device which
1s intended to permit a plane to swoop
down over the liner and pick up mail
sacks while both liner and plane are
in motion, will have been made before
these words are in print. Details of
the device are too involved to go into,
here, but the entire project is one of
many which would be hopelessly fan-
tastic without the active aid of radio.
Only by means of radio, can the ship
give its position, for the plane to set
out for the meeting place. And, as
the project develops, radio direction
finding will undoubtedly play a major
part.

For the present, plans contemplate
saving a whole day in delivering Eu-
ropean mail to New York. Behind
these plans lie the ambitious dreams
of later on being able 1o increasec the
distance from shore, and thereby
further increase the time saved. Tt is

THE MEMBERS OF THE FEDERAL RADIO

COMDMISSION AT THE RECENT CONVEN-

TION OF THE INSTITUTE OF RADIO ENGI-
NEERS, IN WASHINGTON, D. C.

an intelligent linking together of the
advantages of ships and the advan-
tages of planes, with due regard to
the disadvantages of each. With the
railroads adopting a similar scheme, it
remains only for America to become
“air conscious.”

The Incubator Baby
One of the caddest things that ever
happened to the radio industry was
that vastly over-publicized premature
birth of television, some two ycars
ago. After being led to believe that
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some comparatively simiple apparatus
would enable the enthusiast to project
a fair-sized “moyvie”’—received by
radio—on the walls of his home, it 1s
no wonder that the ill-defined, post-
age-stamp-size silhouette image ac-
tually received (when luck was good)
soured many an enthusiast.

Nevertheless, careful “nursing” and
“feeding” work wonders. Those
cynics who point to the fact that at
the recent Radio Manufacturers’ show
in Chicago, television was conspicu-
ously absent, should not misinterpret
the evidence. The infant is doing
nicely ; but it is not yet hardy enough
to sit up in a perambulator and face
the public.

The place to look for television, to-
day, is not at a gathering of manu-
facturers, but at a gathering of
enginecrs and scientists. The most
recent such gathering was that of the
annual convention of the Institute of
Radio Engineers, in \Washington last
May. And there, television was very
much in evidence.

Meanwhile, the Radio Corporation
of America is broadcasting television
daily from 7 to 9 P. M., D. S. T., over
W2XBS, its experimental station,
on a wave-band of from 1428 to
149.9 meters. The pictures arc 60
scanning lines high, and 72 elements
wide, according to advices from Dr.
A. N. Goldsmith, Vice President and
Chief Broadcast Enginecr. The Jen-
kins laboratories are continuing their
experimental transmissions, also.

FACING THE LIGHTS AND SCANNING
DISK OF THE R. C. A. TELEVISION BROAD-
CASTING STATION, W2XBS
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This subject is treated elsewhere in
the present issue in far greater detail
than space permits here,

Another form of television which
was recently demonstrated, while lim-
ited in its application, is decidedly
interesting. We often lose sight of
the fact that radio waves and light
waves are, like Judy O’Grady and
the Colonel’s lady, “sisters, under the
skin.” Dr. Paul A. Kober, television
engineer of the United States Radio
and Television Corporation, made use
of that fact.

On the 11th floor of I.. Bamber-
ger’s store (WOR) in Newark, he
demonstrated the feasibility of trans-
mitting motion pictures a distance of
100 feet; using ultra-violet light

waves instead of radio waves as the

transmitting medium. Although this
system is limited to a distance of not
more than 25 miles, and cannot pene-
trate physical obstructions, it is direc-
tional; a factor of importance for
certain fields of development.

The apparatus, aside from the oscil-
lator, is based upon the same princi-
ples as are used in radio television.
As the number of radio channels
available for television is decidedly
limited, any method which relieves
that situation is well worth while.

The Modern War Correspondent

During the recent war maneuvers
between the “Red” and the “Blue”

A TFACSIMILE OF THE FIRST COM MER-
CIAL PHOTORADIOGRAM SENT FROM SAN
FRANCISCO TO LONDON

Rapio News ror Auveust, 1929

A DEMONSTRATION OF TELEVISION
TRANSMISSION BY ULTRA-VIOLET AND
VIOLET LIGHT RAYS

forces of the army, radio listeners
were treated to a taste of aerial re-
porting. The re-fuelling and bombing
demonstration, in which a plane theo-
retically bombed New York, encoun-
tered weather which interfered with
the original plan to rebroadcast a
running description from the air. In
Cincinnati, however, as told at length
elsewhere in this issue, the aerial war
correspondent gave a good account of
himself, in cooperation with station
WLW of the Crosley Radio Corpora-

tion.
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The sad part of it is that, in actual
war-time, radio becomes a part of the
national defense, and there is little
likelihood that we will be allowed to
attend battles in any capacity other
than as performers.

Radio Versus Wire Service

In the latter part of May, the Chief
Executives of New York City and
San Francisco officially opened the
first radio-telegraph circuit between
those two cities. Extending also to
Boston and Washington, the service
links San Francisco for the first time
directly with the larger cities of Eu-
rope and South America through all-
radio channels.

The new circuit bridges the 3,000-
mile transcontinental span without a
relay, and makes use of an improved
projector system. It is the first serv-
ice of its kind and is said to be the
forerunner of a proposed radio sys-
tem which will link the important
cities of this country, operating in di-
rect competition with wire telegraph.

In the central operating offices at
New York and San Francisco the
radiograms are translated into perfo-
rations on a tape typewriter, passing
through an automatic transmitter.
Traveling with the speed of light the
signals require one sixty-second of a
second to complete the transcontinen-
tal journey. At the receiving end
the message is automatically written
on a moving tape by an ink recorder
and typed by operators.

The circuit also will be employed
for transmission of photographs.
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Radio and Exploration

Commander Byrd seems to have set
a fashion, in giving attention to radio
communication facilities for his long
sojourn in the Antarctic. Nowadays,
hardly an expedition leaves for any
of the remote corners of the earth,
without first arranging for its radio
communication.

Gifford Pinchot, who not very long
ago set sail with his family on a
scientific expedition which had been
his cherished dream for years, is one
example. And another, of perhaps
more direct interest in the strictly
-adio field, has recently come to hand.
Quoting from press dispatches:

“One of the most comprehensive
programs of research of tropical and
equatorial radio problems ever under-
taken will be conducted by the All-
American Lyric Malaysian expedition
to Borneo, it is announced by Eugene
R. Farny, president of the All-Amer-
ican Mohawk Corporation of Chicago,
financing the expedition. At least one
year will be spent in the field, Mr.
Farny said. The party is due in
Borneo early in June.

“\Vhen the task is completed, the
expedition expects to have answers to
many important radio problems, in-
cluding why short waves may be just
barely heard 200 miles from the point
of origin, but come in in great
strength 2,000 miles away ; why radio
waves, sent from Borneo to the
United States, are often lost when
they hit the north polar cap ; fading of
-adio waves in the tropics and other
related problems.

“Tn addition to radio problems, the
expedition will seck Anthropological
data among the Siang Dyaks and
mysterious Punan tribesmen of Dutch
Borneo. Anthropologists know little
about the culture of the Punans, a
very primitive people who live in the
dense jungles along the upper Barito
river.

“Theodore Seelmann, former news-
paper man and world traveler of note,
is leader of the expedition. Harry
W. Wells, radio engineer, will direct
the radio section of the party, and
John H. Provinse, anthropologist,
and Seelmann will spend their time
with the natives.

“Wells will establish a 50-watt
short wave portable transmitter and
receiver at Poeroek-Tjahoe, 250 miles
up the Barito river, the last outpost of
civilization, and the main base of the
expedition. Seelmann and Provinse
will live in the native kampongs, car-
rying with them transmitters and- re-

ARMY BOMBING PLANE USED IN CON=
NECTION WITH RADIO EXPERIMENTS IN
THE RECENT WAR GAME

ceivers to enable them to keep in
constant touch with Wells. WWells, in
turn, will be able to communicate
with them and also with far away
places, including the United States.
“Mr. Farny made public a com-
munication just received from Wells,
in which the radio research work is
outlined. Tt follows in part:

1. Fading: -Daily observations
and measurements on signal
strength of certain commercial and
amateur stations over a wide fre-
quency range will be taken at regu-
lar intervals for a period of a year.
Barometric pressure, atmospheric
conditions, temperature, etc., are to
be recorded. Upon returning to
the United States, data concerning
the local conditions at the observed
stations and also along the great
circle route traveled by the radio
waves will be compiled in an effort
to establish some definite connec-
tion between efficiency of high fre-
quency radio transmission to distant
points and weather conditions along
the route.

2. Skip Distance: On short
waves it may be possible for a
transmitting station to be heard,
say, 200 miles away, but at 2,000
miles the signals may be very
strong. The present explanation of
this phenomena is that the radio
waves are radiated in all directions
from the antenna but are reflected
back to earth from the Heaviside
layer. There are other locations to
which no waves are reflected, and
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the distance from these points to
the transmitter is termed the skip
distance.

3. Polar Cap: Radio waves
travel from one point to another on
the earth’s surface by the shortest
distance. This distance is the arc
of a great circle through these
points. It so happens that the arc
of the great circle between Borneo
and the Kast Coast of the United
States passes over the North Polar
Cap.

In winter time the Heaviside lay-
er is so affected by this cold Polar
Cap that the radio impulses are not
received on the other side. How-
ever, in the summertime 1o particu-
lar difficulty is noted. The expedi-
tion expects to establish contact

MAP OF THE TERRITORY IN WHICH
RADIO RECEPTION EXPLERIMENTS ARE TO
BE CARRIED OUT

with stations on the East Coast, in-
cluding the Naval Research Lab-
oratories at Bellevue, South Caro-
lina, and run a series of tests in an
effort to obtain some more definite
data concerning this peculiarity.

4. Tropical Conditions in Gen-
eral: A thorough study of all the
available information on tropical
radio transmission and reception
has been made and certain precau-
tions have been taken with the
equipment, while still more will
probably be effected in the field.

G Fhomors oLoce
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“T'he S-W <our”

A New Departure in Short-Wave Recerver Construction

By SAMUEL EGERT

THE short-wave receiver described in the accompanying
article is of interest on several counts. Not the least of
these is the fact that this receiver has been selected for an
important bit of work in connection with the Graf Zeppelin’s
visit to this country.

The Columbia Broadcasting System announced, some
time ago, its plan to have Frank E. Nicholson, aboard the
dirigible, send daily accounts of progress and of life on
board; these to be rebroadcast through stations of the
Columbia network. It is a part of this plan, to rebroadcast
Mzr. Nicholson’s voice just as soon as the Graf Zeppelin is
near enough to permit voice reception on short waves.

Paul Green, technical director of the Columbia System, is
responsible for arranging to keep in touch with the dirigible,
and after careful examination he selected for that purpose
the set here described. Aside from the merit implied by its
selection for this important work, the S-W Four will appeal
to the radio experimenter both because of the efliciency of
the circuit employed, and because of the clean-cut engineer-
ing evidenced in the planning of the three compact units
comprising the radio frequency, detector, and audio fre-

quency sections.

HERE'S a thrill waiting for you in

the lower wavelength bands, where

great distances are spanned by com-

paratively small sets consisting of
two, three or four tubes.

Even the wide imagination of the
authors of the Arabian Nights could not
conceive of listening to their fellow men
half-way around the world.

The amazing properties of short waves
stagger the imagination. Think of it . ..
cosily ensconced in your favorite chair,
the chimes of Big Ben in London, the
far-off countries of Holland, New Zea-
land, Spain, are at your mercy. Listen-
ing to these stirs the imagination to the
realization of another wonder accom-
plished by man. There’s more to be
done, but at present the field is wide
open for the man who can appreciate the
tremendous scope of this hobby and
wants to look just a little below the sur-
face.

In last month’s Rapro News Mr. Cur-
tis Glenn described quite vividly what he
listened to in the short span of twenty-
four hours. Yet, even so, the surface has
just been scratched. Given a good, effi-
cient receiver, the possibilities of listen-
ing to far-off signals, signals from the
ends of the earth—yes, signals that vir-
tually travel ‘round the earth—are bound-
less.

It is with the idea in mind of providing
such an efficient receiver that the one de-
scribed here was designed.

Many Good Features

The S-W Four is one of the most
modern short-wave receivers that can

be built today. Its neatness, its isola-
tion of each individual stage, its ease of
tuning, coupled with the high grade of
material employed throughout, make it
a set far surpassing others in quality and
volume of tone; it possesses a sensitive-
ness which enables it to pick yp foreign
stations as if they were in your back yard.
Short-wave station 5SW, England, comes
in on the loudspeaker and can usually be
gotten whenever operating, even though
static conditions may be quite bad. Hol-
land can be heard on the phones quite
loud and clear and can be heard on the
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loud speaker on a clear night. With this
receiver California, KDKA, WGY are
considered locals and can be tuned in on
the loudspeaker. Besides, there are at
present about six hundred short-wave
stations in operation located in every part
of the world. Given a good night for re-
ception, as sensitive a set as the S-W
Four and a fairly decent location—
well, you can see for yourself—the pos-
sibilities are unlimited. One thing is cer-
tain, the S-W Four presents to every
man something worth while in which to
lose himself after a hard day’s work is
done. Here is really a new and better
way to get back all the enjoyment you
derived from your broadcast band expe-
rience, with a double redemption.

Use of Shielding a Major Factor

The distinct superiority of the S-W
Fouris the shielding. FEach stage is
individually shielded, enabling the r.f.
amplifier, detector and audio amplifier
stages to work with absolutely no inter-
coupling. Their use counteracts flux lines
between stages, enabling the set as a
whole to function with the highest de-
gree of efficiency. This outstanding fea-
ture is immediately recognized when you
tune the set. A certain amount of pep
can be recognized which places it head
and shoulders above others which do not
use complete individual shielding. The
shielding arrangement of the coils is both
novel and effective. The small metal
caps protruding from the tops of the units
need only be removed to replace the plug-
in coils. Coils can be replaced in a sec-
ond’s notice without in any way ham-
pering the operation of the receiver.
When you replace a coil, you will notice
that a grooved socket is furnished, en-

HEeRE’S THE S-W FOUR IN Rapio News
LABORATORY
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THREE INDIVIDUAL UNITS IN SEPARATE
SHIELDED COMPARTMENTS CONSTITUTE
THE COMPLETED S-W FOUR. HERE ARE
SITOWNXN, FROM LEFT TO RIGHT, THE
TUNED ANTENNA R.F. STAGE, TIIE DETEC-
TOR STAGE AND TWO-STAGE A.F. CHANNEL

abling you to merely turn the pins of the
coil around in the groove until they auto-
matically fall into place in their respec-
tive positions in the coil socket. This
avoids a good deal of delay and affords a
convenience that is immediately appre-
ciated. The circuits in the shielded
units are connected together by means of
small plugs and jacks mounted on in-

sulated bakelite strips. The use of
this method enables you to obtain
a positive connection from unit to

unit without in any way hampering the
quality of the shielding. When plug-
ging the cans together, you will notice
that there are four contact plugs and
jacks betwen the r.f. and detector units
and five between the detector and audio
units. This avoids any possible error of
the proper placing of the r.f. and detector
units. In spite of all these shielding re-

TIIE GFNERAL LAYOUT OF A MATJORITY
OF THE PARTS IN THE THREE UNITS IS
CLEARLY INDICATED HERE. THOSE COM-
PONENTS WHICH ARE MOUNTED ON THE
UXNDERSIDE OF THE SUB-BASES ARE

SHOWN IN POSITION ON PAGE 111

T0 GAIN A CLEAR IDEA OF THE INDI-
VIDUAL CIRCUITS OF EACH OF THE
SHIELDED STAGES, IT IS ONLY XNLECESSARY
TO COMPARE THE COMPLETE CIRCUIT
DIAGRAM, SHOWN HERE, WITH THE PHO-
TOGRAPH AT THE TOP OF THIS PAGE

quirements, the set has a fine appearance
and would always attract rather than de-
tract attention to itself. VYou will notice
that the units are separated by a space of
about one-fourth of an inch. This is an
absolute necessity. We have found from
experience that the potential (or voltage)
at the front of the detector or r.f. units is
different from the potential (or voltage)
at the rear of these units. These poten-
tials are induced by the flux lines of the
two coils. This potential (or voltage)
difference is so small that only very accu-

rate instruments could be employed to
measure their differences; however, these
potentials are very noticeable in the
phones or in the speaker when the units
come in contact with each other. A
cracking noise is heard and it is due to
the shorting of these small potential (or
voltage) differences. Therefore, to avoid
this disturbance the units have been sep-
arated one-fourth of an inch. This seem-
ingly small feature adds a tremendous
benefit to quietness of operation and is
in reality a blessing in disguise.
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A PARTS LAYOUT AND CIRCUIT WIRING DTAGRAM OF TERMINAL KEY
THE S-W FOUR IS GIVEN HERE. THOSE WIRES WHICH om
PASS THROUGH HOLES IN THE SUB-BASE ARE NUM- B+45V. @ A-
BERED FOR IDENTIFICATION AND SHOULD BE FOL- B+90 V. @ c-4%v.
LOWED THROUGH BY REFERRING TO THE CIRCUIT /
WIRING SHOWN ON THE FOLLOWING PAGE B+135V. @ A+B-
® B+180V. ® c+
® C-PWR

CAP OF TUBE
IN SOCKET Vi

j . -—TO ROTOR
7 PLATES
: (FRAME)
© :
B P ——]
z 3

SCREEN-GRID R.F DETECTOR oty oY) TR e
CONNECTIONS MORE CLEARLY.

~-2 STAGE
AUDIO
AMPLIFIER

RESISTOR

INSULATED FROM
iz METAL WALL
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THIS VIEW SHOWS HOW
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L{ & L2 ARE MOUNTED.

BESIDES SHOWING THE DETAILS OF
WIRING ON TIIE UNDER SIDE OF THE SUB-
BASE, TO THE LEFT ARE SHOWN THE
DETAILS FOR RAISING THE SUB-BASE FROM
THE BOTTOM OF THE SHIELD CAN 50
THAT SUCH PARTS AS FIXED CONDENSERS,
RESISTORS AND TUBE BASES MAY BE
LOCATED
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Due Considerarion Given Parts

to hit against the side walls of the unit.
Layout

The sockets employed enable the user
to enjoy a short-wave set that is not
microphonic. These sockets also afford a
strong and reliable contact from socket to
tube. It is not necessary to explain the
value of this advantage, for every sure
contact on a receiver of this type is noth-
ing more than another closed link in the
chain of sensible design features.

Proper low-wave reception is difficult
to attain. Every small item of construc-
tion must be taken into account. If only
one of these items is inadvertently passed
over, the efficiency of a short-wave
receiver is reduced markedly. There-
fore, it was important that we should not
overlook the selection of the parts, the
placement of the parts, the method of
wiring and the quality of each part when
adapted to our needs. It was only in
this manner that we finally succeeded in
developing the easily operated, easily
constructed and highly efficient receiver
that is described here.

Great care was taken in determining
the proper position for each part. Grid
leads are as short as possible. This is a
primary requisite in a set of this type, for

IF THE CONSTRUCTOR HOPES TO ACCOM-
PLISH THE SAME RESULTS IN THE OP-
ERATION OF THE $-W FOUR AS OBTAINED
BY TIIE AUTHOR, IT IS A FOREGONE COXN-
CLUSION THAT THE WELL-PLANXNED DIS-
TRIBUTION OF THE PARTS SHOULD BE
STRICTLY ADIIERED 7T0. THE SEVERAL
DRILLING LAYOUTS GIVEN BELOW WILL
AID MATERIALLY IN THE ACTUAL CON-
STRUCTION. A, B AND C SHOW THE LOCA-
TION OF HOLES OF TIIE ANTENNA STAGE,
DETECTOR STAGE AND TWO-STAGE AUDIO

!

= LA R e . are

in long grid leads a great deal o\f'er.xergy IN THIS CLOSE-UP VIEW OF ONE OF THE AMPLIFIER SUB-BASES RESPECTIVELY.
can be lost due to the characteristic of TUNED STAGES IS SHOWN THE DETAILS IN THE LOWER PART OF THE DRAWING
high frequencies to form counteracting FOR MOUNTING THE COIL SOCKET ON IS SHOWN THE DRILLING NECESSARY
flux lines to the flux lines of the regular SPACER RODS SO AS TO SUPPORT THE FOR THE BAKELITE PIECES WHICH SUP-
coil. Every connection in the set is made PLUG-IN COIL PORT THE BINDING PO3TS AXND PIN-
on the shortest path possible. Bending YA NG, | TRoRts A0t a0 p e iy o0
wires which carry high frequencies is also numbers on the dial. The condenser R
g g g g I OR R.F. CAN AND ARE TIHE ANTENNA-
a poor policy, for here again we have a is solidly constructed. One needs only to oL SIRIP. D. AXD FOU .
i { signal dissipation examine it closely to appreciate its quali- GROUXD STRIP, D, AND FOUR-PRONG PIN-
hlgh rate ol signa p i . . y pp. q JACK STRIP, E; THEN THE LEFT AXND
Only the best of apparatus is used in ties. Its taper plates give you the ad- RIGHT PIN-JACK STRIPS T AND G, OF
the receiver. The taper plate condensers vantage of a small circle c1rcumscr1bed THE DETECTOR STAGE; THEN THE DIN-
used offer a straight-line tuning effect. by the plates and help towards reducing JACK STRIP, H, AND LOUD SPEAKER
That is to ‘say as the dials are turned the size of the shielded unmits. Straight- BINDING POST STRIP, J, OF THE TWO-
from minimum to maximum the wave- line frequency condensers of the logarith- STAGE AUDIO UNIT; FINALLY THE
length rises in direct proportion to the mic type of plate would be so large as EINDING-POST -fSrTRR\III;\'iO]Rs THE BATTERY
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NOTE THAT DIMENSIONS AND PLACE-

MENT OF THE HOLES IN THE TOP OF

THE SHIELD CANS, ALLOWING ACCESS
TO THE COILS, ARE SHOWN

Fixed filament resistors are used for
every tube. In this manner, we are able
to control the complete filament system
by means of a single switch. This
method of filament adjustment is a dis-
tinct advantage in a short-wave set. It
enables each tube to work at its highest
point of filament efficiency at all times.
Rheostats employed on short-wave sets
have always given trouble. Scraping and
scratching noises in the phones disturb
the operator when the rheostat is turned
and the level of sensitiveness of a re-
ceiver is often brought far below normal
due to the lack of filament voltage im-
pressed upon the tube.

Another feature which is highly impor-
tant in the operation of the set is its
application of by-pass condensers. Ap-
plied in the proper fashion, the latter
tend to reduce the noises that might be
produced by the movement of various
parts. Every possible means of reducing
these disturbances have been taken into
account. Highly efficient fixed condensers
enabled us to accomplish this desired ef-
fect. Five .006 mfd. condensers are used
to by-pass the set properly. A .0001 mid.
condenser is used in the detector grid
circuit and a .002 mfd. condenser is used
across the first audio transformer primary
to enable the detector to oscillate properly.

In the operation of the regeneration
control, the by-pass condenser across the
control helps considerably toward quiet-
ness of operation. The noise that is
heard in an ordinary receiver, due to
this control, is here diminished and the
ease of its operation is a pleasure rather
than a hindrance toward attaining the
highest degree of sensitiveness of the

100,000 ohm variable resistance. This
control fits ideally into its important po-
sition. Its smoothness of operation and
its ability to- control the amount of re-
generation necessary offers a distinct ad-
vantage to the operator. He will find
that when operating. this control, at times,
it will be hard for him to distinguish
when the set is oscillating and when it is
not oscillating.

Amertran transformers are employed
in the audio system, enabling us to obtain
a sufficient amount of amplification. This
type of transformer has-always been a
leader. in its field and has held the confi-
dence of the radio world to its desirabili-
ties since radio has come into its own.

The method of mounting the parts in
their proper positions is unique. It is
another one of the features of the set
which takes the eye of the man who ap-
preciates something good. All the parts of

upon the shielded units, are affixed to
small bakelite panels which fit snugly in
the bottom of the cans. These small
bakelite bases are raised about one-half
an inch above the bottom of the can by
means of brass bushings. By mounting
these bases in this manner it is possible
to mount the fixed condensers, the grid
leak holders, the sockets, etc., directly
upon these bases. This method of mount-
ing presents a clean-cut neatness and en-
ables you to wire the units below the
bakelite panels. The latter has a distinct
advantage. Wiring leads can be made as
short as possible, because there are no
disturbing obstructions below the panels
to hinder their course.

A VIEW OF THE ASSEMBLED RECEIVER
WITH THE DETECTOR STAGE TOP RE-
MOVED TO SHOW PLACEMEXNT OF THE
COIL UNIT IN ITS SUPPORTING SOCKET
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THE COMPLETED SHORT- WAVE RECEIVER,

LINED UP AND READY FOR USE = THE

SWITCH IN THE RIGHT HA\ID UNIT 3

TURNS ON AND OFF THE CURRE\T TO -
ALL OF THE TUBES' )

The socket for the coils is mounted on
34” brass bushings and is raised to enable
the coils to protrude high enough over
the top of the shielded unit to make the
interchange of the coils a simple opera-
tion.

Separate binding posts are employed
to allow the operator to use any type of
tube he might wish in the detector and
audio circuits. There are individual “B”
battery leads for every tube in the set,
all fixed to a common “B—.” Different
“B” voltages can be experimented with
to bring out the maximum efficiency of
each individual tube. The set also has
separate “C” battery connections for the
two audio tubes.

Another important feature of this set
is its absence of choke coils. Choke coils
have the peculiar habit of causing fringe
howls which hamper the quality of re-
ception and also cause dead spots that
paralyze the operation of the set over a
small wave-length range. These hin-
drances are completely done away with
in the S-W Four, due to its correct
shielding characteristics and the manner
in which the by-pass condensers were em-
ployed. When operating the S-W Four,
you will find that it is alive over the
whole wavelength range and is entirely
free from fringe howls.

The dials are the best adapted to this
set. A hairline indicator is part of the
dial and helps considerably when attempt-
ing to log some distant station. The dial
has a fine operating vernier which enables
you to tune this set very accurately.

Coil Specifications

As mentioned before, the coils are of
the plug-in type. They are handy and
can be placed away in any small con-
venient place. If desired, coils can be
supplied to enable you to obtain broad-
cast band reception. The coils’ bases
have five prongs, the cathode prong being
the dummy. The detector and r.f. coils
have the same number of turns on both
the primary and secondary windings.

The number of turns on the coils are
given as follows:

. companying.
-the finished units together, first connect
‘the batteries to their respective positions
-on 'the back.of the audio unit.
-place:a. tube in the audio unit and turn
‘the filament switch to see if it lights
.properly.’.
:light-.corvectly, connect the detector and
.audio . fubes. together by means of the

‘the :d.etector stage.
‘stage. -

-their . respectlve positions,
-that:they ‘are screwed down tight.

C oil Przmary Secondary Wavelength
A B 614 17to 32.5
B v 514 13% 31to 58

C.. . 9% 2515 57 to 110
D - 15K 4914 104 to 204
“E. - 19% 8215 190 to 358
F 155 344 to 647

30%3

O berating Instructions

Full constructional and wiring details
for assembling and wiring the S-W
Four are contained in the drawings ac-
However, before placing

Then
-Then if both the audio tubes

plugs and jacks, and test the filament of
Finally, test the r.f.
If. all the tubes light properly,
screw the tops of the shielded units in
making sure
This
is very important, for if the cans are not

IN ADDITION TO SHOWING FURTHER

MOUNTING DETAILS OF THE COIL SOCK-

ETS THIS PHOTOGRAPH SHOWS HOW TO

CONNECT THE BATTERY LEADS TO THEIR

RESPECTIVE BINDING POSTS SO AS TO

AVOID THE POSSIBILITY OF SHORT-
CIRCUIT

.coils are used in the coil sockets.

Rapio News ror Auvcust, 1929

tight, they will cause scrapmg noises in
the phones.

The tubes recommended are as follows:

A UX222 is employéd in ‘the r.f. unit;
a UX112A°is advisable in the detector
unit; a UX201A is advisable-in the first
audio, and- a- UX112A or a UXI17IA
may be used in the final audio stage.
Make sure that the proper “B” and “C”
voltages are used for the tube selected.

Now, when the batteries, the antenna
and ground and the speaker are finally
connected, plug in the matched set of
coils and cover them with the shielded
caps.” Turn the filament switch. You
should hear a slight rushing sound in the
phones. If the set is squealing, turn back
the regeneration knob, which is mounted
on the front wall of the audio unit, to a
point just below the position where "oscil-
lation began.

The numbers of the r.f. and detector
dials do not always work together. To
determine the proper relation between
these dials, set the detector dial at SO0.
Then turn the r.f. dial around until you
hear the noise level or most sensitive
spot that you can obtain. You will rec-
ognize this sensitive spot, for at this
position the rushing noise is greatest for
position 50 on the detector dial. The
general idea of tuning is to keep the
two dials in step, indicating a sensitive
state for every point on the detector dial.
The reason I mention the detector dial is
because it is the main tuning control of
the receiver; however, the r.f. dial has
an effect which must be taken into ac-
count always. The r.f. dial usually works
in advance of the detector dial when like
When
the detector dial reaches 80, the r.f. dial
may read 100. Here, only the r.f. coil
should be changed to the next higher
coil to tune for a higher wavelength.
Now the detector reading will be higher
than that of the r.f. dial and when the
detector dial reaches 100, it should then
be changed for the next higher coil. In
this manner all the wavelengths will be
reached by changing one coil at a time.

The regeneration control is easy to
operate. Best results are not always ob-
tained just below the point of oscillation.
Stations may come in louder when the
oscillation control is moved a little fur-
ther away from this point. To adjust

(Continued on page 169)
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ynchronization Still _s
a Television Problem

A Suggestion for a Stmple Method of Keeping Recerver

and Transmiatter Discs in Step
By THOMAS W. BENSON

HERE may be many problems to
be solved and difficulties to be
overcome before television becomes
as commonplace as the radio set of
today, but it is doubtful if any are of
greater importance than that of synchro-
nizing. And, judging from the advances
made in this field, there is no obvious
solution of the problem. Synchronizing
might be compared -o the weather, in
that everybody talks about it but few do
anything about it.
We find that the systems suggested to
date are either too difhcult or compli-

—

TO GRID IN 5

PHOTO-ELECTRIC
CELL AMPLIFIER

TO
FILAMENT

OF
AMPLIFIER

+

Fic. 1. ARRANGEMENT OF TRANSMIT-
TER DISC FOR SENDING THE SYNCHRO-
NIZING SIGNAL

cated to use, such as the idea of using an
alternating current motor on the same
shaft as the motor driving the disk, the
frequency of the current operating the
former, or a control motor being con-
trolled by the transmitter to provide
synchronous operation of both transmit-
ting or scanning disk and the disk at the
receiver.

It might be well to point out that this
system, as developed by the Bell labora-
tories and mentioned by Baird, possesses
the same disadvantege as the plan relied
upon by some designers of television ap-
paratus. The latter plan is based on the
use of synchronous motors where both
transmitter and receiver are operated
from the same power network with the
assumption the motors will then stay in
step. This is true to a certain extent
but the promoters of this scheme forget
that the motors operate isochronous,
which does not always mean synchronous.
To make this clearer it might be said the
motors will operate at the same speed as

two clocks may be running at the same
rate, but the motors may be out of step
as the two clocks may show a difference
in time. See Fig. 3. The motors must
be put in step manually and they of
course should retain their synchronism,
but here we meet with the trouble of
overcontrolling encountered in the more
common system of full manual control
of motor speed. It is quite some trick
to frame a picture and keep it there . . .
even if one can drive a car (which oper-
ations have been often compared in
speaking of full manual operation of
motor speed).

What television needs is a system
whereby the disks can be brought to ap-
proximate synchronism. Then, once the
correct speed has been obtained, they
will get in step and stay there automati-
cally. And the equipment to do this must
be simple, inexpensive and if to meet
with wide application at this stage of de-
velopment must be within the ability of
the average experimenter to construct.
As a step to that end the writer proposes
the system of synchronism to be de-
scribed herein which to all appearances
meets the above condition.

At this point let it be understood the
device has not been brought to final,
complete development. It is offered as a
basis for further development work along
this line. It follows, of course, that any
system of true synchronism necessitates
cooperation of the transmitter, but the
system described herein requires but a
minor change in the transmitter to make
possible its use.

The first requirement is that the trans-
mitter send a strong impulse at each rev-
olution of the scanning disk. This of

“course could be done by a simple contact

arranged on the edge of the disk which
touches a light metal spring at each revo-
lution. The edge of the disk is preferred

F1c. 3. TwO pISCS MAY RUN AT THE

SAME SPEED JUST AS TWO CLOCKS MAY

RUN AT THE SAME SPEED AND YET BE
OUT OF STEP WITH ONE ANOTHER

www.americanradiohistorv.com

because the length of time the circuilt is
closed will then be very short, simply a
pulse of current being the synchronizing
signal. As shown in Fig. 1, the contacts
close a circuit that acts to impress a
small voltage on one of the grids of the
tubes in the amplifier normally used to
amplify the currents from the photo-
electric cell or cells used with the scan-
ning disk. Thus for each revolution of
the disk a strong impulse will be trans-
mitted, this impulse occurring when the
lower scanning hole is leaving and the
upper hole is approaching the scanning

aperture. It will be evident that when
" ADJUSTABLE BLOCK:,
- FIXED } 4
CONTACT, |
i = FIXED
TINSEL - CONTACT
ON DISK .7
e
T °
7o
|
10 VIEWING
| APERTURE
O
; i
DISK
F16. 2. DETAIL OF THE ARRANGEMENT

SUGGESTED ON THE RECEIVER DISC

the receiving disk is in synchronism with
thé transmitter this strong impulse giving
a light spot will not intrude upon the pic-
ture except in the extreme upper left and
lower right corners of the received picture
and then but slightly.

Having obtained the synchronizing im-
pulse, the problem is to make it control
the receiving disk, which is a little more
complicated but entirely practical. At
the same relative point as thé scanning
disk, that is, midway between the so-
called first and last holes of the spiral,
the receiving disk has a few strands of
tinsel fastened to the edge. It is im-
portant that the disk be kept well balanced
and any additional weight, slight though
it may be, should be counterbalanced by
a small drop of solder at a point diamet-
rically opposite.

Just clear of the top edge of the disk
a block of wood is mounted which car-

(Continued on page 185)
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ELEVATION AND
PLAN OF THE
CONTROL AND
PASSENGER “CAB-
IN” OF THE GRAF
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AT THE LEFT IS A
PHOTOGRAPH OF
THE RADIO ROOM IT-
SELF. THERE ARE
TWO ANTENNA
REELS, EACH CARRY-
ING A TRAILING
WIRE ANTENNA,
WEIGHTED AT THE
END. EITHER OR
BOTH ANTENNAS
CAN BE USED AT
WILL, BEING REELED
UP WHEN NOT IN
USE

Radio—the Graf Zeppelin's

Contact With the

By LIEUTENANT T. G. W. SETTLE

HE radio shack of the trans-Atlan-

tic greyhound of the air, Graf Zep-

pelin, is much like that of any other

ocean liner. It is amply large, com-
fortable, well lighted night and day, and
is more conveniently located for both
passengers and operators than that of
most surface ships.

The people of our country, while they
have become notably “air-minded” in re-
cent years towards heavier-than-air craft,
are still woefully backward in their
knowledge of and outlook upon the older
and very different branch of aeronautics,
that of lighter-than-air wvessels. They
still regard the airship as a highly experi-
mental and very expensive competitor of
the airplane. Such is far from being the

case. The two are competitors in no
sense of the word, and as to the airship
being highly experimental, you have but
to talk with anyone who has been a pas-
senger on one of the commercial vessels

which “ply the air,” or to do a little .

reading of the history of this type of
craft. Before the war and immediately
after the war, the German Airship Oper-
ating Company (called Delag), with their
old-time and small Zeppelin ships, carried
thousands of passengers between various
points in Germany on schedule, on a
dividend-paying basis, and without injury
to a single one. Our public is more fa-
miliar with the trans-Atlantic crossings,

www americanradiohistorv com

U. S. Navy

with passengers, mail and cargo, of the
Graf Zeppelin, last fall.

The majority of our people, who are in
the habit of viewing airships from a view-
point somewhat distorted by their knowl-
edge of airplanes, would be amazed at a
view of an airship’s radio room. Sup-
pose, by some magic, Joe Smith, of Po-
dunk, U. S. A, could be transported over
the water and set down in the passageway
between the radio room and the galley, in
the “cabin” of the Graf Zeppelin, in mid-
Atlantic. On his port hand (he wouldn’t
know port from starboard, but it would
be on his port hand nevertheless) he
would see a door and on it, on a neat
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THE HANGAR AT LAKEHURST, N. J.,
AND—BELOW—THE GRAF ZEPPELIN ON
HER FIRST AMERICAN VISIT

EEUTENANT SETTLE
has been communication
and radio officer of the Shen-
andoah and Los Angeles for
the past five years. He was
one of the three U. S. Navy
officer observers who made
the return trip to Germany on
the Graf Zeppelin last Fall.
He is at present on temporary
duty in Washington, in con-
nection with the design of the
two new 6,500,000 cu. ft. aire
ships now building for our
Navy.

Only
World

name plate, would be the German equiva-
lent for “Radio Room.” Now, Joe Smith,
we will assume, was a radio fan back in
Podunk, so he will immediately concen-
trate on that door. Midway down the
door he sees a shelf with a sliding win-
dow, very like the arrangement at the
stamp window at the home-town post-
office.  Just then a passenger comes
through the door from the salon at the
after end of the passageway, with a mes-
sage to a chorus girl friend of his in
London, making a date for two evenings
hence. The passenger passes the message
in through the window, an operator counts
the words, places the usual unintelligible
notations in certain places on the message
form, looks up the charges and makes

change for the passenger.

Joe Smith wonders whether if, after
all, someone isn’t just kidding him, and
if he really isn’t on one of those old and
slow surface liners, on which he has

crossed the ocean before. But then, he
knows this can’t be so, because the deck
under him is as steady as the church floor
at home, no rolling and twisting around,
no smell and dampness of salt spray. He
looks out of the window just abaft the
galley and sees that there is a wind of
gale force kicking up mountainous seas
on the surface below; a large liner of the
antiquated surface variety wallows around,
shipping green seas over her “foc’s’l,” and
Joe feels how miserably seasick he would
be down there.

An operator rushes out of the radio

shack door and into the passenger salon
with an answer from the London friend,
saying she’s dated up and suggesting the
following evening.

The radio officer comes aft from the
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bridge. He wears a natty blue uniform,
with the “Luftschiffbau Zeppelin” insignia
on his cap. Smith eagerly accepts his in-
vitation to inspect the inside of the radio
room. They enter the sacred chamber
together, and Smith gives up the attempt
to reconcile what he sees with the knowl-
edge that he is 1500 feet above the sur-
face of the Atlantic, speeding along to-
wards Europe at 60 miles an hour, in an
airship, manned by a crew of 40 officers
and men, with 24 passengers. He finds
himself in a neatly furnished room, about
7 ft. by 8 ft. in deck area. In front of
him is a desk extending the full length of
the outboard bulkhead, and on which are
located the main transmitters and re-
ceivers; at the center of this desk are the
transmitting keys, the radio log book,
and incoming and outgoing message files.
Under this desk is the antenna winch
housing. Smith sees two reels in this
housing and is told that each reel carries
a 120 meter long, trailing wire antenna,
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THE DINING
ROOM, WIILE
NECESSARILY
SMALL, IS COM-~
FORTABLY FUR-
NISHED AND
AMPLE TO AC-
COMMODATE THE
FULL COMPLE-
MENT OF PAS-
SENGERS., EX-
CEPT AT MEAL
TIMES, IT SERVES
AS THE LOUNGE
OR SALON

e

with a lead weight on the outboard end
of it. He is told that either wire, or both,
can be “put out,” depending upon the
wavelength used. The weights on the ends
of the wires are different, one a three-
kilogram, and the other a four-kilogram
weight, in order that, with both “out,”
they will spread or “fan” themselves in a
fore-and-aft plane.

The operator turns on an electric light
in the housing so that Joe can see the
“insides” of it through the cellon door.
He accidentally steps on one of the small
pedals at the base of the housing for an
instant, and the wire from one reel which
was “in,” sings as it pays out. He had
momentarily released the friction brake
holding the reel. The radio officer says

AT THE LEFT 1S
ONE OF THE PAS-
SENGER STATE-
ROOMS ON THE
GRAF ZEPPELIN.
NOT SO LARGE AS
A STEAMSHIP
STATEROOM, IT IS
BOTH LARGER
AND MUCH
MORE COMFORT-
ABLE THAN THE
BEST RAILROAD
ACCODMMODATION

“No harm done,” throws in a clutch on
the side of the housing, turns a switch,
releases the friction brake again, and a
small electric motor “hauls in” the wire.
He explains that you can haul it in by a
hand crank if you so desire.

On one end bulkhead is the radio com-
pass receiver and coil setting dial. The
coil itself is in the “bumper bag,” pro-
jecting from the under side of the con-
trol car. This bumper bag is an other-
wise hollow boat-shaped wicker basket,
covered with fabric, and -takes up the
small shocks in making contact with the
ground upon landing. This compass is
very sensitive and accurate, and of con-
siderable aid in navigating. . ’

Joe has heard much of ignition inter-
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ference from the engines of a plane.
That reminds him that he hasn’t heard
any engines on this huge craft, but now,
listening, he hears a distant drone. The
radio officer says that that is the hum of
the five powerful Maybach airship en-
gines which run for day after day with-
out even ‘“coughing,” driving the ship
along the air lanes of the ocean. Smith
realizes that he has been conversing in
ordinary conversational tones of voice;
he is told that no ignition interference
troubles whatever from the engines are
experienced by the radio people.

Graf Zeppelin’s Equipment

Let us leave Joe Smith to pursue his
hypothetical inspection of the Graf Zep-
pelin’s radio room, while we investigate
this equipment for ourselves.

As may be inferred from the above,
the radio room is located just abaft the
bridge and the navigating room, on the
port side of the cabin. It is lined with
reinforced balsa wood for noise insula-
tion.

Two intermediate frequency Telefunken
transmitters are installed. The main set
is approximately 20” x 20” x 10” in size
and is of the master-oscillator, power-
amplifier type circuit, utilizing two 70-
watt tubes in the amplifier circuit and
one such tube in the master circuit. This
transmitter has a frequency range of 100
to 1000 kilocycles, continuously variable.
The frequency adjusting operation re-
quires four settings. The emitted wave
is optionally CW, ICW or voice modu-
lated CW. The voice modulating cir-
cuit uses a 75-watt tube.

It should be stated here that an air-
ship is an extremely efficient “radiator”
from a power standpoint. The metallic
ship’s structure, which is thoroughly
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ABOVE 1S SHOWN A VIEW ALONG THE
“CAT-waLK” WHICH RUNS THE
LENGTH OF THE DIRIGIBLE, INSIDE HER
ENVELOPE. THE CREW’S QUARTERS AND
THE FUEL TANKS ARE LOCATED IN THIS
SECTION OF THE STRUCTURE

AT THE RIGHT IS A VIEW OF TIHE PILOT
HOUSE, IN THE EXTREME BOW OF THE
MAIN GONDOLA

honded electrically throughout, forms the
“ground” or counterpoise. For a given
power output, ranges are obtained from
airships much greater than those possible
on shore or from surface ships.

The main set “send-receive” switch is
built into the transmitter, but has an ex-
tension handle within easy reach of the
operator on watch.

An auxiliary intermediate-frequency 70-
watt transmitter is installed. A low-
powered high-frequency transmitter was
carried on last fall’s voyages for experi-
mentation only, no traffic being handled
by it.

The nominal range of the main set is
1500 kilometers CW, and 400 kilometers
voice modulated, but these ranges, of
course, are greatly exceeded at times.

The power sources for the transmitters
are windmill generators, mounted in the
air stream outside the cabin. The plate
supply to the main transmitter is 1500
volts, d.c. A “ship’s battery” is provided
and is an emergency power source. A
small gasoline engine-driven emergency
generator is also provided.

Two traffic receivers covering all used
frequencies are installed; they are very
sensitive and selective Telefunken receiv-
ers; seven-tube superheterodynes, with
two. audio-frequency amplification stages,
one of which may be cut out optionally.

The receivers are completely shielded, both
externally and interstage; they are single
drum-dial tuned; they have an internal
coil shifting arangement for shifting fre-
quency bands.

A small regenerative high-frequency
marine type receiver was carried last fall.

The Graf Zeppelin carries a radio offi-
cer and two operators. They, of course,
have no responsibilities towards any elec-
trical apparatus except their strictly radio
equipment. A “general” electrician is
carried in the crew to care for the electric
galley, lighting circuits and other elec-
trical gear.

Miscellaneous auxiliary gear is installed
in the radio room, such as a receiver bat-
tery charging panel.
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New Apparatus

It is understood that higher power
high-frequency equipment has been in-
stalled on the Graf Zeppelin during the
past winter. No details are available, but
on the first crossing this year, it is
planned to have an announcer on board
transmit (by voice) on the high-frequency
set, this to be rebroadcast on “broadcast”
frequencies by a chain of stations in this
country. It is further planned, accord-
ing to press notices, to have an airplane
meet the Graf Zeppelin a short distance
offshore, and to have a two-way conver-
sation between plane and Zeppelin, re-
broadcast by the group of stations. The
call letters are DENNE.

(Continued on page 184)


www.americanradiohistory.com

120 Ravio News For Auvcust, 1929

Sound Amplifiers

A tremendous new market
which manufacturers of
equipment are beginning to
visualize, and which offers
exceptional opportunities to
the custom set builder, the
dealer and professional radio
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Courtesy of Samson Eleetric Company
ABOVE—IN THE LEFT MIDDLE BACK-
GROUND CAN BE SEEN THE TRAIN-
ANNOUNCING LOUD SPEAKER IN A MOD-

ERN RAILROAD STATION

AT THE RIGHT — SOUND AMPLIFIERS
MAKE IT POSSIBLE TO SUPPLY “RADIO
IN EVERY ROOM” IN THE LARGE HOTELS

HE field of power amplification is

one deserving of the most careful

consideration of every radio man,

and, I might almost say every busi-
ness man, because this field is one the
effects of which are going to be almost
unbelievably far-reaching. It is safe to
say—and this is a conservative estimate
—that the coming year will see the in-
stallation of not less than 100,000 power
amplification systems for commercial use.
Heretofore the surface of this field has
scarcely been scratched, even though dur-
ing the past year, through the develop-
ment of talking movies, power amplifica-
tion has been extensively adopted in
theatres.

Just to consider a few of the possible
applications of power amplifiers—there
are 26,000 hotels in the United States
today, every one of which is a logical
prospect for a power amplifier system of
some kind to reproduce radio and per-
haps phonograph programs for distribu-
tion to the public rooms or to the indi-
vidual guest rooms. There are 73,000
hospitals and institutions which are log-
ical prospects for systems which will per-
mit the distribution of programs to the
bedsides of patients through the use of
individual head phones or through the
limited use of loud speakers. There are
innumerable local meeting rooms, dance

halls, etc., a great many of which will
sooner or later install power amplifiers
for the reproduction of dance music and
addresses. There are 263,000 school
buildings, a great majority of which will
eventually employ amplifiers to bring
special educational radio programs di-
rectly to the classrooms and also to make
it possible for school heads to address
entire student bodies, either in an indi-
vidual school or, via radio, in all schools
within the city.

In addition to all these there are count-
less local stores, confectionery parlors,
restaurants and assembly places where
loud speaker systems will be employed as
entertainment or advertising features.

A Fertile Field for Servicemen

From an economical as well as a prac-
tical standpoint the power amplification
field starts off in a better position than
did radio. The demand for radio re-
ceivers came before receivers had been
developed to an even partially satisfac-
tory point. On the other hand, power
amplifiers have already been developed to
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men in general

By

S. GORDON TAYLOR

Courtesy of PennsyIvania Hotel

an extremely high degree, in advance of
the anticipated demand. All that is re-
quired now in this new field is facilities
for production and installation to meet
the demand which is already evidenced
on every side. There need be little worry
about the production of suitable amplifier
equipment, because a large number of
manufacturers are already in production
and are prepared to step up their produc-
tion to keep pace with demand. The
most pressing need right now is for men
in the field to do the actual installation
work. Right here is a tremendous oppor-
tunity for the professional radio man
who has heretofore been engaged in set
building, radio installation or engineering
work. His knowledge of audio amplifica-
tion is already developed to a degree
which in most cases will permit him to
shift his activities to this new field with-
out any extensive preliminary training.
He is, therefore, qualified to step right
into the work, perhaps in a comparatively
small way in the beginning. With the
experience gained through the small be-
ginning he should soon qualify to bandle
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any type of installation that may come
his way.

1t will be realized, of course, that the
demands for power amplification will
vary. In one case, as in a small store or
restaurant where the installation is to
be used only in the reproduction of radio
programs and perhaps phonograph selec-
tions, nothing more than a modern radio
receiver may be required. Other projects
somewhat more extensive in nature will
involve the use of separate power ampli-
ficrs capable of delivering the equivalent of
the maximum output of a push-pull stage,
employing a pair of 245 tubes. Finally,
in the really high power amplifier installa-
tions, larger amplifier systems employing
two or more of the 250 type tubes will be
required. All of these types of ampli-
fiers are alike except for the amount of
power involved and all are familiar to
any radio man who has had even a mod-
erate amount of experience in this field.
The only part of the work in this new
field with which he may not be entirely
familiar is the distribution wiring for
large jobs and the proper circuit arrange-
ment and physical placement where sev-
eral loud speakers arc to distribute the

Sl
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output of a single amplifier. These points
need not be a subject of any special worry
to the man entering this new field, how-
ever, because he will find that many of
the manufacturers of amplifier equipment
stand ready to equip him with technical
literature covering these subjects. More-
over, on large installations special tech-
nical assistance will be willingly supplied
by the manufacturer’s engineering depart-
ment.

In developing a power amplifier instal-
lation business there will be found the
great advantage that the average sale in-
volves a considerable sum of money and
a decidedly worth-while profit.  This
business is unlike the receiver sale busi-
ness, inasmuch as the installation of a
power amplifier in a store, school or hotel
represents a business investment on the
part of the purchaser. Such a sale does
not depend on a hobby or a whim, but
the purchase is made in exactly the
same way as a store proprietor would
purchase a delivery truck or a new show
case. Being an investment, the amount
of money such a man is willing to spend
will depend directly upon the business-
building service which the installation can
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render him. That this is true is evi-
denced in the fact that some hotels have
spent $50,000 or more for such installa-
tions, and one large hotel organization has
invested over $1,000,000 in the installa-
tion of equipment to enable them to pro-
vide radio reception in every room of the
several hotels which they own. Even at
this early stage of the development of
this field, installations costing several
thousand dollars are becoming quite com-
mon. One dancing academy has recently
made an installation consisting of two
automatic phonographs, together with
power amplifiers and loud speakers in
which a total of approximately $3,000 was
invested. On this particular job the in-
stallation man made a profit of close to
$500 and was able to complete the entire
installation in less than a week’s time.

This particular job is of interest be-
cause the whole thing arose from a little
careful observation on the part of the
man who made the installation. It had
been the practice in this academy to em-
ploy four musicians to provide the mu-
sical accompaniment for the dancing in-
struction during the daytime. Through
the phonograph and amplifier installation
the relatively high salaries paid to these
men were saved and the music provided
was as good as that which had been sup-
plied by the musicians. As a matter of
fact, the music was superior, because
high-grade phonograph records made by
leading dance orchestras were employed.
In any event, the saving in salaries alone
was sufficient to pay the upkeep cost of the
new equipment and to pay off the initial
cost in less than a year.

The Serviceman’s Personal
Qualification

Assuming that the reader is qualified
to undertake the type of installation work
outlined above and desires to enter this
new field, the question arises as to where
he is to start and how he is to go about
it. Before he can undertake an instal-
lation job it is obviously necessary to
first get the job. This means that he
must be a salesman as well as an instal-
lation man. There is the advantage in
this connection that he need have little
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worry about outside sales competition.
Manufacturers of power amplifier equip-
ment do not employ salesmen to cover
any territory intensively. Moreover, if
a salesman were to go into a territory
from the outside he would lack the per-
sonal contact enjoyed by a local man. As
a matter of actual fact, the manufac-
turers of power amplifier equipment are
only too glad to have contacts and to do
business with local men whom they feel
are capable of making workable installa-
tions and they will extend every possible
effort to co-operate with such men.
One very important factor in the suc-
cess to be met in building up a business
of this kind is a careful preliminary study
of the local market for installations of
the types under discussion. For instance,
before approaching a prospect, thought
should be given to the selling points
which are likely to influence him. If the
prospect be a restaurant owner, for in-
stance, he may be very much impressed by
the fact that through the installation of a
simple radio receiver and power amplifier
he will be able to reproduce in his res-
taurant the dinner music broadcast from

the dining rooms
of some of the
larger hotels
through the local
radio stations.
Also the fact that
practically all of
the more preten-
tious restaurants
in large cities em-
ploy orchestras to
provide a musical
background, is
proof of the value
of providing such
entertainment.
The smaller res-
taurant obviously
cannot afford the
expense of having
its own orchestra,
but with a com-
paratively small
expenditure for
equipment, music
of the best quality
may be obtained
either through the
use of a radio and
amplifier installa-
tion or by employ-
ing a high quality
amplifier to reproduce the output of an
automatic phonograph.

Other good sales arguments may readily
be found. For instance, this same res-
taurant owner may suffer from the com-
petition of one or more neighboring res-
taurants. In that case, other conditions
being equal, he can gain the edge on com-
petition through the provision of high-
grade entertainment, such as-can be pro-
vided by the installation on which he is
being sold. There may be many other
local considerations which, if studied in
advance, would help to create sales. This
is one reason why a local man is in a
better position to sell installation of this
type than'is an outsider. The local man
is more likely to be familiar with local

conditions and can, therefore, plan his.

sales arguments to fit in with the local
conditions.

In the beginning it is wise to concen-
trate the sales effort on two or three.
smaller installations, such as those that
might be required in a local meeting place.

or a restaurant. Then gradually. the
scope of sales effort can be extended to
somewhat larger jobs. This method has
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the advantage that it starts with the
simplest installations to provide expe-
rience. At the same time, through these
installations a certain amount of pub-
licity is obtained which helps in closing
larger transactions and direct contacts are
developed with the equipment manufac-
turers.

Home-Built Versus Manufac-
tured Apparatus

One of the questions which will arise in
the mind of the installation man is that
concerning the equipment to be used. In
some cases his inclination will be to build
the amplifier and power supply units
himself, and the radio receiver also if one
is to be used. This is a subject deserv-
ing of careful consideration. A little
thought and investigation may show that
it will be more profitable to buy ready-
made equipment and limit his activities
to the actual installation. With this idea
in mind it is by all means advisable to
collect complete data on the equipment
available on the market. Where the
names of manufacturers of this equip-
ment are not known, many can be found
by consulting the advertising pages of this
publication. Also, in the future articles
of this series a great deal of the avail-
able equipment will be shown in the illus-
trations.

It is sometimes advantageous in the
beginning to assemble the amplifier and
power supply unit from standard parts.
This is particularly advisable where one
may not be too sure of his knowledge of
power amplification. By this means he
can gain complete familiarity with the
principles and circuits involved and can
thus build up a valuable practical knowl-
edge which will serve him in good stead
when he later has occasion to buy ready-
made equipment. This plan also has the
advantage that it provides a larger mar-
gin of profit on each transaction—very
often an attractive feature when building
up a new line of business. After a busi-
ness gets under way it may be found
more desirable to drop construction work
in order to concentrate on installation
and selling activities. This procedure is
only suggested, of course, because this is
one of the problems every man in this
field must solve for himself in the light
of his own particular conditions and fa-
cilities.
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Some Practical Applications

In addition to straight installation and
possible construction work there is an-
other possibility in this new field. There
are a great many instances where a power
amplifier used in conjunction with either
a phonograph or a radio receiver could
be rented out on special occasions. In
one small town in eastern New York, for
instance, a radio man built up a portable
power amplifier outfit which he rented to
a local lodge one night each week to pro-
vide music for the weekly dance. With
the amplifier he supplied a radio receiver
and a small portable phonograph. He,
himself, operated the installation. If
there was good dance music being broad-
cast by any of the nearby stations he
would reproduce the music picked up by
the radio receiver. If no suitable dance
programs were available, or in the sum-
mer when static conditions were bad, it
was only necessary to throw a switch to
connect the phonograph in place of the
radio receiver. Thus he was able to pro-
vide a continuous and high-grade program
throughout the evening. Not only did he
secure a worth-while income from this
one contract, but in addition he was fre-
quently called upon. to install the equip-
ment in other places, particularly in con-
nection with church festivals, lawn par-
ties and other dances. On the occasions
of broadcasting of special events he was
always able to find a local storekeeper
who would rent the outfit for that one
occasion.

A college man in an eastern city fol-
lowed this same practice. He made an
arrangement with the owner of an out-
door skating rink to provide music every
night during the winter that the skating
rink was open. This provided him with
a substantial income during the winter.
In the summer he arranged with the
owner of a small resort hotel to provide
dance music for an outdoor pavilion
owned by the hotel management. In
other cases of this kind arrangements
have sometimes been made to rent out
equipment to provide dance music, in
payment for which the owner of the
equipment would receive a percentage of

HO and what consti-

tutes the market for
sound amplifying equipment?
As Mr. Taylor points out,
there are some 26,000 hotels
in the United States; 73,000
hospitals; 263,000 school
buildings; innumerable lodge
and other local halls and
dance halls; countless restau-
rants, confectionery parlors
and other stores and assembly
places.

Each of these groups is a
logical market for power am-
plifier equipment, for the re-
production of radio programs,
phonograph records, and in
some cases for direct voice
pick-up and reproduction.
Each of these three “pick-ups”
is readily adaptable to the
same basic loud speaker
system.

For radio reproduction, a
radio tuning unit feeds into
the amplifier; for phonograph
reproduction, a simple pick-
up device is all that is neces-
sary; while a microphone suf-
fices : where direct voice re-
production is desired.
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Tae BAND-STAND, BOTH IN PARKS OF
LARGE CITIES AND IN PUBLIC SQUARES
OF SMALL TOWNS (AND PERHAPS ES-
PECIALLY IN THE LATTER), TAKES ON
NEW SIGNIFICANCE., INSTEAD OF FILLING
IT WITH PERFORMERS OF MEDIOCRE TAL-
ENT, MODERN SOUND AMPLIFIERS MAKE
POSSIBLE THE ENJOYMENT OF REAL MU
SIC, EITHER FROM A CENTRALLY LO-
CATED BAND OR ORCHESTRA OR FROM
RECORDED OR BROADCAST PROGRAMS. TO
THE LEFT IS A LOUD SPEAKER EQUIPPED
BAND-STAND IN LIMA, PERU

BELOW——ANOTHER EXAMPLE OF “RADIO
IN EVERY ROOM' OF A HOTEL

the gate receipts. In at least one case a
very profitable arrangement was made
whereby the owner of the amplifier equip-
ment received a concession for the sale
of soft drinks, etc.

In view of all of the possibilities sug-
gested in this article it Is quite obvious
that any man who is qualified for this
type of work may profitably consider par-
ticipation in this field. For the man who
at present may not be fully qualified
technically, much will be found in the
succeeding articles to help him. Cer-
tainly the whole layout is one worthy of
very careful consideration either as a pos-
iibility for full time work or as a side
ine.

It will be the endeavor in the succeed-
ing articles of this series to provide a
great deal of data which will be useful to
the radio man who desires to specialize
in the sale and installation of amplifier
equipment. Descriptive material on dif-
ferent types of amplifiers, both ready-
made and those to be constructed from
available parts, will be given. Also there
will be comprehensive data on special
types of radio receivers. Obviously pho-
nographs will play a rather important
part in a great many future installations
and these will not be overlooked in this
series of articles.

Of perhaps greatest importance will be
numerous photographs of wvarious types
of installations that?have actually been
made, together with descriptions of the
various features and problems of these
installations.
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"What Are the Facts
About | elevision?

By ARTHUR H. LYNCH and DR. C. FRANCIS JENKINS

HE Fourth Annual Convention of

the Institute of Radio Engineers

was held in Washington last May.

At the Convention banquet, Dr. A.
Hoyt Taylor, President of the Institute,
was Toastmaster. After introducing sev-
eral very prominent radio men who occu-
pied places at the speakers’ table, he
called for a few impromptu remarks from
Dr. Lee DeForest, inventor of the audion,
or, as we have come to know it, the
vacuum tube.

“TELEVISION, THE TWIN WHICH STUT-
TERS SO BADLY —DR. LEE DE FOREST

Rising to the occasion from an‘incon-
spicuous table and bubbling over with
that sparkling humor which is one of his
most charming characteristics, the famous
inventor delivered one of the simplest,
most sensible, shortest and most satis-
fying speeches of the evening.

“Ladies and gentlemen,” said he, “you

are celebrating the anniversary of the
birth of radio. Radio has matured greatly,
has married and we now have two new
babies. I would like to tell you just a
few things about these twins. One has
begun to talk a bit. Its voice is still a
bit raucous, but it is showing the effect
of cultivation and soon it will be as sweet
as it is already powerful. I am speaking
of that marvel of many companion
sciences, the talking motion picture.”
_ “Then there is that other twin which
stutters so badly and suffers so from astig-
matism, the twin which you have so well
named ‘Television’.”

Such an apparently pessimistic presen-
tation of fact coming from some other
scientist might be discouraging. But
when statements like these are made by a
man like Dr. DeForest you may always
count upon his carrying on and leaving off

with a picture totally at variance with the

mental conjuring his first remarks en-
gender.

As is usually true with his speeches, this
one was of just such a nature. Dr. De-
Forest has been a pioneer in radio long
enough to have experienced the heartaches
which are the lot of most pioneers and has
emerged from his failures and disappoint-
ments and reverses with a patience and
optimism which presuppose a natural ten-
dency toward optimism and are only fully
developed by time and hard knocks. Some
folks, tried as he has been, would long
since have lost confidence in everything
and perhaps, as a consequence, become
very bitter.

Starting as he did, from an abyss of
pessimism, he painted a picture of radio,
from its early days, to the radio we know
today. It has been a very rough road. It
has been surrounded with a romance
hardly to be duplicated in any other busi-
ness. Radio has grown in a very few
years from a business in which the total
number of dollars, invested then, is now
more than matched by n.illions of dollars.
Radio is directly responsible for the me-
teoric rise of many young men from finan-
cial insignificance to the status of million-
aires. Radio, in a few short years, has so
materially benefited almost every other
industry in our country as to make its
effect almost inestimable.

Few, if any, scientists of twenty years
ago would have dared to hazard a guess
which would in any way encompass in its
scope those things which have actually
come to pass as a result of radio progress.
Summarizing them would require more
space than we have available. What

prophet of twenty years ago, for instance,
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would have dared to say that today an ex-
plorer at the South Pole would be in con-
stant communication by radio telephone
not only with his home city and nearly
every other city on the globe, but also in
a position to chat now and then with a
similar exploring party encamped north of
the Arctic Circle? Who, even so recently
as 1909, would have dared suggest that a
man would sit at his telephone in New
York and exhort his wife in Paris to re-
frain from a voyage over the Atlantic,
aboard an air liner? )

Who would have dared to predict that
a great political campaign for the Presi-
dency of these United States would be
carried into the homes of almost every
family in them? Who would have believed
the man who would have dared to sug-
gest that folks in all sections of our coun-
try would dance to the rhythmic music of
a single orchestra playing in London?

But all these things have been brought
about. We accept them today as a part
of our daily lives in much the same fash-
ion as we accept the sunrise. And all this
leads us to the discussion of the problem
now facing radio’s master minds, the sub-
ject which has been dreamed of and which
is gradually coming out of babyhood un-
der the patient and intelligent guidance of
men like Dr. DeForest.

Television is today in much the same
state that radio was in about 1900. You

DETAILS OF THE TELEVISOR TRANSMIT-

TER WHICH WAS USED AT EAST PITTS-

BURGH LAST YEAR; (Ll1) THE LENS,
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may remember that the sending of a few
dots from one point to another a few
hundred miles apart was somewhat of an
achievement in those days. The men who
did it were heralded as the forerunners
of a new era in communication. They
were, well—that is just about where we
are with television today.

A few months ago a young engineer
named James Millen working in Boston
received television motion pictures sent
from the laboratory of Dr. C. Francis
Jenkins in Washington, D. C.

“The beginning of a new day,” was
what some of the papers said of his work
Some of the opportunists and pseudo-
scientists had visions of home telemovies
of all the leading sports events, and the
appearance of such over-optimistic reports
in the newspapers made many folks be-
lieve that these things were “just around
the corner.” That, of course, is just bunk.
There is still much to be done before that
very wonderful day arrives. But it will ar-
rive. There is very little doubt of that.

As a result of the over-optimistic bally-
hoo which rose like a tidal wave just be-
fore the last political campaign, many
folks were led to believe that a television
receiver or a television attachment for
their present receiver would be marketed
in time for them to see as well as hear
those wonderful events. Truly that was
something worth waiting for. The regu-
lar radio business suffered quite badly, as
a result. Folks had all sorts of notions
about television. Chief among these no-
tions were the ideas that the machine,
when it was introduced, would be small
and very cheap and easy to operate; that
it could be hooked right onto the regular
receiver and the National Convention or
the World Series or the Grand Prix Race
would be thrown on a screen on the living
room wall with all the clarity one now
finds in the movies.

Well—that’s ‘just -a dream, for some
time to come.

It would have done the newspaper per-

TELEVISOR IN USE AT WRNY DURING
EARLY ATTEMPTS AT TELEVISION BROAD-
CASTING
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petrators of such bunk a great deal of
good and possibly put the fear of God in
their hearts to hear the most eminent
engineers in the country chat about the
problems of television at the Institute of
Radio Engineers’ Washington Convention.

It is far from my purpose to lead you to
the belief that television is impossible or
that it is not worth having, even if pos-
sible. We will have it. We will have it
in much the same fashion as described
last year as being “just around the cor-
ner.” But we won’t have it immediately,
and as Chick Sale so aptly remarks, “I’ll
tell you why.”

In order to get a true understanding of
the situation as rapidly and as easily as
possible, let us get the reason for the
“movement” in the regular movies. The
present day movie is the application of a
combination of machines, based on very
thoroughly developed scientific research,
designed to take advantage of certain
physical characteristics of our eyes and
thus make us believe we see something
which we don’t see at all. The movie
people are doing a very fine job of “kid-
ding” us and they are always attempting
to do a better one. The movie of only a
few years ago was not much better than
the best television of today. So there is
hope.

S A L e
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In order to make the pictures “move,”
a number of still pictures, with the various
objects in them in different places with re-
lation to each other, are flashed before our
eyes. Each picture is actually motion-
less for the very small fraction of a sec-
ond it remains on the screen. After our
eye has seen it, a shutter is automatically
carried before the projector and the
picture is cut off the screen and the
screen is actually in total darkness while
another picture is put in place automatic-
ally, and, like the first one, is flashed upon
the screen.

There is a certain lag in the functioning
of our eyes sometimes called “persistence
of vision,” and as a result there is a blend-
ing of the pictures “shot on the screen,”
resulting in a reaction on our brain which
makes us believe that the picture really
moves. By a painstaking application of
the knowledge of -these optical illusions,
motion picture producers have been able
to present us with some very pleasing re-
sults. -

This is, of course, a very simple state-
ment of the movie problem. It appears
to be very easy. It is not. It is only be-
cause of the untold patience, energy and
the courage to spend fabulous sums in re-
search that the movie, as we know it to-
day, exists. There are many heartaches
in the wake of its progress.

As a result of the study by motion pic-
ture experts a group of mathematical rules
have been formulated. A few simple facts
from movie technique will serve to give
you some notion of the monstrous task
facing television; a task which Dr. Alfred
N. Goldsmith, Chief Engineer of the
R.CA,, told me, in Washington, was the
greatest task before the radio engineering
fraternity today—hence the most interest-
ing.

Standard motion picture film is made to
measure sixteen pictures to the foot. In
the parlance of the technical cinematog-
rapher, each picture is called a “frame.”
With a projector using standard film and
running at normal speed, twenty-four
frames are flashed upon the screen each
second. If less than twenty-four frames
appear, what is known as a “flicker” re-
sults, because the time between each two
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frames is too long to take full advantage
of the sluggishness of action of our eyes.
The fewer the frames, the worse the
flicker. Increasing the number of frames
beyond a certain point does not improve
matters much and very pleasing results
are obtained from the standard practice
of twenty-four frames.

Now, if we are going to have television,
we would assume that the simplest way to
bring it about would be to apply the same
principles that years of experience have
made standard in movie practice. In fact,
the best way to produce telemovies should
be directly from movies. That should
be all right; but it doesn’t work out just
that way.

As we have said, motion pictures, put
through a televisor in the Jenkins Labora-
tory in Washington have been picked up
by James Millen in his laboratory in
Boston. That is a statement of fact. It
is, however, not a complete statement of
all the facts. I will try to give you a
word picture of the net result.

If, instead of putting his motion picture
film through a television transmitter, Dr.
Jenkins had passed it through a regular
motion picture camera at normal speed,
the resulting picture could have been the
size and character of any normal motion
picture.

The picture received by Mr. Millen,
however, was not much larger than an
air-mail postage stamp and it was clear
enough to be recognized, but no one but
the greatest of enthusiasts would have
cared to look at it for any length of time.
As a picture, it was of interest to few. It
portrayed in silhouette a little girl bounc-
ing a large ball. As a photographic por-
trayal it would not rate very high. As a

JENRINS 7-INCH DRUM SCANNER AND
36-INCH DISC SCANNER MAKE THE
SAME SIZE PICTURE

movie it would not rate much higher, but
as a television experiment it was truly re-
markable. And that gets us to the point of
view where we are not foolishly expecting
perfected marvels at once; where we are
not discouraged by the immensity of the
task, but where we can appreciate in rela-
tively open-minded fashion, what has been
done, what is being done, and what we
may reasonably expect to find engineers
doing in the immediate future.

So, let us start with the movie film. If
we could use it at the transmitter and
have it reproduced with anything like
fidelity at the receiving end, it would be
possible to throw it up to fairly large size
and reproduce it in many homes in a man-
ner which would be sufficiently good to
warrant its use. The Jenkins Laboratories,
Washington, D. C., are attempting to
bring this very situation about, and for
that reason we may well consider the fol-
lowing exposition of the problem and the
manner in which its partial solution has
been accomplished. For this highly in-
formative treatise we are indebted to Dr.
C. Francis Jenkins and to the Iustitute of
Radio Engineers for permission to publish
the following lecture, which was read at
its convention last month:

IN the art of transmitting pictures elec-
trically, the accepted plan is to syn-
thetize, as well as analyze, the picture
surface in a successive consideration of

‘the several elementary areas of the sur-

face.

For example, if the picture surface is
divided into 48 horizontal bands, each of
these bands is assumed to be divided into
48 elementary areas, making 2304 ele-
mentary areas for the whole picture sur-
face. If the complete reception of the
picture takes five minutes, obviously a
recording surface must be employed; for
example, a photographic film or plate, an
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JENKINS MULTIPLE-CATHODE LAMPS
USED IN DRUM RADIOVISOR

electrolytic paper, or a plain piece of
paper on which ink or other coloring
means is used.

However, if the speed of completing
each picture is reduced to 1/15th of a
second, and repeated every 15th of a
second, no recording surface is needed,
for, because of persistence of vision, the
picture can be assembled directly on the
eye, and “radiovision,” “radiomovies,” or
television becomes an accomplished fact.

This is the method, fully described as
long ago as 1884, which has been employed
by all workers to the present time.

The picture scanning mechanism em-
ployed in this 1884 device, and by others
since, consists of a rotatable disk with 48
miniature apertures therein, the diameter
of each aperture being about 1/48th the
length of the scanned line, or 1/2304th
part of the whole scanned area, and con-
veniently termed the “elementary area”
of the picture surface.

As each aperture in the disk lies on its
particular radius, of 48 such radii, and
each aperture located approximately its
diameter nearer than its neighbor to the
axis of the disk, namely, in a spiral, it
will readily be seen that when the disk is
rotated the locus of each aperture in suc-
cession produces a linear scanning of the
whole picture area.

Because this scanning disk limits the
illumination to the light which can pass
through a single one of these tiny holes, a
powerful source of light is required for
adequate lighting, just as is required in a
pin-hole camera, with which it is com-
parable. .

As such a powerful light was not avail-
able in my laboratory, I put a lens over
each aperture in the disk, making the
aperture as large as the working area of
the lens, and a comparatively small light-
source, e.g., an automobile headlight
lamp, was then quite adequate. The nec-
essary elementary area was attained by
focusing the light source into a pin-point
on the subject or surface to be scanned.

This lens-disk was shown in some of
the illustrations used with a descriptive
article previously published.*

The same lens-disk was also used in a

* C. Francis Jenkins, Rapro News, December,
1923.
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THE CIIASSIS OR MECHANISM FOR THE
JENKINS RADIOVISOR (DRUM-TYPE
SCANNER)

public demonstration of radiovision and
radiomovies on June 13, 1925, broadcast
from Navy Station, NOF, Anacostia, and
received in my laboratory in Washington,
in the presence of Navy Secretary Wil-
bur; Acting Secretary Judge Davis, Com-
merce Department; Director Dr. George
M. Burgess, Bureau of Standards, and
many othér government officials.

But the disk scanner, whether aper-
tured disk or lens disk, has physical limi-
tations in practical application which
seem, as at present employed, not to per-
mit very much development.

In the scanning disk, the minimum sep-
aration of the apertures determines the
width of the picture; and as the picture
is approximately square, this aperture sep-
aration also determines the offset of the
ends of the spiral.

A disk 36 in. in diameter is required,
therefore, for a picture 2 in. square. A
4 in. picture would require a disk of 6 ft.
diameter—a rather impractical proposi-
tion in apparatus for home entertain-
ment, even if it were possible to get
power enough out of the house wiring to
bring the disk quickly up to the proper
speed. .

To lay the apertures out in a multiple
turn spiral does not help, for the picture
size is still determined by the separation
of the last two apertures nearest the axis
of the disk. And such an arrangement
requires a rotating mask or other com-
plications which more than offset any
theoretical advantage.

For a source of light to make up the
picture in an apertured disk receiver, it is
usual to provide a glowing plate cathode
in a neon gas lamp.

This glowing cathode plate is looked
at through the flying apertures of the
rotating disk, the incoming radio signals
modulating the cathode glow to build up
the picture. The cathode plate for a 2 in.
picture must, to provide a marginal lati-
tude, be somewhat larger than the pic-
ture, say, 2% in. square.

To light this 214 in. cathode plate re-
quires from 90 to 110 milliamperes of
current, necessitating special amplification
of currents obtainable from the plate of
the last amplifier tube of usual radio sets.

And so the proposition as a whole does
not look very enticing, and it was for

\

these reasons that I never employed the
elementary-area apertured scanning disk.
The lens-disk was the nearest I ever came
to it.

The drum method, however, is much
more promising, for a cylinder, or drum,
is free from many of the limitations of
the disk, and has some very meritorious
features of its own.

To get a mental picture of the drum,
structurally, let us image a hollow cylin-
der 7 in. in diameter, 3 in. in length, and
1/16 in. wall; with a hub, hollow for
the length of the drum, and about 124 in.
inside diameter. The hub has an exten-
sion outside the drum which slips onto
the 14 in. shaft of a small motor.

There are 48 scanning apertures
punched or drilled in the peripheral wall
of the drum, each aperture of elementary
area, say 1/24th in. diameter. The
apertures are arranged in four helical
turns and spaced 2 in. apart circumferen-
tially, the turns being 14 in. apart.

Inside the drum-hub a 4-target cathode-
glow neon lamp, 114 in. in diameter, is
held by a clamp mounted on the motor
platform at the open end of the drum,
preferably.

Between the lamp and the periphery of
the drum are tiny quartz rods, each rod
ending under its particular minute aper-
ture in the drum surface.

A quartz rod has a peculiar property,
in that light flows through it as water
flows through a pipe. That is, the use of

JEI\'KI.\'S DRUM RADIOVISOR SHOWING
QUARTZ RODS TO CONSERVE LIGHT BY
OVERCOMING THE INVERSE SQUARE LAW,
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quartz rods may be thought of as avoid-
ing the light loss due to the inverse square
law.

One of the cathode targets is located
under each of the rows of quartz rods,
and they are lighted in succession through
a 4-segment commutator, by current from
the plate of the last tube of the radio
receiver-amplifier.

Because the movement of the inner
ends of the rods is so short, these cathode
targets need be only about 14 by 3/16
in. in size, or, for ample latitude in set-
ting the lamp, say, 3/16 by 4 in.

Such small size targets obviously re-
quire only a very small amount of cur-
rent compared with the current required
for the 214 in. square cathode plate of a
disk scanned picture; say, 3 to 5 milli-
amperes. The light-modulation of these
small cathode targets seems to be just as
easily done, if not more easily, than a
large plate.

The quartz rods are employed to avoid
the light-loss due to the inverse square
law. And to discover how effective they
are, one has but to remove the rods, for
no picture can be seen without them,
though every other condition remains the
same.

The miniature cathode targets lie about
3/16th in. from the inner end of the
quartz rods, which at this point have
relatively small movement. The size of
the picture, however, is limited only by
the arcuate distance from the outer end
of one rod to the outer end of the next.
But as the light at the outer end, that is,
the picture end, of the rods is just as .in-
tense as it is within 3/16th in. of the
light source itself, we get an acceptably
lighted picture, for there is no loss of
light in its travel along the quartz rods.

Neither does the drum scanner have
another of the limitations of the disk.
That is, the scanning apertures in the
drum may be arranged in a plurality of
helical turns without in any way changing
the spacing between any of the apertures.

A drum 7 in. in diameter with scan-
ning apertures in four helical turns gives
a 2 in. picture. Magnified, the picture
appears about 6 in. square; and in daily
use it has been found that five or six
people, the whole family, can very con-
veniently enjoy the story told in the
moving picture.

The same size drum with six helical turns
gives a 3 in. picture, unmagnified, which
is more than twice the area of any picture
possible with a 36 in. disk.

(Countinued on page 170)
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Putting the Portables
T'hrough Their Paces

Further Experience With the Portable Transmitter
and Multiwave Receiver Described Last Month

WILLIAM H. WENSTROM

By

HIS rather imposing title covers

several aims. Under it we narrate
. some further field tests with the

portable transmitter and receiver
described in the last issue (Rabio News,
July, page 33), and explore more thor-
oughly some of the fascinating angles of
portable work, even lapsing occasionally
into reminiscence.

Further Tests

On a recent warm night we took the
receiver .up on the roof of a building,
about 250 feet above the Hudson River,
to see what could be done with the broad-
cast coil. To give the 30-foot antenna
and the two diminutive 199 tubes at least
a fighting chance, we naturally waited
until the New York broadcasters were
supposedly off the air. But the first thing
we heard was WEAPF, relaying the Fort
Worth celebration in honor of the endur-
ance fliers, Robbins and Kelly—interest-
ing enough to bear listening to for a time,
while Saturn and then a copper moon
rose slowly over the Garrison hills. A
light fog clung close to the river and its
banks, the center of a high-pressure area

RowiNG OUT ON THE HUDSON READY
TO COMMENCE THE TESTS

Lieut. U. S. Army

was approaching—all in all it was a good
radio night. The first “outside” station to
be logged was W]R at Detroit, followed in
a few minutes by WENR and WCVN at
Chicago, and WLW at Cincinnati. These
were all at loud headphone volume. Then
came WPN] at Milwaukee, fainter but
distinct. An elusive voice and strain of
music turned out to be, after some trying,
WBAP at Fort Worth. By straining ears
and patience, not to say conscience, we
might have reached the coast; but Fort
Worth seemed enough—we took the set
downstairs, leaving the night to Saturn
and the moon. :

City, about 150 miles away. On the 80-
meter coil several amateurs in the 1st and
8th districts—New England and the
eastern mid-west—were copied. This
was up to expectations, as the 80-meter
band never is very populous in the day-
time.

With the 40-meter coil there was some
difficulty in tuning, as the wind was rising
and swinging to eastward, driving the
waves around the bend in the river. The

AN AERIAL VIEW OF WEST POINT SHOW-
ING THE TERRAIN IN WHICH THE TESTS
WERE MADE

On a morning test from the same loca-
tion with the 111-D coil, plenty of ships
came in around 600 meters, calling each
other and shore stations, sending position
reports and traffic. Up on 1,000 meters
the double dash signal of Fire Island

- Lightship whined out continually, telling

of fog on the Atlantic south of Long
Island.

Another test was made on the Hudson.
We set up the receiver in a 12-foot row-
boat, with the umbrella (diagrammed
in last issue) and a copper ground plate
for contact with the water, and drifted
around with the wind and current for an
hour or two, picking up plenty of sta-
tions and a healthy sunburn. The time
was around 5 P. M., broad daylight, of
course, and the antenna was quite small.
On the broadcast coill WEAF, WOR,
WJZ, WABC, WODA and WAAT, all
around 50 miles distant, were clearly
audible. Then WPG came through with
loud headphone volume from Atlantic
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detector circuit was steady enough, but
it was difficult to tune the dials accu-
rately and stay in the boat at the same
time. However, scores of amateurs were
heard in the narrow 40-meter band, as
well as many commercial stations outside
it. Finally, as the climax of this test, we
logged the crystal-clear whistling signal of
9EK, cutting through the 40-meter bed-
lam all the way from Madison, Wiscon-
sin. Both stages of audio were used in
these water tests.

Of course the receiver was designed for
use with an antenna, but in the 40- and
80-meter bands much can be done with
the set box alone, using only the self-
contained wiring as a pick-up. As a test
of this we took the set box up on the
aforementioned roof one evening, and
perched it somewhat precariously on a
stone cornice. On the 80-meter coil ama-
teurs came through from the Ist, 8th and
3rd (Middle Atlantic States) districts, and
some amateur phones on 35 meters were


www.americanradiohistory.com

Ravio News For Avcust, 1929

GENERAL TYPES

i)

| MOSTLY
: INDUCTIVE
B
ZAVA
|
| <
e
IDEAL

%
COPPER PLATE?

MOSTLY E

CAPACITATIVE

PRACTICAL

129

car with another portable sct, we drove
over a sharp rise towards the transmitter
three or four miles distant. The signals
increased greatly at the brow of the rise;
the effect was like coming suddenly
around the corner from a quiet street
into the noise of a thoroughfare, or like
stepping into the beam of a searchlight.
We noticed, also, that the signals followed
street-car lines, doubtless on the wired
wireless principle. In this field alone
there is plenty of opportunity for re-
search. Of course the big stations have
mapped their fields, but our knowledge of
wave propagation along the ground, or
anywhere else, is very far from com-
plete.

IDEAL EIG.1. PRACTICAL The transmitter, also, has had its share
of activity. "On a boat test around West
heard but not located. On the 40-meter
coil swarms of amateurs could be heard, 270 6 TOP

among them 1AQI of New England, 30N
of the Middle Atlantic States, and 9CR]J
of the Middle West. And this was with
the set box alone, no antenna or ground,
using a 199 detector and one stage of
audio!

On another evening we did some inter-
esting work in the car with a ten-foot
wire stretched over the top, from radiator
cap to spare tire, for antenna. On the
broadcast coil WABC, WJZ, WOR and
WEAF of the New York area came
through faintly; WPG at Atlantic City
somewhat better. Ignition noise was
worse than on the previous car tests de-
scribed in the last issue, because the very
small antenna did not pick up a signal
strong enough to be heard well through
it. With the motor idling and at speeds
up to 10 or 15 miles per hour one hears
a series of clicks, which merge into a

WIRES

VARIOUS
ANTENNAS

SHORT AUTO

WAVE COIL UMBRELLA N
?FENCE WIRE
_l_
TREE =
FIG.2

ELEVATED

WIRE
BALLON KITE

PIPE

m

COUNTERPOQOISE
1--&;—*—“—*—&—1—!—!—

EEETEE LT AT PP A TR ARl R eeadiwd &

FENCE WIRE

VARIOUS GROUNDS

WATER WEIGHT

CAR BODY

Fig.3

Point we kept a regular schedule of trans-
missions with two listeners, Lieuts. Bul-
lene and Shingler, at West Point. The
umbrella antenna was used with a cop-
per plate ground. Lieut. Corput and the
author manned the rowboat, which moved
up the river with as much majesty as
such a craft can muster when it has to
keep out of the way of large and fast
river steamers. The passengers crowded
to the rails at sight of this grotesque
cockleshell desecrating the Revolutionary
scenery. At Cold Spring, two miles above
West Point, we switched on the transmit-
ter and began describing the scenery in
the best McNamee manner, meanwhile
thinking “Two miles—two watts input
with phone—it won’t work.”

Then we dropped down the river to
Constitution Island, one mile from the
receiver, and continued our discourse.
Dropping further downstream, we round-
ed the bend and came within sight of the
building where the receiver was, still talk-

steady roar at about 20 miles per hour.
The signal-noise ratio was somewhat im-
proved by using a short wire as counter-
poise instead of the car body.

We drove over the Storm King High-
way, which winds along the mountainside
at varying elevations above the Hudson,
listening to the carrier of WABC. The
signal strength usually increased on the

heights and decreased in the hollows,
though this was not an absolute rule. Sig-
nals also increased whenever the road led
out over the river in rounding a moun-
tain shoulder. These effects are much
more pronounced close to a transmitter,
before the sky wave has begun to come
down in any great strength. A few years
ago in El Paso, when making tests in a
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ing continuously into the unimpressed
microphone. As we came opposite the
building, the boat a quarter mile out in
the river, the impression grew that we
had been talking to ourselves, or at most
to whatever fishes had happened along.
We asked the mike: “If you hear this,
please come out on the roof, and wig-wag
0. K.” We paused, unbelieving. Then a
small figure appeared on the roof; it was
signalling with a handkerchief “OK—all
OK.” We were ready to call the test a
success. We found later that every word
had been understood.

On another day we tried out the trans-
mitter in the car with that ridiculously
small antenna—the 10-foot wire over the
top. With Maj. Moreno at West Point
and Lieut. Bullene at Highland Falls as
listeners, we drove up to Lusk Reservoir
and switched on. Again we fell back on
the radio announcer’s standby, describing
scenery. The West Point receiverwasthree-
fourths of a mile distant and the Highland
Falls one one and a half miles away,
and both heard us. Signal strength was
none too good at Highland Falls, but bet-
ter than expected with the small antenna.
Then we started the car and drove slowly
along the road, still talking. Several
casual passers-by appeared quite dumb-
founded to see an apparent lunatic sit-
ting in a car talking to himself. During
the winding drive down the hill towards
the West Point receiver, it again seemed
impossible that anyone could be really
hearing us. Yet when we passed the
house, there was Maj. Moreno out in
front. He had heard every word, and
had further noted signal strength changes
that corresponded with the undulating
terrain over which we had come.

Operating Notes

The receiver’s performance depends to
a large extent on the detector tube. As
the average 199 is none too good in this
respect, it is well to check over a number
of tubes, selecting the best detector by
trial. The potentiometer allows some
control of the tube’s oscillating charac-
teristics by fixing the grid bias. With the
potentiometer turned slightly to the nega-
tive side, the detector should go into os-
cillation with a smooth hiss, and the set is
most sensitive to weak code or phone.
With the potentiometer turned positive,

A TEMPORARY SET-UP ON THE ROCKS
AT THE EDGE OF THE HUDSON

Rapio News ror Aveust, 1929

operator’s license must be obtained by
making application to the nearest Super-
visor of Radio and taking an examination.
In addition, a station license must be ap-
plied for, but as an ordinary station li-
cense is good for use in one location only,
this must be a portable station license,
good anywhere in the radio district.
Strictly speaking, a portable amateur ra-
dio transmitter cannot be used on a boat,
as this class of service is in general cov-
ered by the limited commercial license.
However, the chances are that an appli-
cation for a limited commercial license
on yacht “Pansy, 12-foot rowboat at pres-
ent located on waters of Long Pond,”
would scarcely be taken seriously by the
Supervisor.

One detail of the transmitter construc-
tion needs emphasis. While the coils
look somewhat flimsy in the photograph,
in reality they are as solid as rock, and
must be so to keep the calibration con-
stant. The “dope” is made from some

Fi1G. 5.

( BAD: HILLS CUT OFF LOW)
“TANGLE RADIATION

PORTABLE LOCATIONS

ALL OF ENERGY
USEFULLY RADIATED

oscillation occurs with a sharp plop; this
position is best for loud code or phone.
The most sensitive adjustment of the
tickler condenser, of course, is as near as
possible to the oscillation point—below it
for phone, and above it for code.

We might mention here two uses of the
receiver in addition to ordinary recep-
tion. Most campers and boatmen have
been caught in summer thunder squalls,
usually with inconvenience and sometimes
with danger. Such a squall may approach
almost unseen behind hills or cloud for-
mations, but its approach can be sensed
from the heavy crashing static, growing
more frequent, which precedes it. With a
little practice in listening and observing,
one can learn a good deal about thunder-
storm progress, particularly by referring
to a good meteorology text. The field is
little explored, and holds some interesting
possibilities.

Yachtsmen who venture out on the
broad ocean will find the 111-D coil very
useful. Ships can be copied, and some
estimate of surrounding ocean conditions
can be made from their reports. Radio
beacons, listed on the Government charts,
will- be: heard in foggy weather, and their
relative loudness will give some indication
of ‘the boat’s position.

Turning now to the transmitter, we
might add some further information on
license requirements. First, an amateur
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form of celluloid, such as photograph neg-
atives, dissolved in acetone. Both the
form and the coils are given a heavy coat-
ing.

The transmitter-receiver arrangements
will be found very convenient for two-
way communication. To change from
“send” to “receive,’ after the set-up has
once been made, one need only throw two
switches, an operation requiring perhaps
two seconds. During the Long Island
tests we worked with Garden City and
Mitchel Field, both over a mile distant
from the car set-up, first one and then
the other. In fact, all three stations en-
gaged in a more or less indiscriminate con-
versation, and the portable station had no
difficulty in keeping up with the two fixed
ones. For portable two-way work, it is
best at first to bring all stations close to-
gether, within a few yards, and calibrate
each receiver on each transmitter so that
in long range work time will not be wasted
hunting all over the band for desired sig-
nals. The times of operation, or sched-
ules, must be determined beforehand and
rigidly adhered to. :

A ntennas and Locations

To cover thoroughly the subject of an-
tennas no less than a book would be re-
quired, but some of the essentials can be
indicated here. Need