T ey SRR gy '?w.-..ﬂ.‘\-'fluw s _.,,_;.
]

ey SR e s T TR S e e

e —— F‘E~“~Y~V U L U—

— _..,I..-._.,__

TELEVISION \

ON

[ PHONOGRAPH]
RECORD

SEE PAGE 1422

JUNE
25 Cents

Over 200
tilustrations

BROADCAST

WRNY )

STATION



www.americanradiohistory.com

y.

ADO

y ﬁ' @ I B
N B

J Uy 3 | // ,/ AR N ‘ 7 \;i M8 i ," b
i '\‘\ M‘ m AV ‘1 i b W
i 1 ‘ |: [ UG % 1] 8 1 A 53 I £ A“ ]
‘ B : - "’R‘ W ‘ ”’ \ 1 ?H . 1t i ¥ ‘Er“ by :“
L 4 2 ’. - :‘ “:: : i0x-12- ’  cx o0 i S 1 ;

=\
{LAsT AuDI0 ST

-
EUN»’:.‘!NGHAM!

C:I:’:ﬁ‘lliml At the Reprod

ucer

T the reproducer—\.vhere guality counts most— Cunningham Power
Tubes prove their indispensability to finished, well-rounded tone.
ye .

Just as C/‘\-371, CX-112 and CX.-220 are leaders in the crusade for
more natural reproduction, so other Cunningham types are leaders in their vari-
ous fields.

Consult your dealer. He knows the right combination of radio tubes for your
receiver.

Sixteen Types all in the Orange and Blue Carton

E. T. CUNNINGHAM, INC.
New York Chicago

San Francisco
Manufaetured and sold undey rights, patents and iaventions owned and/or controlled by Radio Corporation of Ameriea.
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EVERYONE realizes that ultimately
the radio set will be operated di-
reétly from the house current — just as
the Washing Machine, ToaSter or Vac-
uum Cleaner.

Almost every radio manufaturer has
been experimenting with Power Units.
But it remained for TOWER definitely
to establish a new standard in eletric
light socket operation—at lowest prices
consistent with maximum quality.

Coming, in next month’s issue, full par-
ticulars regarding TOWER Power Units.

TOWER MFG. CORP. Boston, Mass.
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more batteries.
No battery charger to watch.
No batteries to water.

No failure of the power plant just
as you sit down to a fine pro-

gram.

No upsetting the house to have the
radio serviced.

No apologies to make to callers that
the batteries have just run down.

No batteries to recharge.

No batteries to renew.

The 6-tube Console piciured above
stands 40 inches high—contains skill-
fully engineered shielded circuit—
single drum dial control.  Musicone
built  in. Price without tubes and
power unit, $95. .

A B and C power from light socket for
the latest model Crosley A C Radios

This power unit weighs 13 pounds, stands 9 ipches high and is 4 inches wide and
requires no more attention than a vacuum cleaner or an electric iron. It transforms
mechanically ordinary 110-volt 60-cycle house current into smooth quiet radio

energy. No interfering hum! Price $50

Crosley radios especially designed to use this battery eliminator are the 6-tube
AC-7, a neat table model of the famous Crosley single drum control receiver selling
at $70 and the 6-tube console model AC-7-C, pictured above at $95.
Prices slightly higher acest of the Rocky Mountains.
Crosley Musicone $9.75 and $14.75
Write Dept. 22 for descriptive literature.

THE CROSLEY RADIO CORPORATION

Cincinnati, Ohio Powel Crosley, Jr.

Crosley sets are licensed under Armstrong U. S. Tatent, No. 1,113,149 or under
patent applications of Radie Frequeney Laboratories, Ine.. and other patents
issued and pending.
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Jdany times in the old days,
while I trudged honie after work
to save carfare, 1 used to gaze

cnvionsly et the shining cars
gliding by wme, thc fprospervous.
men and women within, Little

did 1 think that inside ¢f a year,
1, toe, should have my own cor,
a decent bank account, ihe yood
things of lfe thal wmeke €
worth Lz ing.

I Thought Success Was For Others

Believe It Or Not, Just Twelve Months Ago
Nexi Thing To “Down-and-Out”

I Was

ODAY I'm sole owner of the fastest-grow-

ing Radio store in town. And I'm on good
terms with my banker, too—not like the old
days only a year ago, when often I didn’t have
one dollar to knock against another in my
pocket. My wife and I live in the snuggest
little home you ever saw, right in one of the
best neighborhoods. And to think that a year
ago I used to dodge the landlady_when she
came to collect the rent for the little bedroom
1 called “Lome™!

It all seems like a dream now, as I look
back over the past twelve short months, and
think how discouraged I was then, at the “end
of a blind alley.” I thought I never had had a
good chance in my life, and I thought I never
would have one. But it was waking up that I
needed, and here's the story of how I got it.

I was a clerk, working at the usual miser-
able salary such jobs pay. Somehow I'd
never found any way to get into a line where
1 could make good money.

Other fellows secemed to find opportunities.
But—much as I wanted the good things that
¢o with success and a decent income—all the
really well-paid vacancies I ever heard of
seemed to be out of my line, to call for some
kind of knowledge I didn’t have.

And T wanted to get married. A fine situa-
tion, wasn’t it? Mary would have agreed to
try it—but it wouldn’t have been fair to her.

Mary had told me, “You can’t get_ahead
where you are. Why don’t you get into an-
other line of work, somewhere that you can
advance?”

“That’s fine, Mary,” T replied, “but what
line? I've always got my eyes open for a bet-
ter job, but I never seem to hear of a
really good job that I can handle.” Mary
didr’t seem to be satisfied with the answer but
1 didn’ know what else to tell her.

It was on the way home that night that I
stopped off in the neighborhood drug store,
where I overheard « scrap of conversation
about myself. A few burning words that were
the cause of the turning point in my life!

With a hot flush of shame I turned and left
the store, and walked rapidly home. So that
was what my neighbors—the people who knew
me hest—rcally thought of me!

“Bargain counter sheik—look how that suit
fits,” one fellow had said in a low voice. “Bet
he hasn’t got a dollar in those pockets.” “Oh,
it’s just ‘Useless’ Anderson,” said another.
“He’s got a wish-bone where his back-bone
ought to be.”

As 1 thought over the words in deep humili-
ation, a sudden thought made me catch my
breath. Why had Mary been so dissatisfied
with my answer that “I hadn’t had a chance?”
Did Mary secretly think that too? And after
all, wasnt it true that T had a “wish-bone”
where my back-bone ought to be? Wasn’t that
why I never had a “chance” to get ahead? It
was true, only too true—and it had taken this
cruel blow to my self-esteem to make me see it.

With a new determination I thumbed the
pages of a magaziie on the table, searching
for an advertisement that I'd seen many times
but passed up without thinking, an advertise-
ment telling of big opportunities for trained
men to succeed in the great new Radio field.
With the advertisement was a coupon offering
a big free book full of information. I sent the
coupon in, and in a few days received a hand-
some 64-page book, printed in two colors, tell-
ing all about the opportunities in the radio
field and how a man can prepare quickly and
easily at home to take advantage of these op-
portunities. I read the book carefully, and
when I finished it I made my decision.

WHAT’S happened in the twelve months
since that day, as I've already told you,
seems almost like a dream to me now. For
ten of those twelve months, I've had a Radio
business of my own! At first, of course, I
started it as a little proposition on the side,
under the guidance of the National Radio In-
stitute, the outfit that gave me my Radio train-
ing. It wasn’t long before I was getting so
much to do in the Radio line that I quit my
measly little clerical job, and devoted my full
lime to my Radio business.

Sinee that time I’'ve gone right on up, al-
ways under the watchful guidance of my
{riends at the National Radio Institute. They
would have given me just as much help, too, if
1 had wanted to follow some other line of
Radio besides building my own retail busi-
ness—such as broadcasting, manufacturing,
experimenting, sea operating, or any one of the
score of lines they prepare you for. And to

www americanradiohistorv com

think that until that day I sent for their eye
opening book, I'd been wailing 1 never had a
chance!”

OW DI'm making real money. I drive 2
good-looking car of my own, Mary and |
don’t own the house in full yet, hut I've made
a substantial down payment, and I'm not
straining myself any to meet the installments.

i

Here's a real tip. You may not be as bad off
as I was. But, think it over—are you satisfied?
Are you making enough money, at work that
you like? Would you sign a contract to stay
where you are now for the next ten years, mak-
ing the same money? If not, you'd better he
doing something about it instead of drifting.

This new Radio game is a live-wire field of
golden rewards. The work, in any of the 20
different lines of Radio, is fascinating, absorh-
ing, well-paid. The National Radio Institute
—oldest and largest Radic home-study school
in the world—will irain you inexpensively in
your own home to know Radio {from A to Z

and to increase your earnings in the Radio
field.

Take another tip—No matter what your
plans are, no matter how much or how litile
you know about Radio—clip the coupon be-
low and look their free book over. It is filled
with interesting facts, figures, and photos, and
the information it will give you is worth a few
minutes of sanybody’s time. You will place
yourself under no obligation—the book is free,
and is gladly sent to anyone who wants to
know about Radio. Just address J. E. Smith,
President, National Radio Institute, Dept. F
B-9, Washington, B. C.

R S - 1 N 8 8 8§ 8§ J -k % 2-F 3 3 B %I
J.E. SMITH, President,

National Radio Institute,

Dept. FB-9, Washington, D. C.

Dear Mr. Smith:

Please send me your G4-page free hook, piinted in
fwo colors, giving all information about the opportums
jties in Radie and how I can learn yuickly and easi
at home to take advantage of them. I understand this

request places me under no obligation, and that no
salesmen will call on me.

...... R R O L LI TR

Address

.......... secesececsntachasescuoseoceranion

e Y LT R L LR
MM W N T W DR K KR R DN B SN NG A DS 53 R W G e

Town State
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For better reception —

Copper Shielding

~L

Write for our new book on L
Copper Shielding. There is
no cost or obligation. ‘I\

‘;

i

COPPER " BRASS
RESEARCH ASSOCIATION .
25 Broadway — New York

This Stromberg - Carlson
six-tube Neutrodyne set,
No. 601, is completely
shielded with sheet Copper

Copper shielding gives
closer selectivity and
finer tone quality.

Sheet Copper combines
higher conductivity
with easy working
qualities.

Wwww americanradiohistorv com
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BUGO GERNSBACK,
Editor and Publisher

Editorial and General Offices, 230 Fifth Avenue, New York

Vol. 8 JUNE, 1927 No. 12

TELEVISION TO THE FRONT

By BUGO GERNSBACK

ITH the official recognition of Television by the Radio

Commission, as well as the actual successful demonstra-

tion early in April by the Anierican Telegraph and Tele-

phone Co., it may be said that television has finally
arrived. The Commission, in setting apart the waveband of 150 to
200 meters for television, and particularly television for experi-
mental purposes, recognized that one of the greatest, long-awaited
and predicted inventions of modern times has at last come to the
front.

It is interesting to note, in passing, that Ranio News' sister mag-
azine, SCIENCE AXD INvENTION (then called The Electrical Experi-
menter), was the first to use the term “Television,” in many articles
on this subject which it has been publishing for some fifteen years.

To the lavman who does not as yet know what television is, I
may say that the term describes an electrical process, whereby it
is possible to see at a distance and to view distant events as they
are taking place. In this way television does for the eye what the
telephone does for the ear. Your friend, using the telephone, talks
to vou from his office, while you are sitting in yours; while the

electric tube. Heretofore it was necessary to use selenium as a
light-sensitive instrumentality, which trauslated the light impulses
into electrical ones. It was found, however, soon, that selenium
is too slow, because of its inertia, and television apparatus con-
structed with selenium cells gave no practical results. The photo-
electric cells, of which there are now a number of excellent types,
have no inertia or lag, and work practically with the same speed
as the variations of light. At the sending end of a television ap-
paratus we have at the present time the mechanism of a rotating
disc with lenses (or just plain holes), which cuts up the picture
successively into points, the impressions of which are then trans-
mitted either by wire or by radio.

At the receiving end a similar apparatus is used, in which the
incoming impulses react on an electric-light bulb, which, being
usually of the gaseous type, responds with the speed of light to
the variations that come into the receiver. Here again, we have
a revolving disc with lenses, whereon the light of the aforemen-
tioned lamp impinges, and through which the picture is recon-
structed on a screen. I have used the word “picture,” but it
should be understood that the “picture” may be

television process is comparable in that you will

see vour iriend as he is talking to you, and,

the face of your friend, while he speaks, or of
a baseball player while he plays. Of course

oice versa, he will see you. Wherein the Editor rejoices over the

I have said, many times before, that there
exists some confusion in the public mind be-
cause there has appeared in the press the un-
fortunate term of “‘radio movies,” which is a
totally different thing from television. The
“radio movie” is to television what the phono-
graph record is to the telephone. The tele-
phone transmits and receives a conversation
while it is being held; the phonograph records
the conversation or the music, and it is then
laid aside until it can be reproduced at a later

official recognition and practical demon-
strations that Television has arrived—
and dips back into the days when it
was in the field of prophecy—pausing
to explain what Televiston is—how it
gives us the history of the present
moment—while the ‘“radio movie” tells
that of yesterday—how Television may
be by radio or an attachinent to your
wired telephone—and how it may be
made an integral part of broadcasting
without encroaching farther into other
wavebands—yesterday’s  “impossibility”
is tonorrow’s necessity.

this is only the roughest popular outline of a
television apparatus, and there are many minor
steps which are quite important, but which
have not as vet been solved to the satisfaction
of our engineers.

For one thing, we require a motor at the
transmitter to rotate the disc with its lenses,
while a duplicate motor is needed at the re-
ceiver to drive its disc and lenses. The ticklish
part of the problem has always been, so far,
to keep the two motors running in exact step;

because the smallest variation in the speed of

date. Radio movies are in this class, in that

an event is filmed or otherwise recorded and

then transmitted at a distance by wire or by radio. I hold the
opinion, however, that most likely radio movies will not be very
popular in the future when once we have television—which indeed
we already have.

When the term “television” is used nowadays, it means television
coupled with radio, although there is, of course, no necessity for
such a view: because if vou have television by radio you can have
television by wire, and wice wersa. 1f television apparatus is per-
fected to such a degree that it becomes a commercially practical
instrument, the telephone companies will not hesitate to make an
attachment that can be used on your desk or home telephone. In
that case vou will be able to converse with your friend and see him
at the same time, if this is desirable.

But, if, for instance, vou are not dressed or otherwise do not
make a presentable appearance, a button located in the teleplione
stand which starts transmission may be left unpressed; in which
case vou will be able to see your friend, but he may not see you.

Television, as far as radio is concerned, will extend the present
benefits of radio tremendously. It is recognized by every oue that,
inasmuch as radio is “blind,” an entirely new world will be opened
to the radio listener if he can see as well as hear. It will then
be possible not only to hear the President of the United States,
when he speaks, but to see him as well. And the same thing
will be true of Lopez and his orchestra, as well as of all the per-
formers when grand opera is broadcast direct from the stage.

The race for television has been on for over twenty-five vears,
but it may be said that television became practical only during the
past few years, since the invention of a light-sensitive photo-

the motors (that is, when the two motors run
out of phase), will cause a blur at the receiver, and the received
television picture on the screen will be distorted and a total loss. -
Tt is believed that in time the rotating disc will be done away with
entirely and that some vibrating medium, perhaps, will be used
instead ; whereby it should be possible to have perfect synchroniza-
fion of both transmitter and receiver.

There is one thing that is certain, and that is that the race for
television is at the present at its maximum of effort. All the big
technical research organizations, the world over, are frantically
working on the problem, and it may be said that the organization
or inventor who solves the problem in the most practical way will
have an invention that will far outrank radio as we know it today.
Even as late as five vears ago it was thought that a television
attachment would probably be a most cumbersome apparatus. We
no longer think so today, and I am quite certain, for one, that
the final television apparatus on your radio set will take up no
more room than your present cone speaker. .

And, while T am delighted with the decision of the Radio Com-
mission to set aside a special band for television experiments, actual
television as applied to radio zill not need an extra waveband.
The reason for this is very simple, in that the television impulses
can be sent out by the present broadcast transmitters without any
trouble. They will be sent out on exactly the same wave at a
frequency (of modulating vibrations) so high that the human ear
can no longer hear the result. The process will be then reversed
at the receiver, where the inaudible signals will be fed through a
system of intermediate and step-down transformers, where they
will be used for the regular television reception methods.

T

Mr. Hugo Gernsback speaks every Monday night at 9 P, M. from station WRN

L e,

Y on various radio and scientific subjects.
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(Above: U.S.S. “Colorado,” showing a number of the cage-type aerials with which she is equipped.)

By Lieut. H. F. BRECKEL, U.S.N.R.F.

VER observant of the importance
of radio communication in its ap-
plication to the strategy of modern
naval warfare, the United States
Navy has always been insistent in the mat-
ter of developing its radio system to the
highest possible standard attainable. It is
not boasting to point out that, considering
the apparatus installed, the ship and shore
stations of the navy throughout the world
occupy a very superior position; while in
the matter of personnel its technical and
operating staffs are the equal of any.

The navy’s demands for advanced designs
and developments have been largely re-
sponsible for the rapid progress of Amer-
ican radio systems. Through its modern re-
search laboratory at Bellevue, D. C. the
navy has contributed in no small way to
the radio art: and the development and per-
fection of the “multiplex radio system” by
this laboratory under the direction of Dr.

A, H. Taylor is but one example of the
results obtained.

HIGHLY SELECTIVE CIRCUITS

This, which is also known technically as
“the coupling-tube system,” can be best de-
scribed in its functioning as follows (quot-
ing from the patent issued): “The inven-
tion relates particularly to the reception of
a multiplicity of high-frequency electrical
signals, employing the same collector or an-
tenna. The particular object is the mul-
tiple reception between the several receiv-
ers connected to the one collector. The
improvement is of particular value on ship-
board, where it may be desirable to receive
a large number of signals simultaneously,
and where the facilities for rigging a num-
ber of antennae are limited.”

While the values or constants of the com-

ponent parts of this system are not avail-

able for use, it can be stated that the ap-
paratus comprises a “combina-
tion of a collector or antenna
circuit having a high resistance
in series therewith, and a plur-
ality of radio receivers connect-
ed thereto, each through the
following elements: a coupling
thermionic vacuum tube having
its input circuit connected be-
tween two points in the high
resistance, and the output cir-
cuit having in series therewith
a tunable circuit variable in na-
ture and in parallel relation; a
tunable rejector circuit in series
relation with the foregoing tun-
able circuit, and a further
tuned circuit in parallel rela-
tion with the tuned rejector cir-
cuit.”

USE ON BATTLESHIPS

It is through the wuse of
this development as applied
practically, that the success of

T T

At left, a modern high-power naval

transmitter, such as used on the

“Colorado”; note the elaborate

water-circulation system for cooling
the vacuum tubes.
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what can be truly termed “multiplex radio
communication,” by ships of the navy, is
made possible. As applied to the communi-
cation system of a battleship, in connection
with a special antenna arrangement for
transmission, this so-called “Multiplex” Sys-
tem makes it possible to carry on both trans-
mission and reception simultaneously on.a
number of different frequencies, using either
high or low power as the occasion may
demand. .

The material for this system having been

installed on one of our most powerful dread-
naughts, the U. S. S. Colorado, a descrip-
tion of it, along with its possible accomplish-
ments, will prove most interesting: for it
achieves that which, during the period sev-
eral years back, was frequently deemed im-
possible of practical accomplishment without
undue interference.
- This battleship is equipped with five radio
transmission systems; termed, respectively,
the main transmitter; a secondary transmit-
ter (tone-modulated type); another second-
ary transmitter (continuous-wave telegraph
and telephone type) : fourth, what is known
as the auxiliary transmitter, this being of
the vacuum-tube type, adaptable to either
tone-modulated or continuous frequency
transmission; and a “stand-by” spark Sys-
tem. Four antennae are available for use
in connection with the transmitters, which
have ranges varying from 50 to 3000 miles,
as conditions permit, and are designed to
permit of transmission over a comparatively
wide range of frequencies.

The four modern-tube-transmitters can be
used simultaneously; it is possible to send
at the same instant, without interference,
four separate messages to four different
points; as, for example, one to a distant
battle squadron, one to the cruiser force,
one to the supply ship or destroyer flotillas,
and one to aircraft forces.

FROM 4000 TO 100 METERS

The variable-frequency control system
applied to the transmitters is such as to pro-
vide for transmission over a range of from
75 to 3000 kilocycles; thus giving the Colo-
rado a choice of any one of a possible 195
practical communication channels contained
in this band of frequencies if the continu-
ous-wave method of telegraphy is used;

—

P
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more than 500 channels if the tone-modula-
tion system is used; while, if the radiophone
only were used, there would be available
but 50-odd channels, owing to the great con-
centration of apparatus and possible hetero-
dyning of emitted waves.

The receiving equipment of the great
fighting machine is no less claborate, com-
prising some cight complete receptors, in
addition to a late adaptation of the radio
compass. These all function in connection
with the multiple-reception device previously
described, through which all can be oper-
ated simultaneously on a single antenna
without the slightest interference between
them. However, in spite of this possibility,
three extra antennac arc provided fot use,
in an emergency or under conditions ‘which
may require theni

These receivers are grouped to provide
for the many requirements of naval strategy
and communications, which include recep-
tion of signals from shore stations; the re-
ception of tactical orders: the reception of
fire-control observation signals; the inter-
ception of enemy comununications, and the
reception  of general orders and routine
MeSSaAges.

The receivers are so calibrated as to per-
mit of reception over a range of frequen-
cies from 10 to 3000 kilocycles, and are the
last word in development. They provide
for positive reception over maximum dis-
tances.

RADIO COMPASS AS A SCOUT

The radio compass
transmitters, operating
10 to 2000 kilocycles, with a good degree
of accuracy. This, it is well known, is
coming every day into greater use by ves-
sels, in determining their relative position
or hearing in fog or darkness, etc. In the
case of a battleship, its strategical import-
ance in “fixing” the position of a hostile
flcet is of primary valuc in warfare of the
sea. With the speed of the modern fighting
ship, enabling it to cover wide distances, it
is necessarily made harder to track down
a roving cnemy force.

takes bearings of
over a range from

In this connection may be recalled the fact
that it required more than a hundred Brit-
ish war vessels to track down and put a
stop to the depredations on commerce by
two fast German cruisers during the early
part of the world war. Under certain con-
ditions the use of a radio compass would
have enabled a pursuing force to locate the
cuemy, and also, if merchant vessels were
so equipped, would have permitted their
cvading the cruisers., This statement is, of
course, based on the assumption that the
cnemy makes use of his transmitting equip-
ment, which might or might not be the case.

In the main, however, modern naval
strategy calls for complete silence of radio
transmitters except when circumstances ini-
peratively make it necessary to use them:
whicly, it may be stated, is not infrequent in
spite of the desirability of silence.

Therefore, the so-called “multiplex sys-

tem” installed aboard the Colorado is of
LA S
L
< ¢
2
C, Lz L3 .
‘m AMPLIFIER
J = AND
C3| DETECTOP
==Ca X=LEADS TO
& ADDITIONAL
RECEIVERS
= L afi-Lonin

The fundamental circuit of Dr. Taylor’s re-
ceiver. R is a high resistance, making the an-
tenna ‘‘aperiodic.”’ and at different values of
which several such circuits may be connected.
J is the rejector device, the condenser being
shunted by an element whose inductance and
resistance are very low. The coupling tube V
prevents feed-back from the receiver into the
antenna. The circuit values employed by the
navy are not available.

great advantage under the varied require-
ments for the use of radio in the carrying
out of modern naval warfare: especially so
in actual battle or other actions, upon the
commencement of which the element of
secrecy is no longer paramount.

A naval portable radio compass, packed in its
case for transportation.

Summing up the “multiplex system” of
radio, this enables the Colorado to accom-
plish at the same instant the following:
transmit four radio messages; receive seven
radio signals from the fleet of battleships
or other forces; receive one message from
a naval shore station; and take radio com-
pass bearings on other frequencies not being
used by the transmitters and receptors at
the time.

This is a wonderful achievement. espe-
cially to one familiar with the difficultics
incidental to operating numerous transmit-
ters and receivers simultaneously in the nec-
essarily close confines of space encountercd
aboard a battleship. Incidentally, it ‘might
he mentioned that there is employed a spe-
cial system of remote control, which readily
permits of the operation of any three trans-
mitters and receptors from three distant
points of the ship, known technically as the
conning tower (the battle station of the
commanding officer and others), the navi-
gating bridge, and the flag bridge.

Thus we see that the navy has continued,
without pause, its development of this vital
branch of the service which constitutes the
nation’s first line of defense. We need have
no doubt that its vessels are equipped with
the Tlatest radio devices, upon which the
strategies of modern mnaval warfare are
placing ever-increasing responsibility.

o

L

+ 88

In the depths of the battleship, the operators are transmitting simultaneous signals and receiving from the other battleship, the cruiser, the sub-

marine, the airplane and the land station, all through one antenna.

main aerial should be destroyed or damaged.

WWW.americanradiohistorv.com

) Rese}"ve aerials are provided, which may be cut into the circuits, in case the
Other transmitters and receivers are provided at the posts of the admiral and other important officers.
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Aan Account of John L. Baird’s Latest Achievemenits
Transmission of Moving [mages by Radio

By A. DINSDALE

SINCE developing his apparatus till a
crude image was reproduced, as de-
scribed in RADIO NEWS for September,
1926, Mr. Baird has greatly improved the
quality of his results by the use of rays
invisible to the human eye. He has also
utilized a phonograph to record the trans-
missions in permanent form for future
repetition. It has been lately announced
that experiments in transatlantic transmis-
:  sion are being initiated to demonstrate Mr.
Baird’s system in America.

—EDITOR.

R

T was, I think, Sam Weller who ex-

plained to the Judge that he was un-

able to follow the accused's movements,

“not being provided with million-magni-
fving double-barrelled opera glasses to see
through a brick wall and a flight of stone
stairs.”

It is now over a year ago since I first had
the opportunity of 1001\1110 through just such
a magic pair of opera “LISSLS dlld saw what
was going on through not one but several

Mr. Baird demonstrating his
Phonoscope, a machine for pre-
serving radio pictures by means
of phonograph records.

brick walls, and also, by a rather curious
coincidence, a flight of stone stairs. I sat
in a large room and saw on a little screen
the face of a friend who was in a different
part of the building, separated from me by
two flights of stone stairs and many brick
walls.

His voice came to me from a loud speaker :
“Can you see me?” he asked, and see him
I did, at least a small sepia-tinted replica
of h1m about six inches square. I saw him

PENETRATING RADIATION

ULTRA VIOLETY
INVISIBLE RADIATION
000390 mm.

, VIOLET

.000430 mim.

GAMMA RAYS X-RAYS etc.

PP

RANGE OF THE \

gg UE ooco452fam.

VISIBLE SPECTRUM
~ SHOWING WAVELENGTHS

INVISIBLE

The electromagnetic rays of the

000470 mm.

BLUE GREEN
.000500 m

GREEN oooszitm,

.000530 mm.
YELLOW-GREEN

.000560 mm.

IINFRA :RED

’

‘‘visible spectrum,’

YELLOW 0005858 . |

ORANGE ‘
000620mm.

. 000770mm
oV EESS—— .

one billionth as long as those used in broad-

casting, produce on the eye the effect of color (the stars indicate the wavelengths of the primary

colors).

for “lighting”
visible light,

Beyond its limits, at either end, no sensation of sight is caused.
electric cells register the impact of both ultra-violet and infra-red rays.
at the receiver of the Baird Televisor; and at the transmitter are reproduced as
giving a normal effect.

However, photo-
The latter are used
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turn his head, open his mouth, wink his eye.
I even saw the curling wreaths of smoke

from his cigarette. lt was indeed Sam
Weller’s opera glasses come to reality.

The magic opera glass is called a Tele-
visor, and is the result of years of patient
research into the problem of Television by
the Scottish inventor, John L. Baird. \\hose
apparatus has been described in this jour-
nal. (See Rapto News for September.
1926). The Televisor far transcends in
power anything imagined by the witty Sam,
for brick walls and flights of stone stairs arc
mere trifles to it. Its range is only limited
by the distance over which we can converse
by telcphony, cither wire or radio.

It gives to the eye what broadcasting has
alrcady given to the ear, and enables us to
see by radio.

At that demonstration a year ago (one of
Baird’s first after overcoming at last the
difficulties which have baffled the Ileading
scientists of the world for so long) tre-
mendously powerful lights were necessary to
illuminate the sitter whose image was to be
transmitted to distant points. So powerful
were these lights, in fact, that the “victim”
was well-nigh blinded and burned by their
intensity. 3

Obviously, the first necessity was to in-
crease the sensitivity of the light-sensitive
cell, in order that the intensity of the light
required might be decreased. Within a few
months this was successfully accomplished
so that the lighting required was no more
brilliant than that used in a photographic
studio.

CONCERNING THE SPECTRUM

Not entirely satisfied with these results,
however, Baird began experimenting to sec
if he could not male use of invisible rays,
and these experiments led to most important
results. In order to understand clearly ex-
actly what has been done, let us consider
briefly the spectrum.

Beneath the range of the shortest wireless
waves are other wavelengths extending in
length down to infinitesimally small fractions
of an inch. The frequency of these waves is
enormously high. and the entire range of
known frcquencie from the lowest to the
highest, is known as the spectrum.

An illustration of these appears at the left,
showing the wavelengths to which we as-
sign colors. and the range of normal sight.

The composition of the spectrum may be
outlined as follows: Starting at the highest
known frequencies, the spectrum is divided
up into sections in which fall first the
gamma rays given off by radium, X-rays,
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ultra-violet rays, the visible spectrum (light),
infra-red rays, and finally, radio waves. (A
description of its exploration will be found
on page 218 of the September issue of Rabp1o
NEws, previously mentioned.)

The most familiar of these sections is the
visible spectrum, which contains the colors
extending from violet to red. It is more
familiar to us because it is the only band of
frequencies within the entire spectrum to
which the unaided human senses are capable
of responding. To detect the other frequen-
cies special instruments are necessary; such
as, for example, a radio receiver, when it
is desired to detect radio waves.

Light-sensitive cells, such as are used in a
television transmitter, are capable of re-
sponding to not only visible light, but also a
narrow range of frequencies beyond the
upper and lower limits of the visible spec-
trum; and it is this fact which has made
possible one of the latest developments in
television.

In his first attempt to make use of invis-
iblé rays, Baird used ultra-violet rays; but
these proved to be far too dangerous, for
they had a bad effect upon the cves of sitters.

The cellular structure of the image-projection
tubes used in Baird’s television apparatus.

Turning to the other end of the visible
spectrum, Baird next tried infra-red rays,
and immediately discovered that his light-
sensitive cell was capable of responding
equally well to thesc rays, which are invis-
ible to the human eye.

SEEING IN TOTAL DARKNESS!

Within a short space of time the inventor
was able to dispense entirely with visible
light, with the very startling result that it
was possible to see in total darkness!

This is, perhaps, the most spectacular de-
velopment of all in connection with tele-
vision, and it has an uncanny and impressive
effect upon visitors to a demonstration; as I
discovered for myself recently when I was
privileged to witness a demonstration of
“seeing by dark light.”

First of all, I was shown into the traris-
mitting studio, the windows and doors of
which were heavily draped to exclude all
davlight. The place was in complete dark-
ness. Even after having become accustomed
to the styegian gloom it was literally impos-
sible to sece my hand in front of my face;
and vet those watching the receiving screen
were able to see me put my hand up in an
effort to see it!

Leaving a friend of mine there T wended
my way down stairs to the receiving theatre,
where T conversed with my friend over the
telephone and simultaneously watched his
face on the televisor screen. He assured me
that he was still in total darkness, and yet
there was his image on the screen before me,
an image which, incidentally, showed consid-
erable improvement over that which I first
saw over a year ago!

Thus have the Powers of Darkness been
dispelled—those mythical powers which,
right down through the ages of Man’s his-
tory, have struck terror into the hearts of
the ignorant and the superstitious.

It is difficult to estimate the full extent of
the importance of this achievement in war-
fare, for it renders it possible to follow the
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The infra-red rays are re-
flected from theé object,
through the tubes, and
the revolving slotted discs
C and D, where they are
broken up, as explained in
the text. They are then
transformed into electrical
energy by the cell, and
are fed to the transmitter.
At the receiving station
they may be recorded on
a phonograph, and repro-

duced at any future time. TRANSMITTER
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movements of the enemy when he believes
himself to be under cover of darkness.

Attacking aircraft, approaching under
cover of the night, will be disclosed to the
defending headquarters by the electric eye
of a television apparatus. They will be fol-
lowed by searchlights emitting not visible
light but infra-red rays, and as these rays
will be invisible to them they will continue
to approach until, without warning, they are
brought down by the guns of the defense.

Darkness, the great cloak for military op-
erations, will no longer give security. The
attacking party, creeping forward for a sur-
prise attack on a pitch-black night, will be
swept by an invisible searchlight and watched
on the television receiving screen of the de-
fenders. They will be permitted to come
well within range and then find themselves,
in spite of the apparent protection of dark-
ness and the absence of visible searchlights,
overwhelmed and decimated by well-directed
gunfire.

It is to be hoped, however, that other uses
may be found in peace time for this latest
development of television, The fact that
infra-red rays possess great fog-penetrating
powers opens up possibilities in connection
with the navigation of ships during foggy
weather.

SEEING THROUGH FOG

To understand the possibilities in this di-
rection it is only necessary to consider the
behavior of ordinary visible light durl{lg
fogey weather. The most intense white
lights, it will be noticed, show through fog
as a dull red color. The thicker the fog the
duller the red which shines

They will not, of course, be visible to the
naked eye, even through fog. It will be nec-
essary at the receiving end (e.g., a ship at
sea) to make use of a television apparatus
in order actually to see through fog.

In order to generate infra-red rays any
form of lamp may be used which will pro-
vide the necessary intensity of illumination,
although certain types of lamps are richer
in infra-red rays than others. Having se-
lected a suitable light-source all that is re-
quired to obtain infra-red rays from it is a
filter which will cut off all the frequencies
but those belenging to the invisible rays:
Several substances may be used as filters,
such as, for example, hard rubber.

Thus, in order to transform an ordinary
searchlight (which is already very rich in
infra-red rays) into an infra-red ray search-
light, it is necessary only to cover the front
of it with a suitable filter substance.

The infra-red rays are used by Baird in
exactly the same way as ordinary visible
light. That is to say, the rays are directed
upon the sitter, and the “dark light” reflected
from his face is passed on to the television
transmitter.

IMPROVEMENTS IN IMAGE-EXPLORING
MECHANISM

Since his apparatus was last described in
these pages, Baird has made some improve-
ments in his image-exploring mechanism.
He has discarded his rotating disc of lenses.
retaining only the two rotating slotted discs.
To understand his reasons for deing this,

(Continued on page 1490)

through.

This phenomenon is not
due to any change in the
characteristics of the originz}l
source of light. The fact is
that any given light-source
emits not one single color of
light, but several, which com-
bine to give the effect of a
single color. By means of
filters which will allow only
certain component colors to
pass, all other colors can be
eliminated. Tog acts as a
filter which will pass only
red light.

The penetrating power of
light varies as the fourth
power of the wavelength; so
that red light penetrates some
16 times more effectively than
blue light, and infra-red light
200 to 300 times.

Red light has already come
widely into use in aerodromes
and for other purposes where
fog-penetrating properties are
of importance. This new ap-
plication of television ren-
ders possible the use of infra-
red rays with their still
greater penetrative powers.

Mr. Baird seated before his tele-

vision transmitter. The three black-

faced boxes are the sources of the
infra-red rays.
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Radio Vision Demonstrated
ih America

By H. WINFIELD SECOR

LR S T PR TR TR TR TR Th £ U TR T A

FOR the past several years RADIO

NEWS has been describing various tele-
vision systems, all more or less In an in-
complete state. That described by Mr.
Secor, however, is a real development, by
means of which clear and recognizable
images are received. We are sure all our
readers will be interested in reading the de-
tails of its operation—EDITOR

PRIL 7, 1927, will always be a me-
morable day in the annals of science,
for on that day, before a group of
invited guests, the experts of the
Bell Telephone Laboratories demonstrated
in New York the first, practically perfect
reproductions of the living image of Mr.
Herbert Hoover and other speakers at the
Washington end of a telephone circuit; and
secondly, similar images transmitted by radio
from Whippany, N. J., thirty miles away.
To make the subject more interesting, it
is well to state at the outset that at the
transmitting end of the circuit the image of
the moving object was reproduced in two
forms. In the smaller receiving instrument
the size of the image is about 214x2 inches,
and here the likeness was very perfect; Mr.
Hoover’s face appearing in a photographic
reproduction against a rose-pink back-
ground. This color is due to the use of neon
gas in the glow-tube, which is placed behind
a revolving disk in the small machine. The
larger reproduction apparatus, used to show
the built-up image before the assembled
guests, had a screen approximately 24 inches
wide by 36 high. Here also the general
color of the background was pink, due to
a grid of evacuated glass tubing containing
neon gas, which formed a surface on which
the picture was built up by means of 43,000

light-flashes sweeping over the screen every
second.
HOW IMAGE IS TRANSMITTED

Referring to the diagram (IFig. 1, A, B
and C), we shall first consider how a con-
centrated light-beam from an arc lamp is
caused to sweep across the object, a human
face for example, in a series of small spots
and at the rate of 900 light-flashes per scc-
ond. The light from the arc is concentrated
through a condensing lens upon the baclk
of the rotating perforated disk shown in the
figure. There are 50 small holes drilled
through this disk, these being laid out in a
spiral ; it rotates eighteen times per second,
or 1080 revolutions per minute, As the three
stages of the process, (Figs. 1A, B and C),
demonstrate, and thanks to the slit or dia-
phragm placed behind the disk, one hole only

TERMINALS ‘T OF 3 PHOTO- ELECTRIC __
CELLS CONNECTED IN PARALLEL =T --

REFLECTED BEAM~

oy REFLECTED BEAM

Px 1 LARGE PHOTO
ELECTRIC CELLS T o,

FiG. 2

How the extreme positions of the succeeding

pencils of light exploring the object at the

transmitter are enabled to pick up the whole

image. The solid angle of vision is made up
of rapidly moving beams of light.

CONSTANT  S0LID
ANGLE OF VISION

REVOLVING DISC

is permitted to pass a light beam at a time.
Look at Fig. 1A ; then note that at B the sec-
ond hole in the spiral has reached the verti-
cal position and a small beam of light passes

A subject sitting before the transmitting mechanism.

In the center cabinet are the 60-cycle

and 2,000 cycle A.C. motors which drive the perforated disk. The light from an arc in the cab-

inet at the rear passes through the holes in the reyolving perforated disk and falls on the face of
the subject.

Photos courtesy of Bell Telephone Laboratories.
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Close-up of microphone and the three large

photo-electric cells behind grille doors. the

light rays coming through the square opening

between the latters. The apparatus in the

background comprises amplifiers and other de-
vices used in the transmission.

through and sweeps across the image in the
second lower position. Look at Fig. 1C, and
it hecomes evident that No. 3 hole has
reached the vertical position, and the third
pencil of the beam sweeps across the image
in the third position from the top of the
face or other object at the transmitter.

This action is repeated, as becomes clear,
so that when the 50th or innermost hole of
the spiral on the disk comes into nosition
before the diaphragm. a pencil of light pass
through, sweeping the bottom of the image.
This is clear on inspection of Fig. 2.

It is well known that the motion picture
of today is possible only because of the re-
tention of vision by the human eye. That is,
sixteen slightly-different pictures are jerked,
one after another, in front of the lens
and flashed on the theatre screen everv sec-
ond. Due to the “lag” of the human eye. the
individual pictures overlap and give the il-
lusion of a perfect moving image. The same
thing occurs in this télevision system; but
instead of flashing each light across the face
sixteen times per second, the engineers who
developed this system of television in .the
Bell Telephone Laboratories cause the light-
beams to travel across the image at a speed
of eighteen times per second. As there are
fifty light-beams, due to the fifty perfora-
tions in the rotating disk at the transmitter,
there are 18 times 50, or 900 light-targets
traveling across the image every second!

It might be thought that such a strong
concentrated pencil of light, when it trav-
eled across the eyes, for instance, would
prove unbearable; but such is not the case.
The effect when looking toward the opening
in the transmitting machine is like looking
into a camera lens with a fairly strong light
behind it. The light beams change place so
fast that the final result is a slightly flicker-
ing bluish light which seems to bathe the
face or other object at the transmitter.

The next very important point to note is
that, as the light-beam (at Fig. 1A for in-
stance), moves across the top of the man's
face, a ray of light with a constantly-
changing angle of incidence is reflected {rom
the face and impinges on some part of the
three large photo-electric cells used in this
perfected system of television.

Looking at Fig. 2 we see how the three
large photoelectric cells of new design are
arranged in front of the image. In the pic-
tures you will note that these three photo-
clectric cells, each of which measures about
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pears at the left, while the person observing the transmitted and reproduced image appears at the right.
ing targets of light to sweep across the face; the reflections fall on photo-electric cells, P.
minute electric currents, and these are amplified 5,000.000,000,000 times.
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A comprehensive diagram of the entire radio television apparatus; the subject, an image of whose face is being transmitted by radio, ap-

The perforated disk causes rapidly mov-

The light fluctuations are thus transformed into
The radio image signals are picked up by a standard receiving set, and

after amplification, the image signals pass into a neon glow-tube placed behind a second revolving disk, driven in exact synchronism with that

at the transmitter. The observer looking through the small aperture sees the image built up on a plane behind the whirling disk.

The voice

is transmitted and received in usual manner; while a third radio wave transmits synchronizing signals for the motors.

14 inches long and 4 inches in diameter, are
placed inside three metal boxes provided
with wire-grille doors to protect them from
brcakage. The doors are kept shut, cven
when the machine is in operation. These
photoelectric cells, which were devised un-
der the direction of Dr. Herbert E. Ives of

ANGLE OF REFLECTED LIGHT BEAM DIAPHRAGM |

TONSTANTLY CHAMGES , THUS / /7 REVOLYING DISC WITH

LARGE SITE OF PHOTO 'ELECTRIC / /50 HOLES IN SPIRAL

CELLS. ) ﬁ !/ CORDENSING LEiS
i

- LUGHT BEAM
1 ot FROM 147 HOLE

S BEAM AS WIDE AS
PITCH OF SPIRAL

S0 | UGKY BEA
=~/ TROM 72 HOLE

1 SYN. MOTORS .C.

k)
~HOLES DRILLED OR SPIRAL
e
// DRIVING DISC

uenT sEma A
FROM 39 HOLE

Successive light beams issuing from the holes

in the whirling disk at the transmitter sweep

over the object; their movement is exag-
gerated here.

the Bell Telephone Laboratory staff, com-
prise a central electrode running the Iength
of the tube, while the rear inside half of
the tube all the way up is coated with a me-
tallic deposit. The tubes are then exhausted
and the proper gas introduced. These photo-
electric cells have practically no lag what-
ever, and their action is therefore instantan-
eous.

As Tig. 2 shows, there is a constant
solid angle of vision, filled with a con-
stantly-moving series of light-beams. As
becomes evident, the angles of the reflected
beams will be constantly changing as the in-

itial beams shoot forth from the apertures in
the rotating disk. This is onc of the main
reasons why such large photoelectric cells
are required. These are undoubtedly the
largest ever used. The terminals of the cells
are connected in parallel, so that their ac-
tion is all concentrated in one circuit, as be-
comes clear from an inspection of the dia-
gram, Fig. 3.
RADIO TRANSMISSION OF IMAGE

Instead of using three telephone circuits,
in the radio transmission three different
wavelengths were utilized, as indicated in

the image at the receiving instrument, give
a very faithful reproduction of the image
at the transmitter.

A special vacuum-tube amplifier of several
stages serves to magnify the very minute
fluctuating currents coming from the photo-
electric cells five thousand, thousand, -mil-
fion (5,000,000,000,000) times. It is inter-
esting to note that this vacuum-tube am-
plifier had to be designed to amplify all fre-
quencics from ten up to twenty thousand
cycles. The image-currents then enter a

Tig. 3. Looking at this
we see how a con-
centrated light beam
from the arc shoots
through one of the
holes in the revolving
disk, which is driven
by two synchronous
motors; thence to the
face, from which the
light beams are re-
flected  progressively
upon one of the three
large photo-electric
cells. By the instan-
taneous action of the
photo-electric ¢ ells,
every gradation o f
tone or color upon the
face or other image
encountered by the
spot of light as it
sweeps across the face
1s transmitted to the
receiver. For this
reason the spots of
light, as they build up

Lluniitentud e ]

The glass screen and
front of the loud-speaker
horn used. The large
image reproduced ap-
peared on the screen at
the top. Vacuum-tube
amplifier at right.

www.americanradiohistorv.com
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5-kilowatt standard radio transmitter of the
vacuum-tube type, and leap across the
thirty-mile gap between \Whippany and New
York City on a wavelength of 191 meters.

In New York a standard receiving set
picks up the 191-meter image- 51gnal and
after amplifying it sufhciently, passes it into
a neon tube, placed directly behind a second
revolving disk having the same speed and
number of perforations as the disk at the
transmitter station. The person at the re-
cciver simply looks through a small aper-
ture at the swiftlv-moving pulses of light
as they become visible through the whirling
holes in the spinning disk. He sees the real
image build up apparently at the position of
the disk, while the virtual image is of course
considerably behind the disk, as the drawing
shows.

TRANSMITTER

1 ANTENNA
SPECIAL HIGH VOLTAGE ONLY ™

mitter and receiver, this motor being de-
signed for a frequency of 2,000 cycles per
second. As will be seen, a slight variation at
this frequency is much less noticeable than
it would be at 60 cycles; and so, between
the two motors, the synchronous speed is
maintained practically uniform at all times.

Note particularly how the 2,000-cycle al-
ternating current supply is comnected in

18 TIMES EACH SECOND, ARM ENERGIZES

50 SEGMENTS ACROSS ONE ROW
At the right: The large

exhibition screen, built up
of a continuous length of
glass tubing, along the
rear walls of which are |
cemented 2,500 tin-foil TWO SYN.

segments. The tube is MOTORS

filled with neon gas;
light spots appear op-
posite each segment when

electrically energized.

RECEIVER B

1 RECEIVING IMAGE m““i
ANTENNA ORLY CURRENTY

:oup(.m :}

SECOND GIVES 45000 LIGHT
IMAGES PER SECOND

Cro SYN. CIRCUIT

2500 SEGMENTS EXCITED18 TIMES EACH -
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ceiving set, and then passed into a loud
speaker placed alongside of the picture-re-
production mechanism.

REPRODUCTION OF IMAGE

Sufficient has been said to give an insight
as to how the image is reconstructed or
built up by light pulses, rapidly following

one another at the receiving instrument.
NEON —
= ens—G':"_
o . -
e o,
P i, SEGMENT.
\‘_, b _\\\}-.
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Referring to Fig. 3 once more, we note that
the neon glow-tube, placed behind the re-
volving perforated disk, is about the size of
a 75-watt electric light bulb; it containg
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common antenna through
FIG, 4 suitable filters.
VOICE
CURRENT

HOW SYNCHRONISM IS ESTABLISHED

It required much speeial research work
and clever designing of the synchronizing
circuit and motors used for this perfected
television scheme; and to Mr. H. M. Stoller
1s due the credit for the special synchroniz-
ing means finally adopted.

This very important part of the system of
television has several new aspects. Due to
the high speed of the light-image transmis-
sion and reception, quite necessary to pro-
duce a practically pcrlcct iniage at the re-
ceiving end of the line, it was soon found
that ordinary 60-cycle synchronous motors
would not do. S\nchronous motors, as is
well known, have the habit of hun!m_], that
is, they will swing a little below or a littie
dbove ‘their true normal speed at times. To
reduce the degree of this variation result-
ing from lnmting. a second synchronous A.C.
motor was placcd on the same shaft that
drives the rotating disk, at both the trans-

Dr. Herbert E. Ives is shown holding one of

the giant photo-electric tubes. At his left,

the screen on which the large television image
was reproduced.

parallel to the 60-cycle A.C. supply circuit.
Suitable filters made up of inductances. re-
sistances and condensers are placed in each
pair of leads running to the synchronous mo-
ters, as Iig. 3 shows. \Where television
takes place over three telephone circuits, the
aciien is quite simple; while with radio
transmission, the insertion of a standard
transmitter of the vacuum-tube type is
necessary to transmlt the synchronizing sig-
nals to the receiving instrument.

In the demonstratlon recently conducted.
these synchronizing signals were transmitted
to the receiving station by a one-kilowatt
transmitter, on a wavelength of 1,600 meters.
It should be noted at this point that no such
high power is necessary. and all of the units
were operated at considerably less than
normal capacity. The rcason that these par-
ticular transmitters were used is the fact
that they happened to be available and handy
at the e\penmental station.

In radio transmission of the television
image, the sy chromzmg stgnals were picked
up on a standard recciving set fitted with
smt'll)lc inductances and condensers for tun-
ing at 1,600 meters; and the amplxﬁed
sy nchromzmg signals were then fed into the
circuit supplying the 60-cycle and 2.000-
cycle A.C. to the two smchronous motors
driving the revolving disk in the receiving
instrument.

HOW VOICE WAS TRANSMITTED

Referring to Fig. 3, we sec that the voice
of the subject befo*e the television trans-
mitter at the receiving station was plclxed
up by a standard microphone. fed into a
standard radiophone transmitter (a 50-kw.
set was here used at greatly reduced power),
from whence it leaped across the 30-mile gap
to New York on a wavelength of 207 me-
ters.

The wavelengths used were purely ar-
bitrary and chosen because of their freedom
from interference at this time. Any wave-
lengths available can be used, so long as
the three are sufficiently separa.ted to be
tuned in clearly and without any overlappin:~
at the receiving station.

The radio waves carrying the voice were
picked up on a third and independent an-
tenna amplified by means of a standard re-
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two flat metal plates a short distance apart.
The detail sketch in the upper right-hand
corner of Fig. 3 shows the relative position
of the cye, the perforated disk and the neon
glow-tube when viewed from the top. Usu-
ally a curtain is drawn around the person
looking through the aperture. The remark-
able thing is that no screen of any kind is
here used. and we might say the person at
the receiving instrument sces the likeness
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How the image on the large receiving screen
is built up. 45.000 light pulses flash across it
every second.

of the person at the transmitter actually re-
constructed in the air.

The image at the receiving instrument is
built up by reproducing the same number of
light pulses per second, as those flashed
across the face or otler oth.ct at the trans-
mitter. That is, the eyes of the person gaz-
ing through the aperture at the receiver
witness 900 flashes of light per second, each
of which carries the proper tone of some
part of the image. The revolving perforated
disk at the receiver rotates at the same
speed as that at the transmitter, and like it
has also fifty perforations. One of the
wonder ful things accomplished at this junc-
ture is the perfection of the synchronization
between the two revolving disks. Another
very lmportant contribution to the science
of television is of course the special photo-
electric cells used at the transmitting instru-
ment.

SIMPLIFIED RADIO TRANSMISSION

Where the picture is transmitted and re-
ceived over telephone circuits, four circuits
would ordinarily be required; but, thanks to
the ingenuity of the scientists who worked
on this problem in the Bell Telephone Lab-
oratories, this has been reduced to three
circuits by combining the 60-cycle and 2,000-

(Continued on page 1480)
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Uncle Sam’s Smallest Broadcast Station

Bureau of Standards Studies Conditions on Miniature Scale

By S. R. WINTERS

o

e o :

et i e A 2 e i =
s e Ot N SRR R

thickly clustered for-
est trees. Its preten-
tious antenna system,
and its elaborate
1 equipment for inter-
> cepting radio signals
& are among the quali-
fying aspects which
would identify this
Ry o i) station as a radio
fan’s paradise.

To T. Parkinson,
S. S. Kirby, Morris
Strock, and  other
members of the labor-
atory staff, this radio
“shack” is merely a

. workshop or experi-
¥ mental laboratory
where they can ex-
plore into the mys-
terics of radio waves.
Ultimately by  the
work of this field

e i

S. S. Kirby at the Kens-
ington open-air station,
receiving signals from the
50-watt loop transmitter,
a third of a mile away.
Photo © Harris &

e J Ewing.

T a point one mile south of Kensing-
ton, Maryland, two representatives
of the Radio Iaboratory of the
Burcau of Standards have estab-
lished 2 miniature broadcast station and an
open-air receiving station.  Only one-third

of a mile intervenes between the 50-watt
transmitter and the receiving equipment;

the waves radiated from a loop antenna are
picked up in a similar manner.

Unpretentious  as  this  apparatus  may
seem, the objective of these experiments has
a far-reaching implication. The fecble en-
ergy cmitted from this 50-watt broadcast-
ing station (feeble compared with the new
100.000-watt power tube being used experi-
mentally at station WGY, Schenectady) fis
adequate to the needs of standardizing in-
struments and in formulating a basis for
measuring the signal strength of different
broadcast stations.

Tn fact, it is probable that the very field
intensity measurement apparatus used for
intercepting signals from this 50-watt sta-
tion may be employed in determining the
strength of signals {rom the powerful 100,-
000-watt experimental broadcasting station
of the General Electric Company. More-
over, with more than 700 broadcasting sta-
tions in operation and more than 300 addi-
tional stations clamoring for admission, this
equipment for studying the ficld intensity of
signals and for defining ‘‘complete-service
areas” in radio reception will become in-
creasingly serviccable in the art of broad-
casting. The TFederal Radio Commission
may need to consult the findings of these
instruments in the re-allocation of wave-
lengths, and in other problems of straight-
cning the tangled skein of broadcasting.

DODGING LOCAL “STRAYS”

Far removed from the disturbing influ-
ences that beset radio reception in con-
gested areas, the radio recciving station has
a beautiful setting with a background of

g A

experimental  station 25,000,000 broadcast
listeners should he better informed as to
the causes of the waxing and waning of
radio signals, the existence of “dead spots,”
the “zones of silence” or skip-distance ef-
fects of radio waves, and the reasons for
the occasional rough quality of received
sounds.

The radio receiving equipment at this
field laboratory consists of standard receiv-

[ —

Morris S. Strock making measurements of frequency of the wave of a broadcast station.

" {elephone,

ing sets; semi-automatic recorders for not-
ing the fading characteristics or fluctuations
of radio waves; and field-intensity-measure-
ment units for determining the strength of
signals from different broadcast stations.

The antenna system consists of a single
wire strung over a distance of 100 feet and
supported by two towers 60 feet high. The
lead-in wire is placed exactly in the center
of the 100-foot antenna wire, 50 fect from
cach of the towers of wooden latticework,
not including the insulators. Each tower is
cquipped with two platforms, one 20 feet
and the other 40 feet from the ground.
This antenna system includes also a three-
wire counterpoise, stretched six feet above
the ground.

WORK OF THE STATION

The ficld laboratory is engaged in three
main lines of investigation at present. T.
Parkinson and S. S. Kirby are continuing
their rescarches into the problem of the
fading of radio signals and making meas-
urements of the signal strength of transmit-
ting stations. Morris S. Strock is measur-
ing the frequencies of standard-frequency
broadcasting stations. The subject of field
intensity measurements talkes into considera-
tion the use of relatively high-power broad-
casting stations and its effect upon radio
reception.

Freedom from interference — electrical
disturbances, for example—is insured by
the location of this field station. Power,
and tclegraph lines were sys-
tematically avoided in selecting the site for
this experimental laboratory. Nor, since its
establishment, has the entrance of any com-
munication or power lines been permitted.
Messages between this field station and the

(Continued on page 1472)
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A large

number of wavemeter coils are kept by the Bureau for this special work of checking standard-
frequency signals.
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CLEARING THE ETHER

HE first announced decision of the

Radio Commission with respect to
wavelength reassignment is a definite
statement of policy to permit only fre-
quencies expressed in even tens of kilo-
cycles; and to prevent further operation
of stations in the United States on the
six channels (291.1, 312.3, 329.5, 356.9.
410.7, and 434.5 meters) which have been
allotted for exclusive Canadian use. The
thirteen U. S. stations now operating on
these, as well as all others less than ten
kilocycles removed, must seek new as-
signments: and the commission an-
nounces that these will probably be in the
“limbo” below 2204 meters. No reas-
signments are available as our list of
stations goes to press, but it is intimated
that every present broadcaster will be re-
licensed on some wavelength, except for
voluntary withdrawals.

“ON THE AIR”

HIS phrase does not suit the purists in

radio parlance; but it is more appropriate
in the case of one mid-western station
(WIBU, Poynette, Wis.) which derives its
power, at least, out of the air. It is equipped
with two windmills, which, through genera-
tors coupled to them, charge the storage
batteries of the station. This is economical
as well as novel—Clarence Thompson.

NO ROYALTIES IN RUSSIA

THE Soviet authorities have -carried
out their principles in radio adminis-
tration. It has been officially decided
that musicians, authors and artists will
receive no additional compensation for
broadcasting, nor royalties for the per-
formance of their works. It is argued
that if a microphone is placed on the
stage, the musician makes no extra ef-
fort; and, instead of expecting compensa-
tion, the composer should be grateful for
the advertising given his works—L.
Reid.

FRANCE NATIONALIZES RADIO
AFIVE-YEAR period has been set by the
“~ French government for the conclusion
of private broadcasting. After that, all sta-
tions will be taken over and none but gov-
ernment broadcasting will be permitted. Con-
siderable dismay is expressed by many in
Europe, in the belief that broadcasting will
sink more and more to the level of admini-
strative propaganda, as its private ownership
is being eliminated rapidly.

BRITISH WAVE CHANGES

ADDITIONAL readjustment of the

wavelengths of the B. B. C. stations,
from that given in February Rapio NEws,
has proved necessary. Those which have
been altered are Bradford, now 252.-
meters; Sheffield, 272.7; Nottingham,
275.2; Leeds, 277.8; Swansea, Stoke,
Dundee and Hull, 294.1; Liverpool, 297
(The above are the relay stations, which
it had been planned to operate on 288.5) ;
Belfast, 306.1; Birmingham, 326.1; Ply-
mouth, 400. .
—FEdward Brown, Jr.

SUPER-SENSITIVE RELAY

A VACUUM tube of higher sensitivity
than heretofore known was demon-
strated a few days ago. The tube, which
is termed a “grid-glow” relay, being
filled with neon, is said to cause a modi-
fication in the plate current 100,000,000
times as great as that on the grid; or,
in other words, it will respond with a 25-
milliampere current to the most infin-
itesimal change in its adjustment. A de-
scription will appear in SCIENCE AND
INVENTION for July.

CALL BOARD FOR AIRPLANES

N addition to the ingenious system of

radio airplane control devised by the
army laboratory at Dayton has been an-
nounced by the war department. Capt. Paul
B. Edwards, . who produced the airplane
beacon, has worked out a device by which
orders are transmitted and reproduced on
a panel similar to a telephone indicating
board. It is operated by signals from a
transmitter on which is a dial with numbers

from 0 to 99; dialing one of these actuates °

relays and causes the corresponding number
to flash in the plane.

A “wave of crime” has induced the Metropoli-

tan Police Department of London to equip

with radio apparatus a car for patrolling the

outlying districts. It is shown with its fold-
ing aerial raised for ' use.

© Herbert Photos, Inc.

BELGIAN PROGRAM AMBITIOUS

THE new radio station at Ruysselde,
Belgium, which received its tests last
month, is to link that country with the
Congo and the Americas; the receiving
station of the system is at Liedekerke.
Belgium has laid, and is laying, under-
ground cables for long-distance wires
providing several hundred trunk lines to
its frontiers; and is understood to be
seeking to attract the central European
radio organization, now located at Geneva
under the auspices of the League of Na-
tions, on the representations that central
broadcasting, as well as aviation, can be
much more effectively carried on from
the plains of the Low Countries, rather
than among the Alps.—L. Reid.
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TELEVISICON’S FIELD

OFFICIAL recognition of television’s
place in the broadcast band was given
by the Radio Commission with the an-
nouncement that the band between 1,500
and 2,000 kilocycles (150 and 200 meters)
now practically abandoned by the am-
ateurs, would be utilized for broadcast-
ing and further experimentation with
“radio sight” instead of hearing. This
band, with more than half as many chan-
nels as the whole broadcast range, indi-
cates the importance assigned by the com-
mission to the new developments, else-
where described at length in this issue of
Rapro News. Another dictum of some
interest was an official interview stating
that the commission will recognize the
right of local authorities to regulate sta-
tions, prescribe hours, prohibit excessive
power in congested districts, etc.

“SOUNDING” THE UPPER AIR

LIKE a scientifictitious romance is the plan

actually to be carried out by French
scientists in testing the action of radio waves
in the upper air. Light balloons, carrying
automatic transmitters, are to. be sent up to
a height of ten miles or more, where human
beings cannot venture, and reception there-
from carefully recorded and studied.

AN ODD RULING

THAT personification of red tape, Mr.

Bumble, laid down the dictum that
the secret of administration is to give
people exactly what they don’t want.
Acting, apparently, on this principle, the
British postmaster-general has with-
drawn the wavelength of 440 meters,
used experimentally by the Manchester
Scientific Radio Society; not on the
grounds of interference, but because a
musical program was transmitted instead
of “matter of no general interest to the
public, or musical scales.”

RELIEVING THE DEFICIENCY

HE Federal Radio Commission started

its work quite “broke,” because of the
lack of an appropriation. Receipts of 10
cents have been reported, one fan who be-
lieves in governmental paternalism having
sent in that sum with the request for veri-
fication of a station he had heard. Another
sent in an ardent letter demanding the im-
mediate abolition of static.

(Continued on page 1474)

EUROPEAN MIX.UP
ISTENERS in Europe seem, from
all reports, to have too little diffi-

culty in getting Spanish stations, to
which the international conference at
Geneva allocated wavelengths they are
unwilling to adopt; and the British press
reports further that they do not even ad-
here to the wavelengths reported by them.
The consequence is interference all over
the lower portion of the broadcast scale.
A new 2-kw. Spanish station, Radio
Iberica, Madrid, is in operation, with a
reported wave of 272.7 meters.



www.americanradiohistory.com

Radio News for June, 1927 1429

Radio News of the Month [llustrated

By GEORGE WALL
— | fﬁ g

N

It is hard to bottle up news nowa-
days, when radio laughs at barriers.
Officials of the Jefferson Park race
track, near New Crleans, awarded to
a news agency the exclusive right to
report results; and its competitor
sent in a reporter with a portable
radio set under his coat. (The ap-
paratus is reported to have been a
recent German product. though de-
tails are not given.) At any rate.
the ingenious reporter was arrested
by the track authorities on a charge
of disturbing the peace, pending an
investigation of his right to transmit
matter of this nature.

N a::AEancA:‘i;!:a::o:aoci:lo cooaaccl

The increasing popularity of the bus as a means of inter-

urban transportation has becn one of the striking develop~

ments of the past few years. Luxurious fittings, comfort-

able seats; and now the radio is an attraction offered on

its entire fleet by a Birmingham-Montgomery (Alabama)

line. News, sports, quotations and forecasts are available,
as well as music, to the travelers.

Below is pictured an occurrence when too many rescuers

endangered the success of a life-saving errand. The calls

of the seca were so numerous that order had to be cofficially
restored by naval intervention.

The problem of the deserted country churches has been
troubling religious bodies; radio is now being sought as a
substitute for a resident pastor and cheir. While the indi-
vidual worshipper in his home may now tune in a city ser-
vice, this lacks the social effect of a congregation gathered
in their own edifice. A recent test was made by the Baptist
Temple, of Rochester, N. Y., of a *‘remote-control” service,
though in its own edifice, both minister and choir being oui-
side. The subject of the sermon was ‘'Radio Religion.”

NAVY RADIG
STATION

:
,
!

7

The Spansh freighter., Cabo Hatteras. caught fire and
sent out a feeble SOS. Scores of ships along the coast
replied with inquiries for her position, “jamming” the
ether with a radio clamor. The Brooklyn Navy Yard
sent out QRT (stop transmitting) until quiet was re-
stored and the Japanese ship, Washingten Maru, was
able to locate the Cabo Hatteras and announce through
WSC at Tuckerton, N. ].. that she was rescuing the
imperi led crew.

Australia and England are now connected by beam-transmission radio stations; tests have

proved the system successful over a distance cqual to half the circumference of the earth.

To take advantage of the greater strength of signals transmitted over a dark hemisphere, the

i direction of the beam is reversible. When it is early morning in England, the transmission

is most effective across the Pacific Ocean and South America: when it is evening in Eng-

land. it is the next morning in Australia, and the beam is directed across Asia and Russia.
Illustrations of the apparatus used will be found on another page.

ANTENMNA COVERED
WITH ICICLES
o A e,

i
1
]
| Winter may even freeze a radio station off its wavelength. Station WOR found one night
j that its frequency was changing fast, and investigation showed that icicles were the cause.
| Every time one fell, the capacity of the antenna was altered.

N /]

2.3 )
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The Face that Vamped a Thousand Guys

N case we ain’t been lost on the desert

together, I'm Joe Hammerstein, dancer

extraordinaire—my billing—and the sex

appeal is Doris, specialist in the Black
Bottom and kindred maneuvers. Also, may
I add, she is Mrs. Hammerstein out at
Brightmere-on-the-Deep, Long Island, which
is just one of my troubles. Simply a coupla
nice folks ankling along in the Inanities of
1927 on the Great Tight Way.

The show’s a hit, going on record as being
the first Broadway production in four years
to carry an entire trunkful of costumes. The
critics has been kind, and the speculators
avid, and we gets our salaries once a week
like regular people. We're a happy gang,
and mix like alcohol and ginger ale, since
several of the bunch are radio nuts like our-
selves. Conversation back-stage is half “my
act,” and half “with only fwo tubes I got
London, clear as a bell—" with occasionally
somebody making a sane remark for the
sake of variety.

Everything’s smooth, except that we takes
on a new chorus girl who don’t know a grid-
leak from a piccolo. Of course she's gotta
be broken in—mnobody in the Inanities is al-
lowed to get by without at least a crabbing
knowledge of radio—and I takes it upon
myself to teach her the rudiments. At the
outset I sees where they'll have to be very
rude.

“This,” T says, pointing for clarity’s sake,
“is a radio.”

The {front-row torment gasps.
not fooling me?”

“Can the bhow-stealing,
“This is my entrance cue.”

“Do you have to have cues for radio, like
billiards?” she inquires, all dimples.

I sets down in front of the outfit. “This,”
I explains, “is a dial. It has numbers on it,
and you turn the dial until the cats have

. quit arguing on the back fence and you get
the resonant tones of the County Marine
Band of Wahoo, Wyoming. And if you
don’t like the County Marine Band of Wa-
hoo, Wyoming, you keep on turning the dial
and in comes the sturdy tenor of Master

“You're

13

I commands:

LTI

By ROBERT FRANCIS SMITH

John Wojciecowski, adolescent nasal artist
at the Methodist Church in Springfalls, In-
diana. It's all very enlightening.”

“Isn’t it!” chortles Betty. “Just like the
automat—you put a nickel in a slot and
maybe you get ice cream and maybe you
get hasl.” .

I takes out my watch.
bear up a couple of hours,” I states.
sides, I'm a married man.”

Betty grins. “Ol, I'm not hungry,” she
says. ‘I was only—"

I am revived with salts and a shot of pre-
war shellac.

At the close of the performance Betty,
who'd been chinning with the stagedoor man
in an effort to extract a loan, rushes in with
an extra decked out with headlines like a
twenty-four sheet poster.

“They've arrested Mildred LeRoye!” she
gasps, swallowing her gum.

Consternation reigns—also thunders.

“Arrested Mildred!”

“For cryin’ out loud, wha'for?”

“It must be some mistake!”

But it ain’t. Mildred is very uncomfort-
ably lodged in the hoosegow. As soon as the
final curtain dusts the boards the bunch beats
it down to the free tenements. And Mil-
dred’s there, her face damp and streaked
with powder and paint. She’s been crying,
copious.

The facts, laid before us by the police,
tally as follows: The night previous Mr.
Willard Montagu, second husband of Mil-
dred LeRoye’s, had been murdered in his
lome up the Hudson—not Sing Sing. Head
crushed by a blow. The evidence against
Mildred is complete. In the first place,
Montagu had been handling a few .of her
investments, which proved to have been un-
fortunate. Also, Montagu is a radio hound,
and has a small ten-watt broadcasting sta-
tion on his estate in Westchester. He often
gave small programs, many times entirely
unaided. Montagu was an accomplished
musician, playing a dozen instruments, also
having a good voice. The night in question
he had been alone, with no guests, it being

“You'll have to
“Be-

the servants’ night off. Listeners testified
they heard Mildred sing several numbers
over Montagu's station. Ubpon discovering
the murder, they also discovered Mildred’s
handkerchief initialed, two letters addressed
to her, but most important, her fingerprints
on the dials of Montagu's radio equipment!

There were no witnesses. So the evidence
is highly circumstantial, savé for one thing.
Mildred positively refuses to talk—will not
offer an alibi, or disclose her whereabouts
the evening previous.

We pleads, argues and fumes, but not one
syllable will Mid peep.

Police opinion has it that Mid was spend-
ing the evening in a quiet tete-a-tete with her
former meal ticket and then an altercation
caused the demise. That's all we can get,
and it's enough.

On the way home that night Doris blub-
bers all over my coat. “P—poor Mid!” she
sobs. “She d—didn't do it, did she, J—Joe "

I'm supposed to be an oracle, so I admits

she’s innocent. “Then why's she in the
jug?” demands Doris. That’s the feminine
of it.

“She has a lawyer,” I puts in, hoping for
the best.

“Lawyer!” snorts Doris. “What she needs
is a shot of anti-lockjaw serum!”

Then it occurs to me so sudden I hits a
rock and almost loosens my bridgework.
“The Master!” I yelps.

“Jerry—oh, of course!”

About the only thing the small-change
bandit and I agrees upon is the invincibility
of Jerry Lawson. Jerry—The Master, ac-
cording to the flunkey at the front door—
is a scientist. Young, dark-haired, slim,
twenty-four and endowed with several
bonded millions and no sense of humor, he's
our neighbor and fellow conspirator down
at Brightmere. The Master's ideas ain't
always effective, but they're well-intended,
and invariably interesting, if vou can stand
the strain. The moment we runs the bus
into the garage I goals a touchdown over the
hill to Jerry’s.

Sure enough, he’s in his laboratory—a

[t
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“You turn the dial tll the cats quit arguing on the back fence and vou get the resonant tones
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nice new building of
cight rooms and one
thousand push-buttons
—and sitting in  his
old morris chair. I'm
primed to speak but
he beats me to it.

“Yes, I've heard,”
he says, as I starts to
gab. He points to the
evening paper hefore
him.

The Master’s been
backstage often and
knows the gang, and
I don’t have to ask
aid—he’s right there
with  the assisting
palm.

“Why, it's an out-
rage,” he exclaims. “I
didn’t hear of it in
time to get down to
the jail, but I'll do

so  tomorrow. She
won’t talk, eh?”
“Not even for a
third degree, much
less a two-and-a
half,” T declares.
“Her fingerprints

were on the dials?”

“They were—and identical.”

Jerry pauses. “They could have been
forged—it’s possible—though mnot likely.
We're forced to assume that Mildred was
there.”

I grunts. “We thought she'd lined up a
simple-life booking of the back-to-nature
circuit,” T says. “Seems sorta funny she
didn’t tell us the whole truth about things.”

“T)id any woman ¥’ asked The Master, and
T admits none ever did until it strikes me
that Jerry's unwittingly made a wise crack.
But The Master is ultra-serious.

“Tell me, Joe,” he requests, “had Mildred
been having any communication iwith her
husband of late?”

“Her ex-hushand,” I corrects. “Why, they
were friends, of course. Mid's ex-hubbies
never stop loving her.”

“Fx-husbands?” accents
“She'd been wed before?”

T grins. “It’s a game with Mid,” T ex-
plains. “Montagu was her second attempt.
She’s just got rid of her fourth.”

The Master.

This gives Jerry a bit of thought. “Are
all the others living?”
“As far as I know, they are.”
a9

Silence a moment. “Who were they:

“Numbher one was Harry Fay, the come-
dian. That lasted three whole months. Mon-
tagn was second, running time six months
three weeks. Third was the Earl of South-
shire, which made Mid a countess until she
found she’d have to leave America. A
technicality saved her citizenship. Last was
voung Pete Lowry, whom she divorced last
spring.”

“What tvpes were they?”

I parks on a bench. “Well, Fay was a
comedian, a female impersonator. T guess
Mid grew tired of the gorgeous creations
Tarry used to huy for his act. Harry was
a nice chap, though. The two just couldn’t

1
agree.
“Female impersonator 7 repeats The Mas-
ter. “Go on.”

I coughs. “The Earl looked like a shifty
bird to me. He never even got Mildred out
of the country. They only lasted twenty-two
days.”

“Montagu?”

“A child of fortune, clubman, older than
Mid, and highbrow. No business man,
{hough he tried to assist friends in invest-

“The dials with the fingerprints are on the receiving set.

ments. Mid lost a bit through him, I happen
to know. Good scout personally.”

“T met Montagu once,” says The Master.
“Pleasant fellow.”

“Lowry is the kid son of Wall Street him-
self. College junior at the time. Interested
in science, and rather clever, too. His old
man kicked him off the family roll of honor
and Mid paid his laundry bill {or a time until
he wouldn’t stand for it and they separated.
A high-spirited cuckoo, Lowry.”

The Master muses a moment.
pects for a fifth?” )

That brings a grin. “Well, it’s back-stage
small-talk, and not to go any further, but
Tap Jones—you know Tap—is much smitten
over Mid. They were lovers years ago, be-
fore her first marriage. It wouldn’t thrill
me if he still thinks she’s the all-in-all.”

The Master smiles his faint smile. “That
brings the list of suspects down to five, as
far as matrimonial connections go. No other
relatives? No sisters, brothers, cousins, or
such?”’

“Mid’s an orphan,” I replies.
knew she had any natural family.
known her for many seasons.”

“Any enemies you could name?”

I pauses. “Everybody has enemies,” I says,
slow. “I can't recall any in particular,
though many were envious of her.”

Jerry gets up. “That closes the list, I
believe,” he states. “Tomorrow we'll see
the police and go up to the scene of the mur-
der.”

We does that, arriving at the estate about
cleven. The Master’s police card admits us,
and we goes upstairs to the broadcasting
room. Nothing has been altered. Jerry ex-
amines the set.

“The transmitter is orthodox enough,” he
states, “but the receiving set is startlingly
original. Have you ever seen one like it?”

It’s a hizarre affair, very gaudily done,
with elaborate carved woodwork in what
looks like Chinese style. It seems to be
vaguely familiar, but I can’t place having
seen one like it.

“The dials with the fingerprints are on
the receiving set,” states The Master. “That
will be Point Number One—Mildred must
have been tuning.”

“Quite possible.”

“Fvidently, then, Mildred was here, Tast

“Any pros-

“T never

And T've
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be Point Number One.”

That will

night I labored over the idea that someone
might have tampered with the transmitter
with malice aforethought, but it is in correct
operating order.”

“Yes?”

Jerry continues. “Assuming that Mildred
was here and listening in, the dials must be
. P C

resting at a position for some station.’

I grins. “Naturally, but can you prove it?”

The Master points to a small circular card
surrounding the dial. - “His set was so ac-
curate that instead of inscribing the dial
numbers in a ledger, he simply wrote the call
letters on the card. It's a two-dial affair, and
was set for a station in Chicago. See?”

It’s true. The call letters are set.

“As I happen to know, that station was not
on the air that night,” says Jerry. “Which,
however, proves little; Mildred might have
heen tuning for it just the same, or it might
have been some other night. But it's a point
to be kept in mind.”

He examines the recciver minutely, but
can’t find the name of the maker. He's
brought his flashlight, and taken a few photos
of things. Later we interviews several near-
by residents who heard the program. We
ain’t done much, but there’s little we can do.
So we returns to Brightmere, empty-handed.

Due time is two weeks later, after the
Grand Jury has brought a charge of first-
degree murder onto Mildred. Me, I'm busy
trying to straighten out some comedy bits in
the show, and The Master goes it alone. ex-
cept for Tap Jones, who's taken my place.

I ain’t heard anv more facts, nor has the
police, although The Master has been work-
ing hard. Mildred, of course, is still out of
the cast, and tearfully refuses to talk. We
consoles her as we can, which ain’t a lot.
The trial opens on a Monday morning.

Tt takes two days to impanel a jury. The
evidence points straight at Mildred, and the
press hasn’t been any too lenient. The only
thing that puzzles me during those two days
is that The Master and Tap Jones are not
present.

Wednesday morning wears away, with the
two salvation hunters still away from court.
Witnesses for the State are called, consisting
of those who heard the program, police offi-
cers, and a few sundry neighbors, ¢f al. It’s
one o'clock when they calls Mildred to the

(Continued on page 1495)
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English-Australian Radio Beam System

The latest links in the chain uniting that empire upon which the sun never sets arve the short-wawe beant rransmission radio
stations by which England, Australia and India arve brought in direct touch. The views below are scenes at the newly-com-
} pleted English stations at Grimsby and Skegness.

Above, a view of the aerial
system of the transmitting sta-
tion at Grimsby, with two lines
of aerial on either side of tha
central reflectors. The message
may thus be focused toward
Australia in either an easterly or
a westerly direction, as mapped
on page 1429, The wires are
held vertical by heavy weights;
the elevated black boxes contain
feeders for pairs of the aerial
wires. A comparatively small
power is required, because of
the directional characteristics of
the system, to span nearly
15,000 miles.

Above is shown one of the au-
tomatic “siphon’ recorders of
the Skegness receiving station.
This device. similar to those
used to record cable signals, reg-
isters the message in a wavy
ink-line upon the paper tape.
At the right is an interior view
in this station, in which record-
ers like those above may be
seen. On either side are tele-
graph instruments, connecting
with the transmitting station
and the central radio office of the
British postal system.
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Above at the right is another view of the station at Grimsby, with the double-aerial and reflector system in the foreground. The machin-
ery building is at the left of this view, and the transmission hall at its right. The separate antenna used for Indian messages is not shown
here.

At the left, above, is a view of the receiving aerial at Skegness, showing how the glifﬁculties of the marshy soil were overcome. The

coupling boxes are prominent in this picture.
Photos © Herbert Photos, Inuc.
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At the gateway of the Western World, the City of New York has constituted
herself the hostess of America’s distinguished guests. One of the ships of her
fleet, the ‘“‘Macom,” has as an important duty conveying the bearers of the
city’s first greetings. With the radio apparatus shown here, liaison is main-
tained directly with Atlantic liners as they near the port, so that the cere-
monies may be timed exactly.

Above is Chicf Radio Operator Orth at the “Maccm’s” re=
cciver. At his left is a 6-tube superheterodyne with a power
amplifier; at his right hand a navy type receiver, which has a
range of 250 to 3,000 meters for recciving ship and land massages.
In the picture in the upper right corner of the page, Mr. Orth
is shown at thc transmitting pancl of the ‘‘Macom’s’” equipment.
This is a 500-watt quenched-spark transmitter, and operates on
600 and 730 meters.

At the center right is the good ship *“Macom” herself, gaily
decked out to welcome an American champion home from Europe.
Pliotos © Herbert Photos, Inc.

Familiar as the waters of_ New York Bay are to Capt. William G. Hamilton,
the heavy fogs which drift over them make it often necessary to resort to
the “Macom’s” radio compass, as shown below,

The odd structure above serves, not only as a lighthouse, but

also as a community radio loud speaker. It is located at Dart-

mouth, Mass.,, where the Round Hills Radio Corporation main-

tains station WMAT. Around this battery of huge speakers

the whole population of the town may gather on pleasant eve-

nings to hear programs reproduced with a volume that fills all
outdoors.
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List of Broadcast Stationsin the United States
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Giant New Tre

Ten Borsepower Needed to Heat Filament of 100-kw. Transmitter

By JOSEPH RILEY

NLY three years ago, when a
broadcast station announced that
it was going to transmit with 1000
watts power, people gaped and
wonderingly said, “Heavens, what a sta-
tion!” Then came the “super-power” sta-
tions with 5,000 watts, and fans became
doubtful if they could hear any other when

the powerful one was operating. The re-
sults were gratifying, however, for these

stations did not create as much interference
as expeclted; so now, when a transmitting
tube rated at 100,000 watts (100 kilowatts)
is anmounced, onlv admiring interest is
shown—nothing more.

This giant transmitter, developed in the
research laboratories oi the General Elec-
tric Co. at Schenectady, was recently used
at 2XAG, the super-power transmitter of
station WGY. This tube takes the place of
cight 20-kw. tubes in the transmitter, and
as yet engincers are still experimenting with
it. With a tube of this size available, it
is possible to operate with higher power
than has heretofore been utilized. Up to
the present time 50 kilowatts in the antenna
has been considered super-power; but this
output will seem small when it is consid-
ered that 500 kw. can be made available.

At present the 100-kw. tube has been used
as a radio-frequency amplifier in the trans-
mitter, fulfilling there a use commrable with
that of the radio- frcqucncy amplifiers in an
ordinary hroadcast receiver. In a receiver
the radio-frequency amplifier magnifies the
current picked up by the antenna; in the
transmitter the output of a 20-kw. tube is
amplified hy the newest addition to the tube
family and put into the antenna.

NOVELTIES IN CONSTRUCTION

Naturally, with a tube of this size, new
methods of construction were necessary to
provide strength and durability. Exclusive
of its water jacket, the tube is five feet high,
two-thirds of this height consisting of a
copper envelope four Yinches in diameter.
This copper serves a dual purpose, offering
protection to the tube elements and acting as
the plate or anode of the tube. The leads
to the filament and the grid pass through a
glass tube which is about twenty inches
long. Effecting an airtight copper-to-glass
scal was one of the many problems that had
to be solved before these great tubes could
be successfully used. However, now this
seal has heen made mechanically strong and
will hold the vacuum.

Current is supplied to the filament, which
consists of six tungsten wires, each about
sixteen inches long, through copper leads
capable of carrying several hundred am-
peres; these leads being approximately the
diameter of a lead pencil. The power
needed to light such a filament is equivalent
to that necessary for lighting 170 50-watt
lamps: the filament is held T tension by
a spiral spring. The grid 15 nearly three
and a half feet long and is an ingenious
structure of tungsten and molybdenum. To
oet the maximum strength with a minimum
of metal, bracing is cmp!o3cd such as is
used in hridges. Tt is necessary that this
clement of the tube stay exactly in its as-
signed position, for any sagging or sway-
ing due 1o expansion from the heat would
cause a disastrous short circuit. The grid
connection is introduced through a nr1'1ss
arm about midway down in the glass tube.

THE “SAFETY VALVE”

One of the most important factors in the
operation of an electron tube is the degree
of vacuum. The effects of relatively hwh
increases of pressure are as disastrous in a
tube of this size as lack of lubrication in
the bearings of an engine. To guard against
increases of pressure an “ionization” gauge
is used on this 100-kw. tube, in the form
of a three-element vacuum tube scaled to
the glass envelope. Connections to its fila-
ment, grid and plate are made from the

(Continuwed on page 1489)

&
i
e
=i
fis, *
i
L.
N
£
s
=
| ’

The yvoung lady is
supporting in her
right hand onec of
the new 100-kw.
transmitting tubes
and in her left a
20-kw. tube. The
“‘pressure gauge”
tube is seen at the
extreme left.
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The 100-kilowatt tube, used as a radio amplifier in the development transmitter of WGY. Ob-
serve its height above the operator’s hand.
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RO the earliest days of radiotele-
graphy, then comonly called “wire-
less telegraphy,” right up to the pres-
ent time, people have been tuning radio

receivers and transmitters with very little
idea of what they were actually doing. For
many years the average commercial radio-
telegraph operator or the amateur “varied”
condensers and coils, judging only by results
accomplished, knowing uothing more than
tliat he increased his wavelength when he
added capacity or inductance, and vice versa.
After broadcasting was made practical in
1920 the broadcast listener paid out his
money and reccived a receiving set with
many knobs and dials; and he then learned
by experience that, by turning certain dials
in a certain direction. he could eliminate one
station and pick up another.

Some owners of receiving sets are still
content to do this; but the great majority of
broadcast listeners and experimenters, espe-
cially those who are building their own re-
ceivers, are beginning to want to know what
it’s all about.

Why must stations be separated by ten
kilocycles? What is a kilocycle? YWhy does
one set “tune sharper” than another? Why
is the maximum selectivity not always desir-
able? Just what is low loss, and why?

All these questions. and many others, are
questions that can only be answered by first
explaining the ¢lectrical action of the circuit.

ELEMENTS OF A RADIO-FREQUENCY
CIRCUIT

Let us first consider any “radio-frequency”
circuit, in any receiver. We find that it con-
sists of an inductance coil, either fixed or
variable by steps. a condenser, usually con-
tinuous/y variable, and resistance. By the
last. we do not mean an inserted resistance.
such as a rheostat, but simply the resistance
of the wires, the resistance of the soldered
connections, the losses in the condenser, etc.
These various resistances and losses are very
important and with their effects will be taken
up in detail later.

We have our circuit including this capacity,
inductance, and resistance. \We know that by
adjusting this circuit we can tune one station
in or another out. This is accomplished by
changing the clectrical length of the circuit;
so that it requires a longer or a shorter time
for an electrical impulse to travel the com-
plete length of the circuit.

What Tuning Really Does Electrically

An Exelanation of What Happens in the Circuit You Tune
By E. H. RIETZKE and S. K. MacDONALD, Jr.

ELECTRICITY TAKES TIME TO FLOW

Many people have the idea that all elec-
trical action is instantaneous. If we think
in ordinary units of time this is, practically,
correct. But when dealing with currents and
voltages at radio frequencics, we are think-
ing of time by units in which a millionth of
a second is large. From this viewpoint elec-
trical actions are not instantaneous. A cur-
rent in a circuit may rise from zero to sonic
maximum value, fail to zero, reverse in di-
rection, and repeat the whole process in less
than one millionth of a sccond; and every
one of those changes will have some effect
on the circuit and the tube to which this cir-
cuit is connected. We must therefore revise
our ordinary conception of time and remem-
ber that much may happen in the circuit in
one millionth of a second.

Now, going back to the electrical length
of the circuit, it is conceivable that, since
electrical changes in the circuit are not in-
stantaneous, a voltage increase across one
part of a circuit may take place at a later
time than this same increase in some other
part of the circuit. This would indicate that
this impulse was traveling along the circuit;
and since a certain length of time was taken
in getting from one part of the circuit to
the other, the circuit must have a certain
“electrical length.”

This electrical length is due to the induc-
tance and the capacity in the circuit. The
properties of inductance are such as to op-
pose any change in the current flowing in
the circuit. The current in a radio-frequency
circuit is continually changing; rising, fall-
ing and changing in direction. (Fig. 1. The
height of the curve above the line 0-0 indi-
cates the amount of current in one direction:
its depth below the line the current in the
oppasite direction.) Therefore, since the in-
ductarice in the circuit always opposes these
changes. the greater the value of the induct-
ance. the greater is the opposition to the
change, and the greater is the time interval
required for the same change in the circuit.

In the same way. a certain condenser re-
quires a certain interval of time (depending
on its capacity) to charge to a given voltage
and, when once charged, it will also require
a certain time to discharge through the cir-
cuit.

INDUCTANCE OPPOSING CAPACITY
It can be seen then that, if any part of the

' RESISTANCE
—~VOLTAGE
i
POSITIVE { IMPEDANCE
ZERO —*° ! OR TOTAL
NEGATIVE REVERSE OPPQSITION
FIG |
MAXIMUM VALUE,NOT CHANGING
» CURRENT o P alCE
/ VOL}‘.AGE
— TIME | - ~TIME
VOLTAGE~ CURRENT CURRENT
FIG. 2-A FIG 2-B FIG 4
Fig. 1. A complete cycle of alternating-current, Figs. 2-A. Illustrating the “lag” and “lead”

of the current and voltage, or ‘‘phase angle” as in Fig. 2-B.
the relations of resistance and inductive reactance to impedance.

Fig. 3. Vector diagram showing

Fig. 4. Illustrating voltage

“leading”’ the current; the two are out of phase with each other.
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circuit is “cut” by a magnetic field in such a
way as to induce a voltage across it (for
example, when the wave from the transmit-
ter cuts the receiving antenna), the conden-
ser will start to charge; but in order to do
this, a current must rise in the circuit to
charge the condenser. This rise of current
is opposed by the inductance, thus slowing
down the charge of the condenser. The
larger the capacity of the condenser, the
greater the current flow must be to charge it
to a given voltage. The larger the value of
the inductance. the greater the opposition it
offers to the change of current: therefore
the longer will be the time interval required
for one complete charge.

The same principle applies to the discharge
of the condenser; the larger the condenser
and the larger the inductance, the longer the
time interval required for a complete dis-
charge. We can see then that, the greater
the values of inductance and capacity, the
greater the required time interval will be for
any cycle of charge and discharge. and there-
fore the longer the “electrical length” of the
circuit.

WHAT IS FREQUENCY?

In any alternating-current circuit com-
posed of inductance and capacity, a complete
cycle consists of a complete charge of the
condenser, its discharge through the induc-
tance. the charge of the condenser in the
opposite direction and the second discharge
through the inductance. All of this requires
time and. since an electrical impulse travels
through space at the normal rate of 300.000.-
000 meters per second, the wavelength is
taken as the distance the impulse would
travel through space in this given time. The
natural frequency of the circuit is computed
from the time of one cycle of events and is
expressed as the number of these cycles that
would take place per second. Since this runs
up into very large values the unit of fre-
quency, at radio frequencies, is usually taken
as the kilocycle. One kilocycle equals one
thousand cycles. (Per second is always un-
derstood.)

If we induce an initial charge, or voltage
difference between the plates of our conden-
ser, we can assume that this condenser wili
discharge through the inductance, building
up a magnetic field around it; this field will
collapse, returning the energy back into the
circuit and charging the condenser in the
opposite direction. The condenser will then
discharge again, etc.; the energy first being
in the form of an clectric field within the
condenser. and then in the form of a mag-
netic ficld around the coil. All this is taking
place in a regular cycle of events; the time
interval of each cycle depending on the
amount of inductance and capacity in the
circuit. These cycles would continue. each
action being a little weaker than the previous
one, until all the original energy was ex-
pended in heat in the resistance of tlie cir-
cuit. Theoretically, if we could have a no-
loss, no-resistance circuit, these charges and
discharges would continue forever. from the
initial charge. with no loss of energy. Since
this condition of no loss is impossible to at-
tain, practically our cnergy is expended after
a few cycles.

But if. instead of supplying our circuit
with a single kick of encrgy and then leav-
ing it free to oscillate. we were to provide a
continuous source of energy that would aid
in charging the condenser at exactly the in-
stant it had finished discharging and was due
to begin the next charge, it can be seen that
our circuit would continually receive energy
at just the right time to keep it always at
a maximum value. If, however, we were to
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apply this second source of power at such a
time that it would oppose, or “buck” the en-
ergy alrcady in the circuit, the two would
tend to cancel and the result would be very
little energy in the circuit.

Going still further into the clectrical ac-
tion of this circuit, we will consider the
cffects of the three circuit values (of resis-
tance, inductance and capacity) on the rela-
tion between the current and voltage of the
circuit.

EFFECTS OF IMPEDANCE

First let us take the cffect of resistance.
The total energy expended in the circuit is
cxpended in the resistance. Resistance neither
opposcs nor aids the change of current in the
circuit. It tends to keep the current and
voltage in phase; that is to make them rise
and fall together. If it ncither aids nor op-
poscs the change in current we may, for prac-
tical purposes, say that it has a negligible
cffect on the electrical length or natural fre-
quency of the circuit. Its effect on the zalue
of current in the circuit is very important
and will be discussed later.

Next, let us consider the effects of a pure
inductanice on the current and voltage rela-
tions in the circuit. Since an inductance
offers opposition to the change of current,
there will he a tendency for the current to
rise to its maximum value at a certain inter-
val after the voltage has reached maximum.
Also. the current will drop off to zero at a
certain time after the voltage has reached
zero. Inductance, then, introduces a current
lag in the circuit. If the circuit contained a
pure inductance, this lag would be ninety
clectrical degrees, or the time of one-quarter
of a cycle. This may be scen in Figs. 2A
and 2B.

It will be seen that, by the time the current
reaches its maximum value, the voltage will
have risen to maximum and have fallen baclk
to zero.

Since the addition of inductance to a cir-
cuit opposes the changes in the current, the
current will not be able to rise to such a high
value as it otherwise would. Therefore, in-
ductance must offer opposition 1o the current
and, since increasing the inductance increases
the opposition to the change, it would also
increase the opposition to current flow. This
opposition would also increase with an in-
crease i the rate of change, that is, of the
frequency. This opposition is measured in
ohms and is called indictize reactance.

We now have two oppositions to current
flow in the circuit, that of the resistance and
that of the inductive reactance. Since resis-
tance tends to keep the current and voltage
in phase. and inductance tends to make the
current lag ninety degrees behind the tol-
tage. their combined effects will be at right
angles and the total effect will he as shown
in [ig. 3. This represents in diagram form
the resultant of two forces, cqual to the
diagonal of the parallclogram which they
form when plotted on paper with lengths
proportioned to their values. It will be seen
that the total impedance is greater than
cither the resistance or the reactance. There-
fore the current in the circuit will he de-
creased if either of these is increased.

EFFECTS OF CAPACITY CHANGES

Studyving the effects of capacity in the cir-
cuit, we find that the capacity tends to make
the current rise rapidly when the voltage
rises: and it tends to keep the current flow-
ing when the voltage is falling off. When
the condenser is completely discharged there
is no pressure across it, and the opposition
to the charge is zero. Therefore when our
voltage rises rapidly a large current will
flow. But when the voltage has reached its
maximum value, just before it begins to fall
off, it is (for the instant) ot (/1(171(/1'11(/
therefore there is no flow of current in or
out of the condenser.

This must cause the current to reach max-
imum and fall off to zero while the voltage
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A group of vector diagrams 111u'itratmg the effects of resistance.

impedance, inductive and cap-

acitative reactance on tuned circuits, and their relation to each other, as explained below.

is rising only from zero to maximum; thus
we get a leading current, the lead in a pure
capacity circuit being ninety degrees. Since
a large capac1ty will requlre a greater cur-
rent to charge it to a given \01t1<re in the
same length of time than a smaller conden-
ser, the opposition to current flow in the
capacity circuit decreases with an increase of
capacity. Also, since the current flow in the
circuit to charge a given condenser to a
given voltage must be greater if we decrease
the time of the charge, we can see that the
opposition to current flow in the capacity

circuit must decrease with an dicrease of
frequency. .
This opposition offered by capacity is

called capacity reactance and its effect is
also ninety degrees different from that of
resistance; but it is one hundred and eighty
degrees different from, or evactly opposite
fo. that of iuducti\‘e reactance. This will be
seen in [Fig.

Tt will l)e notlced that, as the effect of the
inductance is exactly opposite to that of the
capacity, one therefore counteracts an equiv-
alent amount of the effects of the other. If
we had a circuit containing inductance, ca-
pacity and resistance and were supplying en-
ergy to it at a frequency at which the ca-
pacitative reactance equalled the inductive re-
actance, the only opposition to the current
flow would be the direct-current, or “chmic”
resistance of the circuit. This is shown in
Fig, 6. This condition is called a condition
of resonance; and the resonant frequency of
the circuit is the frequency at which the in-
ductive reactance equals the capacitative re-
actance.

RESONANCE AND LOW LOSSES

At this frequency the opposition to current
flow is the least and. for a given voltage,
the greatest current will flow in the circuit
at this frequency. Tt should be noted, par-
ticularly, that at the condition of resonance.
the only limit to the amount of current flow
we can obtain is the lowest value to which
we can reduce the resistance. Therefore, if
two receivers are tested together, the sets
being identical except for the resistance of
the conncctions, the one having good connec-
tions will get a much greater signal strength
on the same station than the one having poor
connections. This applies to all the losses
in the circuit, from wire of too small a size,
high-loss condensers, etc.

TUNING A RECEIVER

Now, assuming that we have a good low-
loss circuit in resonance with the transmit-
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ting frequency of some certain station, we
will get a condition as in Fig. 6. We wish
to cut this station out; suppose we increase
the capacity in our circuit. An increase of
capacity decreases the capacitative reactance ;
therefore, our inductive reactance remaining
unchanged, we get a condition shown in
Fig. 7. Since our impedance, or total oppo-
sition, has been greatly increased the current
in the circuit has been greatly decreased:
therefore the received signal strength has
been greatly decreased. Since the average
receiver has two or more tuned circuits, when
both or all circuits are thus detuned the re-
ceived signal goes out very sharply, if the
circuit has little other resistance.

Let us consider a circuit having the same
values of inductance and capacity, but a
larger value of resistance. This is shown
in Figs. 8A and 8B.

As shown in Fig. 8A, the total opposition
at resonance (pure resistance only) is con-
siderably larger than that indicated in Tig. G.
The received signal would therefore be sev-
eral times weaker. In the detuned condition,
shown in Fig. 8B, the total impedance is not
very much larger than in the resonant con-
dition. Therefore, if the signal were heard
at all, the same amount of detuning would
not cut it out: especially if the signal hap-
penied to be a strong local signal. This rc-
ceiver would be said to tune hroadly; sta-
tions separated in frequency only a few kilo-
cycles from the local station would be heard
weaklv, if at all, and a large amount of inter-
ference from the local station would be ex-
perienced.

CHANGE OF RESONANT FREQUENCY

When we increased our capacity, in the
above example, we decreased the capacitative
reactance at that particular frequency but
left our inductive reactance unchanged. Re-
ferring back to the effects of a variation of
frequency on the inductive reactance we scc
that, if we decreased the frequency, the in-
ductive reactance was decrecased and the ca-
pacitative reactance dncreased. Thereforc
(while increasing the capacity in the pre-
vious case left the inductive reactance the
same and decreased the capacitative reac-
tance) if we now decrease the frequency it
will be seen that the capacitative reactance
would be increased and the inductive reac-
tance decreased: and this frequency could
be decreased until the capacitative rcactancc
again equalled the inductive reactance. We
would again have our circuit at a resonant
frequency ; but this {requency would be lower

(Continued on  page 1493)
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MANY GOOD POINTS IN SET FOR
HOME ASSEMBLY

ADIO constructors who are secking

parts for a five-tube receiver which is
sensitive, selective, loud, clear and, at the
same time, inexpensive will find this un-
usual combination of virtues in a recently-
announced kit of parts. The circuit for
which it is designed comprises one stage of
tuned R.F. amplification, a non-regenerative
detector, and three stages of A.F. amplifica-

tion using the ““Truphonic” audio couplers. .

The two variable condensers which tune the
R.F. and detector grid circuits are separate
instruments mounted on a common frame
and adjusted manually by means of two
dials of the edgewise-drum type protruding
through the front surface of the set panel.

Front view of the five-tube receiver. The
tuning is accomplished by means of the cen-
ter dials.

As can be seen from the accompanying
wiring diagram, the antenna circuit is in-
ductively coupled to the grid circuit of the
R.F. amplifier tube through the coupler AC.
The primary of the latter is tapped in four
places, the taps being led to a small switch
(AS) on the left side of the front panel
This switch allows the owner oi the receiv-
er to adjust the primary inductance to suit
the length of his own aerial and, in general,
to change the selectivity of the set. The
least number of primary turns will give the
greatest selectivity.

The grid circuit of the R.F. tube is
tuned by the secondary of the antenna
coupler and by the variable condenser C.
Its plate is coupled to the grid of the de-
tector tube by a variable inductor, or “vario-
meter” (VP), the stator of which is directly
against the grid end of the fixed inductor
(RF) in the grid circuit of the detector.
When the rotor is turned by the knob V on
the front panel, the inductance in the plate
circuit and the mutual inductance between

hats New in Rg

the latter and the grid circuit of the detector
are varied. This adjustment gives complete
control of the interstage coupling over the
entire wavelength range of the receiver
(200-550 meters), and permits peak sensi-
tivity at all times.

The advantageous characteristics of the
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edge of the sub-panel, the four remaining
tubes. A battery switch (B) is mounted on
the front panel directly beneath the decora-
tive dial escutcheon.

Three ready-wound tuning coils are avail-
able for thdse constructors who do not care
to make them. For experienced fans the

' i
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AUDIO COUPLING UNITS
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Schematic wiring diagram of the receiver. Note particularly the position of the variable inductor
or “variometer” in the plate circuit of the R.F. tube.

coupling units in the audio and of the circuit
are well known to experimenters who have
followed developments in amplifier systems.
The three stages included in this set furnish
amplification more than enough for the
home, and reproduce broadcast voice and
music with lifelike clarity.

One rheostat and one fixed resistor regu-

oy
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i S

e

late the current to the filaments of the five
tubes. The rheostat (RH), mounted on the
sub-panel of the receiver dircctly behind the
tuning condensers and between the R.F. and
detector-tube sockets, controls the detector
tube alone; the resistor R, along the back

7

Rear view of the as-
sembled receiver, show-
ing the positions of the
various parts. VP is the
variometer primary  of
the R.F. transformer.
Illustrationns courtesy
Donle-Brisiol Co.
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following dimensions, which will enable
them to make their own coils, are given:
Antenna coupler AC. bakelite tubing, 3-
inch outside diameter, 235 inches long. Prim-
ary, 16 turns of No. 24 D.S.C. copner wire,
tapped at the 8th, 12th, 14th and 16th turns.
Secondary, immediately next to the primarv,
53 turns of the same wire. The ends of the

W

Under view of the sub-
panel, SP, showing the
rheostat, RH, and the
audio units, AC. The
battery cable, the ends
of which are marked in
the schematic diagram,
is indicated by the letters
BC.

P TR T

i

which face each

secondary

primary and
other are the ground and grid terminals re-

spectively. Variometer coils, VP ; stator, 9
turns of No. 24 D.S.C. wire on a 3-inch
tube 114 inches long. Rotor, 9% turns No.
30 D.S.C. wire on a 2¥4-inch tube, ¥%-inch
long. The rotor turns inside the stator on
brass shafting. Secondary coil, RF: 061
turns No. 24 D.S.C. on a 3-inch tube, 234
inches long.

The antenna coupler is mounted with its
primary end facing the back of the panel;
the variometer-secondary coil —assembly
mounts parallel to the latter. The rest of
the mechanical construction is obvious from
the illustrations. The wooden front panel
18 by 7 by 4 inches, holds the condenser
unit, the two coils, (with the antenna
switch and the variometer knob on the
front side) and the battery switch. Along
its sides, near the bottom, are two hori-
zontal wooden members, which extend to
the rear and hold a sub-panel. On the up-
per side of the latter are found the five
tube sockets, the knob of the rheostat, grid
condenser and leak, filament resistor, aerial
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and ground binding posts and tip jacks for
the loud speaker; on its bottom are the audio
couplers and the rheostat. The outfit, in the
cabinet, measures 9% by 1014 by 18 inches.

The illustrations show a set assembled
from the available parts. It was tested in
the Rapro News Laboratorics, and operated
in a most creditable fashion. Its fine quality
of reproduction was especially remarked by
those who heard it.

NEW TONE ARM COMBINES
PHONOGRAPH AND RADIO

NY standard mechanical phonograph
LN playing a disc record may be converted
into an clectrical reproducing machine of
- high quality, by means of a new attach-
ment which operates in conjunction with a
radio receiver. Increased volume, elimina-
tion of the annoying ncedle scratch and a
more complete reproduction of the entire

musical range of frequencies without dis- -

tortion are the features claimed for the
system by the manufacturers oif the device.

The substitute The

phonograph
needle fits in the chuck C.
Photographs courtesy Crosley Radio Corporation

tone-arm.

Bricfly, the attachment can be described
as a substitute tone arm for the talking
machine. It is comected by means of a
flexible cord and a plug to the detector
socket of the radio set, and translates the
sound impressions on the phonograph record
into clectrical impulses. These pass through
the audio-amplifier section of the set, are
amplified by it just as detected radio sig-
nals are, and are then reproduced as sound
by the usual radio loud speaker. The ad-
vantages of such an arrangement for the
owner of a good radio set can be appre-
clated. when one considers how markedly
superior present-day radio cone speakers
are to the small horns used in thousands
of old-model phonographs, many of which
are totally incapable of reproducing low
notes.

‘The substitute tone arm consists of two
clements, a heavy pear-shaped hase B, and
the tone arm proper, which is connected
by a universal joint J to the small end of
the bhase. The latter is hollow and con-
tains a rheostat R, which is connected
Cirectly across the hobbin winding of the
actual reproducer umit (B in the close-up
view). A small chuck C holds the regular
rhonograph necdle.

The plug P is exactly like a tube base,

A closeup-up of the reproducer unit proper.
The white dotted lines indicate the core over
which the bobbin B is wound.

and fits in the detector socket of the radio
receiver. Omly two of the pins (plate and
one filament) are used. An extra cord
fitted with a clip is provided so that the
proper connections to the set may be made.

The interior construction of the repro-
ducer unit proper is shown in the accom-
panying close-up view. The letter C indi-

"cates a hollow soft-iron core or armature,

over which is wound a bobbin of fine wire,
B. The back end of this armature is
clamped in place against the permanent
magnet, M, by means of the bracket, BR,
in such a manner that its other end (the
lower one in the photograph) lies between

The bottom of the tone-arm base has been re-
moved here to show the rheostat inside. C is
the needle chuck.

but does not touch the magnet poles, .
This end, after passing through a piece of
soft rubber, R, which acts as a damping
device, terminates in the small chuck which
holds the needle, N. The armature as-
sembly is free to vibrate.

In accordance with a fundamental prin-
ciple of electricity, every movement of the
armature in the magnetic field of the
permanent magnet will cause a current to
flow in the bobbin. Thus, when the needle
is rested on a phonograph record and the
turn table 1is started, the ‘‘wiggles” or
waves in the record grooves make the
needle vibrate in exact accordance to their
shape, and therefore electric currents of
corresponding wave-form are generated in
the armature winding. It is merely neces-
sary to amplify these current fluctuations in
the audio-amplifier stages of the radio set
and to deliver the output from the latter
to the loud speaker to obtain electrical
phonographic reproduction of the finest
quality. The rheostat R acts as the volume
control.

The' installation of this mew attachment
is a simple matter, involving no changes
in the radio set itsclf. The detector tube is
removed, the plug P inserted in its place,
and the extra lead wire connected to the
detector “B” plus.  The switch from radio
to phonograph music, or vice versa, can be
made in a few seconds.

AMPLIFICATION FACTOR OF 30
IN NEW TUBE

ECAUSE of the widespread interest of

amateur set builders in audio-frequency
amplifiers of the so-called “resistance-coupl-
ed” type, a high-mu tube designed to provide
the highest practical voltage amplification
essential in these amplifiers, and suitable for
use as a detector as well, has been brought
out by a prominent manufacturer. Its am-
plification factor is 30, as compared to the
6 or 7 of standard tubes. The advantage of
this high value is evident when one consid-
ers that the resistance amplifier depends en-
tirely on the tube for its step-up. while in the
transformer amplifier the step-up effect is
brought about by the transformer ratio as
well as by the tube.

The overall amplification afforded by one
stage of “resistance” coupling employing the
new triode is substantially equivalent to that
of the average stage of transformer coupling
employing a standard tube. Thus it will be
possible for set constructors to reduce their
favorite resistance amplifiers from three to
two stages, and still obtain satisfactory vol-
ume for loud-speaker operation. However,
existing three-stage units can be left un-
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changed and the new tubes inscrted in them
with subsequent increases in the overall out-
put.

Following are the complete characteristics
of the high-mu tube, which will undoubtedly
be of interest to all radic experimenters:

As an amplifier: filament, 5.0 volts, 0.25
ampere; amplification constant (“mu”) 30;
plate resistance (at 135 or 180 volts, under
operating conditions; not at zero grid bias)
150,000 ohms; blocking condenser, .005- to
.05-mf. ; amplifier grid leaks, 1 to 2 megohms;
plate current at rated voltages, 0.2-milliam-
peres; plate coupling resistor, 0.25-megohm
(250,000 ohms).

As detector: (with grid condenser and
leak) grid condenser, 0.00025 mf.; grid leals,
2 to 5 megohms. For detection by grid-bias
method, sce following table. (Suggested for
use where sensitivity is of less interest than
tone quality; not recommended for code re-
ception alone.)

UL s m g

The three elements
are very close,
their upper ends
being reinforced
by a small mica
bridge to prevent
short-circuits.
Tlustrations
courtesy  E.

Cunningham, Inc.

aumgn T

PLATE AND GRID VOLTAGE VALUES

Amplifier
“B” Voltage Grid Bias-Volts Plaf(eOhI,?:j;stor
125 1.0 to 1.3 0.25 megohm
180 3.0 0.25 megohm
above 180 3.0 to 4.5 0.5 to 1.0 meg.
Detector

Condenser and leak:

“B” Voltage Grid Leak Plate Resistor
135 2.0t0 5.0 megohms 0.25 megohm
180 2.0 to 5.0 megohms (.23 megohm

Grid Dbias:

“B” Voltage Grid Volts Plate Resistor
135 3.0 0.25 megohm
180 4.5 0.25 megohm

MIDGET CONE SPEAKER IS ONLY
FIVE INCHES HIGH

N interesting radio novelty, in the form

of a midget loud speaker of the coue
type, has appeared on the market. The en-
tire instrument is but five inches high, weighs
only a few ounces and can be held in the
palm of the hand—but it is a real lond
speaker. When connected to a standard six-
tube receiver it reproduced voice and music
with a high degree of volume and clarity

[T R BT e

Side view of the
midget speaker.
The instrument is
only five inches
high overall and
about two inches
deep.
TNustrations
conrtesy Alden
1fg. Co.

] D e e s e e S

T AT T S

}.___-____-___c,


www.americanradiohistory.com

1440

that surprised the staff of the Rapio News
Laboratories.

The base and the baffle board, on which the
edge of the cone rests, are made of thin
wood. The speaker driving-unit is mounted
on one side of the baffle board, being hidden
by the paper cone. The cone and baffle board
assembly is inclined obliquely to the base,
in order to halance the speaker and to pre-
vent it from falling over.

The small size of the midget cone speaker is
evident in this photograph.

This cone speaker has many possibilities
as a means of amusement. Being so tiny, it
can be hidden in closets, drawers, under
1ables and chairs, in lamp shades and inverted
bowls and even in large dishes, and can thus
be made to produce some rather startling
“talking” effects. An ingenious experimenter
will undoubtedly be able to spend many in-
teresting hours playing with the instrument
and placing it in odd positions around the
house.

TRANSFORMER COMPENSATES
SPEAKER DEFICIENCIES

NEW output transformer, which con-

nects between the radio set and the
loud speaker, is intended to compensate in
a large degree the deficiencies of some
speakers. In explaining this unusual fea-
ture, the manufacturer says:

“It is a well-known fact, that has been
demonstrated in many estabhshed labora-
tories too many times to be doubted, that
loud speakers will not operate below 10U
cycles, and the majority produce very little
sound in proportion to the strength of the
received signal at frequencies below 200 or
250 cycles (middle ‘C’ on the piano). We
have recogiized this fact and have con-
structed the transformer to compensate for
the defect. This has been done by design-
ing the instrument to supply maximum
cnergy at 30 cycles, with a gradual fall-off
in energy delivered to the loud speaker as
the frequency increases. The net result is
much more realistic response than is ob-
tained by other methods of loud-speaker
coupling.”

The impedance value of _the secondary of
the output transformer is apploxunatelv
1,500 ohms at 30 cycles, which is about the

View of the output transformer, showing the
connecting cord and tip jacks.

Ilustrations courtesy  Silver-Marskall, Inc.

impedance of the average loud speaker at
this frequency. This matching “of values
results in the maximum delivery of energy
to the loud speaker. The primary im-
pedance is such that the maximum undis-
torted power is obtained from a 171-type
power tube; although at the same time it
is satisfactory for the 112, 210 and 201A
types.

The complete “conductive separation” of
the loud speaker from the plate circuit of
the last amplifier tube protects the delicate
windings of the former from the heavy cur-
rent and high voltage of the latter, and ob-
viates the possibility of burning out the
spcaker. The actual connections of the
transformer are indicated in the accompany-
ing diagram, which shows that the primary
is connected between the plate of the last
amplifier tube and the “B4,” and that the
speaker is bridged simply across the sec-
ondary. The device is equipped with four
tip jacks and a length of telephone cord

N

LAST AMPLIFIER
TUBE

TRANSFORMER
Q)

LOUD SPEAKER

0Bt
N 7

How the output transformer is connected to
the last amplifier tube in a set and to the
loud speaker.

fitted with cord tips at both ends. Thus it
can be connected in a few seconds, the flex-
ible cord leading to the output posts on the
radio receiver and the secondary tip jacks
accommodating the speaker cord proper.

The new output transformer is housed in
an attractive one-piece, black-enamelled,
drawn-steel case, 4 inches high, 314 inches
wide and 214 inches deep. It may be located
near the receiver or screwed down, by
means of its mounting lugs, inside the re-
ceiver cabinet or console.

NEW VARIABLE RESISTOR
CARRIES 40 WATTS

O meet the increasing demand for

heavy-duty variable resistors for service
in high-power socket-supply devices and
super-power amplifiers, a Brooklyn manu-
facturer has brought out a new resistor of
the compression type with a carrying capac-
ity of forty watts. It is obtainable in vari-
ous resistance-ranges for different purposes.

IR

The connec-
tion lugs of
the variable
resistor, not
visible in this
view, are at
the bottom of
the case. It
is of the single-
hole mounting
type.

QUL LT

The instrument is two inches in diameter
and 2%4 inches high overall. As can be seen
in the cross-sectional view, it consists of a
heavy brass shell, which contains a mixture
of resistive material (RM) confined between
ithe bottom of the shell and an adjustable
plunger. The latter is made of a disc of
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Cross section view of the heavy-duty variable
resistor.
Illustrations courtesy American Mechanical
Laboratories.

felt-like material (FP), held between two
metal plates (PL). These plates are a
fraction of an inch smaller in diameter than
the felt wad, which fits snugly against the
inner surface of the shell, thus preventing
the resistive mixture from leaking out above
it. The position of the plunger is adjusted
by means of the knob K, which turns the
threaded rod TR. The resistor is mounted
on a panel with the aid of the mounting
stud and nut MS.

The resistive element
highly-pulverized graphite and pulverized
mica. The graphite furnishes the conduc-
tivity, which varies in accordance with the
pressure applied to it, while the inter-
spersed mica particles, being resilient, act as
tiny springs between those of graphite.
When the pressure .on the mixture is in-
creased by the advance of the plunger, the
resistance between the brass shell (acting as
one electrode) and the metal plate MP (in-
sulated from the shell by the washers IW)
decreases. When the pressure is relieved
the mica particles expand and cause the en-
tire mixture to fill out the space between the
plunger and the bottom of the shell. This
action of the mica prevents the mixture
from ‘“packing,” a trouble that would be
fatal as far as the usefulness of the resistor
is concerned.

Micrometer adjustment of the resistance
can be obtained by this variable-pressure ar-
rangement. The action is fully reversible,
the same minimum, maximum and inter-
mediate values bemor obtainable repeatedly.
no matter how many times the knob 1is
turned in and out.

is a mixture of

SWITCHING RELAY CONTROLS
“A” AND “B” CIRCUITS

HE power-switching relay illustrated

herewith is one of the sturdiest and best
constructed instruments of its kind submitted
to Rapio News. In general, it is a device
for automatically switching A.C. house-light-
ing circuit connections for the “A” and “B”
socl\at power units and for an external power

General view cf the switching relay.
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Inside view of the switching relay.

Tllustrations courtesy Stromberg-Carlson
Telephone Mfg. Co.

amplifier (if wsed) when the lever of the
filament battery switch on the front panel
of the receiver is operated. It makes the use
of separate switches on the power units un-
necessary, and converts the set switch into a
master control.

The relay consists essentially of an elec-
tromagnetically-operated double-pole, double-
throw switch, contained in a decorative iron
case. On one long side of the latter are
mounted three standard outlets, which take
the ordinary two-prong plugs attached to the
connector cords of socket-power units, At
one end is a small insulated panel holding
two binding posts, to which is connected a
leng.th of flexible wire to reach the radio
recetver.  Another cord runs to the lamp

socket,
J A\
> =5
3 G
o TO RADIO
o |l L RECEIVER
z
=
— 8k LAMP CORD
=
TO LAMP
SOCKET

&
\
TO "A” SOCKET T0O EXTTRNAL
POWER UNIT POWER AMPLIFIER

TO <B" SOCKET POWER UNIT 7

N

Diagram of the switching relay connections.

This relay is of the shunt type; that is, the
electromagnet  which actuate the switch
springs is connected directly across the “A”
circuit in the receiver on the set side of the
battery switceh, instead of being connected in
series with the battery proper. It consumes
a very small amount of current, but does not
cause a drop in the voltage across the “A”
terminals. The trickle charger for the “A”
battery is plugged into the outlet on the left,
while the “B” supply and amplifier units are
plugged into the other two.

The operation of the system is simple, and
will be understood from a study of the dia-
gram of connections. When the switch on
the receiver is in the “off” position, no cur-
rent flows through the relay winding, and the
two main contact springs (the sccond and
fifth from the left) rest against their respec-
tive contacts at the left. The alternating
current from the lamp socket thus energizes
the trickle charger, which in turn feeds a
slight current to the “A” battery. When the
set switch is snapped on, the relay winding
cnergized and the contact springs are

e over to the right. This movement
“he alternating current from the
“B" unit and the external am-
1sed,

10351891 O

In the illustration of the inside of the re-
lay, the A.C. outlets arc marked OT, the
winding of the electromagnet W, the switch
springs S, and the cord to the set BC.

DUAL POTENTIOMETER GIVES
THREE BIASING VOLTAGES

NEW device, for which constructors of

socket-power  units  will undoubtedly
find extensive use, in a double-arm voltage-
divider, or “potentiometer.” This, when
wired in the obvious manner in the negative
lead of the “B” circuit, provides onc fixed
and two variable grid-biasing voltages. It is
a wire-wound instrument having a resistance
of 2,000 ohims and a current-carrying capacity
sufficiently high to adapt it to practically all
forms of “B” supply devices.

LT U D T WD

Cross-section
view of the
dual-po-
tentiometer,

AL 2 2D

The construction of this dual potentiometer
is rather interesting, as can be seen from the
view and the sectional line drawing shown
herewith. The {rame of the instrument is
that of a standard rheostat or potentiometer,
the resistor element (RW) being set in the
ustual position necar the outer edge. The two
arms (CA) traveling over the wire are op-
crated by superimposed kuobs working
through concentric shafts, the inner of which,
IS, is made of insulating material. The
small knob SK on the top actuates one of
the arms through the insulated shaft IS,
while the lower knob, LK, turns the other by
means of the outer metal shaft MS. 'Ihe
contact-arm assembly, attached to the lower
cend of the insulated shaft, is separated from
the end of the outer shaft by an insulating
washer.

The dual potentiometer.
Illustrations courtesy Amsco Products, Inc.

The potentiometer is furnished with three
hinding posts and an additional connector
lug. Tt can be mounted on an instrument
panel in nomore space than is required for
an ordinary single-arm control, or it can be
fastened to the baseboard of a socket-supply
device by means of a simple L-shaped
bracket.

The coil-form assembled and with a few turns
of wire in place,

Hlustrations courtesy Thorp Roderick

Ltd.

LOW-LGOSS INDUCTORS MADE
WITH COIL-FORM

OR the benefit of radio constructors who

have occasion to wind their own coils for
special circuits and sets of their own design,
a British firm has brought out an inexpensive
collapsible coil-form which can be assembled
in a few seconds and which is very casy to
handle. It consists simply of two round end-
pieces, of thick impregnated cardboard, with
six radial slots cut in the face of each. Into
these slots fit six stiff strips of similar card-
board, notched at their ends to lock against
the faces of the end discs.

The exact dimensions of these parts are
given in the accompanying drawing. The
halftone illustration shows the form com-
pletely assembled, and with a few turns of

1
- 3
3\ 7

The dimensions of the coil-form and pieces and
heads are shown above. Two discs and six
strips are used,

wire started in place. The wire is merely
wound over the edges of the strips, the ends
being tied in small holes in the discs. Coils
made on this form can readily be experi-
mented with, the open construction permit-
ting casy tapping of the turns and the addi-
tion or removal of wire.

A convenient feature of the form is that
the flat strips can be slotted necar their ends
to accommodate a piled primary winding if
the form is wound as a tuned R.F. trans-
former. Similarly, a tickler winding can be
placed at the other end if the coil 1s connect-
cd before the detector tube in a combination
R.F.-regenerative set.

An inductor made on this form can truly
he said to be of the “low-loss” kind, as there
is comparatively little solid dielectric and the
wire touches only the thin edges of the flat
strips.  This skeleton type of winding is
used by the Bureau of Standards for its
standards of inductance.
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The [nterbalanced Regenerative Receiver* -

Single Control Adiusts R.F. Coupling and Detector Regeneration
By ANDREW BARBIERI

TN T 2 L L Lt L L L2 1 0 1 1y T T T T i i P G

IN many receivers employing one
or two stages of R.F. amplifica-
tion ahead of a regenerative de-
tector, means are provided for
independent adjustments of the
primary-secondary coupling of the
R.F. transformers and of the re-
generative action of the detector.
However, we do not believe that
the idea of making one control
serve both purposes has been pre-
sented before; therefore, we take
pleasure in putting before our read-
ers the Interbalanced Regenerative
Receiver, in which this feat is suc-
cessfully accomplished. The sys-
tem was devised by Mr. Barbieri,
the author of this article, in the
RADIO NEWS Laboratories.

—EDITOR.

HE “Interbalanced Regenerative Re-

ceiver” is a five-tube set whose cir-

cuit comprises one stage of tuned-

radio-frequency amplification, a re-

generative detector, and three audio
amplifier stages of the resistance-capacity-
coupled variety. It derives its name from
its main features: f.c., the simultaneous
adjustment, by one control, of both the
coupling between the R.F. and detector
tubes and the regenerative action of the
latter. This control takes the form of a
variable resistor of 10,000 ohms maximum,
connected in such fashion that it provides the
closest coupling and the strongest regenera-
tion when its resistance is highest. This ac-
tion is assisted by the phase-shifting device
known as the “Phasatrol,” which is con-
nected in the plate circuit of the R.F. tube,
hetween the plate and the primary of the
R.F. transformer.

SERIES TICKLER-PRIMARY
The operation of the system can be undet-

A rear view of the interbalanced receiver.

Radio News for June, 1927

A top view of the completed receiver.
former with tickler; L3, R.F. choke;
C5, grid condenser; R, regeneration control;

Phasatrol; RA, three-stage resistance amplifier,

stood from a brief study of the schematic
circuit shown herewith. The diagram shows
an antenna coupler L (consisting of the usual
untuned primary and the secondary tuned by
the large condenser, C, and the “vernier,”
C2), wired to the grid of the first (the R.E.)
tube. The plate is coupled to the detector by
a similar transformer, L1, which is fitted in
addition with a fixed tickler coil, L2. The
tickler is connected to the plate of the detec-
tor through the fixed condenser C6, complet-
ing its circuit back through the primary of
the R.F. transformer. It should be noted
particularly that the tickler is actually in
series with the primary; both coils, therefore,
act upon the sccondary of the transforiner as

R3 is the filament ballast for the tubes in the re-

sistance-coupled amplifier unit, RA. Both coil shields are shown in place.

*Rapio NEws Blueprint Article No. 21,

The parts are: L, aerial coupler; L1—L2, R.F. trans-
C—C-1, tuning condensers; C2, balancing condenser;

R1—R2, filament ballaste; R4, grid leak; PH,
and S, coil shields.

feed-back mediums, The variable resistor is
connected across the outer ends of the re-
spective coils, and thus acts as a throttle (in
a way, as a variable short-circuit) on them.
The fixed condenser and resistor enclosed in
the dotted circle represent the elements of
ihe Phasatrol.

The latter device prevents oscillation in the
R.F. stage by shifting the phase relationship
of the feed-back current (through the grid-
plate capacity of the tube) to the original
signal impulse, as explained in past numbers
of Rapio NEws. Its presence also accounts
for another phase shift in the feed-back cur-
rent flowing through the tickler coil L2 (and
also through the primary, L1) from the plate
of the detector, this shift taking place in such
a manner that the inductive effects of both
the legitimate tickler and the erstwhile pri-
mary on the secondary coil are addifive; in
other words, the primary, in addition to act-
ing as such, acts also as a tickler coil.

As previously mentioned, the variable re-
sistor R regulates the dual effects of the
primary and of the tickler. It is adjusted for
maximum response while the set is being
tuned to various wavelengths.

The R.F. choke L3 is very important in
that it prevents leakage of the R.F. currents
through the “B” circuit.

SIMPLE CONTROL METHODS

The advantages of the Interbalanced Re-
generative Receiver are obvious. The man-
ual operation of the receiver is simplified, for
what ordinarily are two fairly critical adjust-
ments are reduced in number to one. Also,
the system of control reduces the detuning
effect of the tickler on the secondary coil
of the R.F. transformer, and allows the use
of a double variable condenser for the tuning
of the R.F. and detector circuits. A midget
condenser (C2), for supplementary adjy
ment of the R.F. condenser (C), is provj
but in actual use it is set once and Jd
alone. The tuning of the recei
solves itself into the mere
the condenser dial and

3

fier, if one is
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Schematic diagram of the interbalanced regenerative receiver.
R, between the primary and tickler, L1 and L2.

A- At

An Interbalanced receiver was constructed
in the Rapio News Laboratories, and works
very successfully. Tt is selective and highly
sensitive, the dual regeuneration control per-
mitting the circuit to be adjusted to maxi-

B+RF &DET.

mum effectiveness. The quality of reproduc-
tion, as might be expected from the use of a
straight resistance-capacity coupled audio
amplifier, is well-nigh perfect.

Any radio constructor of average ability

Its novel feature is the control of regeneration through the wvariable resistor,

and mechanical facilities can duplicate this
excellent outfit at little trouble and expense.
The accompanying illustrations give complete
data.

REAR VIEW
OF PANEL

POSITION OF
SUB-PANEL WHEN
IN PLACE
L e | e . Sy T 111 et
(o)
M e k I
I_—l:. f X s
3 ] 2 1
CONNECTION TO I BOTTOM TOP OF
FRAME OF b OF PRI
VARIABLE I
CONDENSER ®

c&cC i
1 27

~TOP VIEW
OF SUB-PANEL~

F

[

8 BOTTOM
OF SEC.~~~

N L3
ik
QUIBIT =B —yy e e
0 ®©® 0 OT0 O e
% T T D5

.o diagram of the front panel and the top of the sub-panel. See next page for the wiring on the bottom of the sub-panel. The bal-

ancing condenser, C2, has a maximum capacity of 50-mmf.
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Drilling layout for the sub-panel.

The instruments are indicated in their proper positions by dotted outlines,

ASSEMBLY

(sub-panel), fastened to the former by adouble condenser C-Cl in its center, the vari-
: pair of sub-panel brackets and with the ad-able resistor R, at the left, the midget con-
The set comsists of two essential units, a  ditional aid of the frame of the double vari-denser C2 at the right, and the battery switch
vertical front panel, a rear horizontal one able condenser. The front panel holds theSW directly below the dial. The sub-panel

= RN
e I DOPRRRL RO
7

SETRIRIHRIES
g LIS S LSS L L

7 - ¥ BATTERY
f<-—B+RF &DET. CABLE

1SS

&
¢

[ IeS)
W

b

e
e 3

“\m i

The wiring diagram of the under side of the sub-panel, C3 and C4 are by-pass condensers of large capacity. = C6 is the
denser leading from the plate circuit of the detector tube.

small by-
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8" and drill the front and sub-panels in accord-
ance with the fully-dimensioned drawings
shown herewith. The fit of cach instru-
ment in its proper holes should be tested be-

o — 9 fore it is mounted in place permanently; it is

niuch casier to enlarge holes or to drill new

. ; 45 ones when the panel is flat and empty of

- |3 DA HOLE parts than it is when the set is half wired

ig OIA-ROLE-. L w(}; . and some ecrror in placement is discovered.

- 7 ’ . The front and sub-panel assemblies should

l . | i DA HOLE ™ De completed first as separate jobs, and the

4% | 5%“56& : & two sections then joined together by means

: s 8 ) of the brackets. The constructor should not

Lo i - i ) fail to insert a machine screw through the

5 5 DkowOLE i | .7 oin HoLE Foawoe. | hole marked 27 in the picture wiring dia-

i S ° S F‘ grams, to hold the bottem of the condenser

» _l" o

~¢—, f {

holds the rest of the parts, including the two
shiclded inductors L, L1-L2 in the shields S,
two separate tube sockets V and V1, the R.F.
choke L3, the grid condenser and leak C5-R4, .
the filament ballasts R1 and R2Z, and the
complete three-stage resistance amplifier
unit RA. The Phasatrol PH is mounted on Above: Details of the
the sub-panel in a position between the double flreocnetssarga“;ilr;leng&s ;‘;2
condenser and the right-hand coil L1-L2. given. Right: Front
The under side of the sub-panel holds the panel view of the set. R
fixed condensers C3, C4 and C6, and also the ;iolthes{f,gentfeat‘%rianﬁ:;
filament ballast R3. The filament switch, switch, C,Cl the gang-
which is on the front panel, is below the tuning condenser and C2
level of the sub-panel. the  50-mmf balancing
Two binding posts are provided for the SRl
acrial and ground connections, but a five-wire

; A ~
flexible cable leads the “A,” “B,” and “C” e s i s @"4?'!
voltages to the outfit. oy
WIRING .
Ti1 making the Interbalanced Regencrative frame against the sub-panel. This screw
Receiver, the constructor should first mark acts also as a connector between the con-

denser frame and several wires beneath the
sub-panel.

The dimensions of the two R.F. coils L and

A W

e R B

il

sY Guapi NAME MANUFACTURER % E ; B
MBOL [Sem OF PART REMARKS L1-1.2 are given in the accompanying draw-
L 3 inte cowpler 4 1 . - ing. The antenna coupler is a straight sole-
2 i 21 :1 tmnziom" Special (See drawing) - noid of the dimensions indicated, with the
a Win -
St ? £ - — ten-turn primary wound over onc end of the
L3 1 Re F. choke 85 millihenzies 2 [10,17 - 1 . P
AN 5 RE) TN SR secondary. The inter-stage coupler L1-L2 is
c,C1 ‘1 |Gang condenser 20005 mf. ,10,16,17, identical At L1 as fa i S 1
2 1 Balancing condenser 4 |1,3,10 o rdenticai witaa a ar as the primary an
03,04 2 Fixed condensers 0,5 mf. By-pass 5 |8,19,20,21,22,23,24,25
= 65 1  {Grid conderser ,00025 mf, With grid lesk clips 5 |21,22,23,24,25 TERMINAL
= _C§ 1  [Fixed condenser »002 mi, By-pass 5 |8,19,20,21,22,23,74,23 S
= R 1  |Var. resistor 0 to 10,070 ohms. Regeneration control 6 |5,8,26,27 TOP OF OF L2
1, he | 2 |Fil. ballast res. |5 v, 1/4 sops For R, F. & Det. tubss 7 | 28,29,30 PRIMARY~, % -(TICKLER) |
R3 1 Fil. ballast res. 5 v, 1 amp. For A. F. tubes 7 |28,29,30 . -
R4 1 |oria leak 2 megohze : 8 |7,9,19,21,24,27,28,31, 32,33 BOTH -~ _ ’LZ_-
hict 1 |Phasatrol Stabilizing device 8 TPR'MARY K
RA 1 |Res. awplifter Complete throe-atsge unit 9 |27,31,34 ERMINALS
— s 2 |Coil shields Aluninun 10 - AT BOTTOM  aakeLTe
¥ 1 [P, ewiten 5_|8,10,26,27,3¢ OF COIL, Z.OR HARD
2 |sockets UX typo 11 1,10,17,35, 36,49 S RUBBER STRID
2 |Binding poste ("Ant." &"Gnd, ") 121,11 - BOTTOM -~ X
= 1 [pial Vernier tyre 13| 2,10,11,17,37 OF PRI. ¥
L Brackets 10 | 36,38 2_\2 w TOP OF
1 |Panol 7 X 18 X 3/167 14| 38,39,40,41 - 4 SEC.
E 1 |Sub-base 5 3/4 X 17 X 3/16" 14 | 38,40,41 SEC :
rollf Hookur wire 15| 42,43 = 4
LpA T — — 55 71. OF Tl i
£ 1 [Battery ceble 5 wire 15| 42,43 NS.23 DEC
E A 1z Tubes 5 v, 1/4 a~p, Stenderd type 44 | 45,46,47 WIRE. Bk Ll
= Ve, v3 2 Tubes 5 v, 1/4 arp, High-Mu 44| 45,46 N ~OR
V4 1 Tube B S v. 1/2 exp., Seml-power 44| 45,46,47 ori ) L =0
Y]
NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. ;\IOOE_ZOF "i-“
! General Radio Co, 2 Samson Flectric Co, 3 Hammerlund ¥fg. Co. 6 ,’/’.‘_
7 Allen D. Cardwell Mig. Co. % Carter Redio Co. 6 Coniral Raiioc Lrbs. (Censrmiab) .S.C. e He.
7 Lanzbein & Kaufman Co. {Flkay) & Electrad, Inc. 9 De Jur Products Co. ’ 1 — T
70 Silver.Marakell, Inc. 11 H. #, Fby Nfg. Co. 12/ %-L Raiio Labs. - 2 0R 3 LAYERS ! %?Tgog]
13 Cornell Electric Mfg. Co. 14 _The Celoren Co. 115 Belden Mfg. Co, EC.
=% 16 Karme FPléctric Co. 17 Pacent Electric Co. I 18 General Instrument Co. IODFI'_\P'E\IRS%EA-E NOG !
== |9 _Tebe Deutec-rann Co. 30 _Spracue Speclalty Co. 21 Dubilier Condenser Cory. LOTH L2 -15 TURNS OF
22 Petter Mig, Coo 23 wirnlogs Spec. App. Coe (Feraion) 24 Aerovox Wirseless Corn . Ne. 24 D.S.C. WIRE ON
25 Sengaro Flectric Co. 26 Herbcrt H, Frost, Tne. I 27 Allen Bradley Co. . o"DIA. TUB ll/" LONG
= 28 Arthur H, lyncr, Tnc. 29 The Raiiall Co. (Auporite) 30_L. S. Brach Co, 5 E, 2 5
"1 Daven Fa2ilo Corp. 32 Int, Resistance Co. {Durhem) 33 The Carborunium Co. . X .
34 Leslie F, Muter, Inc, 35 Amsco Products Co, 36 _Benjerin Elsctric Co. Details of construction of the radio-frequency
Copatend Co, (Marco) 38 Aner. Hard Pubber Co, (Radion) 39 The Ligrole Corp. coils, L, L1, and the tickler coil, L2.

Fabricaters, Inc. 21 Insulating Co. of fmer. (Ineuline) 42 Acme ™irs Co.

43 Cornish Wire Co, 44 Radio Corp. of America 45 E, T, Cunninghan, Iuc, _

{Caco (=3 v ) . - 1 3 T
ey 5 Mg 055 (Cecol 47 The Ren-fed Corge 43 _Tne Yen Forne Co secondary are concerned; differing only in
e " 33 54 that it holds a fixed tickler (L2). This is

placed inside the secondary tubing.

Both coils are mounted wupright inside
round aluminum shields four inches in diam-
eter-and four inches high. These cans com-
prise very shallow bottoms, over which the
RS I e A A (Continwed on page 1488)

+ THE FIGU-RES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

rts instead of those listed in the irst column of manufacturers, be careful to allow for any possible difference in size from those

originally used in laying out and drilling the panel and sub-base.

Neard asey ©
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The Transoceanic Radiotelephone [nterflex*

A New and Simplified Receiver Which Will Bring In Transatiantic Conversation

ST ST T 21

11

H IN the April issue of RADIO

NEWS was described a transat-
lantic telephone receiver capable of
picking up the radiotelephone con-
versations between this country
and England. The same receiver
can be used for regular broadcast
reception by changing the size of
the coils. Since the publication of
this set a new one has been de-
veloped which is far simpler in
construction and considerably more
sensitive; it is described in the ac-
companying article. With a good-
sized outdoor aerial no difficulty is
found in receiving the conversation
on both sides of the ocean. Like
the former receiver, it can be used
for reception on the regular broad-
cast wavelengths by merely chang-
ing the coils.

Again it should be mentioned
that any overheard radio message,
either in code or speech, must go
no further than the listener, as the
United States Statutes provide
(Sec. 27, Radio Act of 1927): “No
person not being authorized by the
sender shall intercept any message
and divulge or publish the contents,
substance, effect, purport or mean-
ing . or use the same or
any information therein contained
for his own benefit, or for the
benefit of another not entitled
thereto.” This does not apply, of
course, to regular broadcasts.

—EDITOR. H

LA RLRLL

s

OSSIBLY there have not been
enough recent novelties in regular
broadcasting to keep the radio fan
content; but, at any rate, with the
amouncing of radiotelephone service be-
tween this country and England, the whole
world seemed to sit up and take notice. The
romance of it was enough to set the imagi-
nation afire and it became the desire of

By MARK HINDER

almost every radio fan to “take a listen-in”
on the buzz of commerce and the interesting
conversations.

The Editors of Rapio NEws took it upon
themselves to provide radio fans with a set
by which they could listen in on the other-
wise private talk. Due to the fact that
“single-sideband transmission” is used, a
special receiver is required; the regular type

o
L

Front-panel view of the
completed transoceanic
radiotelephone  interflex.
L.L1, and L2, respective-
ly, are the primary sec-
ondary and tickler coils.
C and C1 are the tuning
condensers, R and RI1 the
filament rheostats and J
is the loud-speaker jack.

broadcast receiver cannot pick up the con-
versations.

The first set, devised for this purposc.
which we described two months ago, is of
an excellent type and perfectly suited to the
purpose, but it lacks the necessary sensitivity
to insure consistent reception from both
sides of the ocean. The set described in
this article is far more simple than the
former and is based somewhat on the prin-
ciple of the original Interflex circuit, de-
vised by Mr. Hugo Gernsbacls.

EFFECT OF THE CRYSTAL

The use of the Interflex principle imme-
diately simplifies the whole arrangement;

A rear view of the transoceanic interflex receiver.

*Rap1o NEws Blueprint Article No. 22.

D is the fixed crystal detector, T and T1
the A.F. transformers; V, the detector-oscillator tube and V1 and V2 the A.F. amplifiers.

for, whereas in the former set two vacuum
tubes were required, one for producing the
necessary missing sideband- -frequency and
the other for detection, only one tube is re-
quired here for both functions. This tube
(V) is set into oscillation at the same fre-
quency as the single-sideband transmission.
This is accomplished by the tickler coil L2.
The crystal detector D handles the rectifica-

W ©
L ]

© €D

tion but, like all rectifiers. does not make a
complete job of it. Further rectification
takes place in the tube V which is actually
oscillating.

If a grid leak and condenser are substi-
tuted for the crystal detector the set will not
function properly; the crystal is absolutely
necessary for the correct operation of the
set.

The first tube. which is a detector, oscil-
lator and amplifier combined, is controlied
by the filament rheostat R1, and it will be
found that the adjustment of this is im-
portant in bringing in the conversation at
its best. The adjustment however, is not
at all critical.

THE AUDIO AMPLIFIER

The audio amplifier is of the transformer-
coupled type, there being two stages. The
two A.F. tubes V1 and V2 are both con-
trolled by the same filament rheostat R.
Constant readjustment of this is not neces-
sary; it can be set for the best response and
left in that position. This, of course. is
true of the rheostat for the first tube too:
because the receiver is always operating on
the same wavelength and receiving from the
same transmitters, both in use simultane-
ously.

Since it is desirable to receive the conver-
sations undistorted, so that all of the over-
tones which go to make up the character of
the human voice are amplified, the best
type of AF. transformers, with large cores
and high-impedance primaries, is recom-
mended.

The two AF. tubes are of the 201A
type and unsuited to power amplification.
but great volume is hardly desirable in thj
instance. Also, high “B" voltages arg
necessary, and it will be noted fromg
cuit diagram that no more thay
cmployed. If it is desirable ¢

=71 P Fak
m
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volume the “B” voltage should be increased
1o 135 and a tube of the 112 type used
in the tube socket marked “2nd AF” (V2)
in the illustrations.

Either phones or a loud speaker can be
used on this set, and a jack (J) is provuled
for this purpose. When the plug is inserted
in this jack the sct is automatically turned
on. \When the plug is removed the tubes
zo out.  This is a very nice arrangement
for, afrer the set is once adjusted {or the
reception, it need not be touched again.
Then, all one has to do to hear the Lclc-
phione conversations is to plug in the phones
or loud speaker.

THE CONSTRUCTION

The construction of the Oceanic Radio-
iciephone Interflex is comparatively simple.
as there is not a great amount of apparatus
to complicate the luvout.

It is best (it alwavs is) to drill both the
panel and  the sub-base according to the
sketches and then mount the parts ou cach
before attaching them together. The panel
lavout includes the two rheostats, the two
variable condensers, the filament-control
jack and the three-coil mounting. It will

O‘l\
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The schematic circuit diagram of the transoceanic interflex.

that the coil mounting is sup-
This

be noticed
ported by the variable condensers.
simplifies matters considerably.

The sub-base lavout includes the tube
sockets, the two A.I". transtormers. the
fixed crystal detector (D) and the binding
posts on the top and the brackets and fixed
by-pass condenser (C2) on the bottom.

After all the parts are mounted, go ahead

Layout and wiring drawing.
jack, J

with as much of the wiring on bhoth the
panel and sub-base as can be completed
hefore the two are attached. After this is
done, attach the panel to the sub-base by
means of the brackets and complete the
wiring between the two.

Note that a great deal of the wirmg is
under the sub-base. This is not absolutely
necessary; but it makes a very neat job

The wiring to the
is shown in the under-side sketch of the
sub-base on page 1448.

ALL LEADS TO
HONEYCOMB COILS SHOULD

K owiw = ltx:x::!

COIL MOUNTING IS FASTENED TO
TOPS OF VARIABLE CONDENSERS
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course, as the storage “A” battery runs
down it will probably be necessary to make
occasional readjustments of the filament
vheostat R1, which controls the detector-
oscillator tube, to compensate for the drop
in voltage.

After the set has been hooked up, plug
a pair of head phones into the jack and use
these for the preliminary adjustments. This
automatically turns the set on. The antenna
coil L and the secondary coil L1 should be
closely coupled; that is, they should be close
against each other, rather than spread apart
as they are shown in one of the illustrations.
The tickler coil L2 should be looscly coupled
for the best results; that is, spread apart
from the coil L1. For the preliminary ad-

o - - o justments, however, place L2 fairly close to
it ‘ ) ) L1 so'that the tube V oscillates. This is de-
‘1»:“‘.’ - n\ noted by a clucking noise in the head phones.
@ Now tune the set by adjusting the two vari-
- able condensers C and C1, until the Rocky

Top view of the receiver. This shows the coil mountin_gs very well and it Yvill_be nqti.ced that Point station is picked up. This should be
there are knurled adjusting screws, which make it possible to “lock™ the coils in position after er asv The dial readine on th .
this has been correctly determined. The center coil-mounting is stationary. Very easy. € dia g g o € co

denser C will be about 10 degrees and on
the condenser C1 about 20 degrees.

and in the long run is probably more satis-
factory than any other arrangement.

All of the wiring can be casily followed
from the two large wiring sketches shown.
Wherever a wire passes through a hole to
the under side of the sub-base it is num-
hered alike on both sides, in the diagrams,
so that it can be traced out to its termina-
tion. '

INSTALLATION

There isn’t a great deal that can be said
about the installation, as all of the post
markings are shown in the accompanying
slketches.  Omne thing of importance, how-
cver, is the aerial and ground installation.
It has been pointed out before that, if the
hest results are desired, a large acrial should
be used. It should be at least 100 feet in
length, well insulated and as high above Drilling and dimensional details of the “sub-base. The instruments are shown in dotted lines
the ground as it is possible to get it. The ; and will be readily recognized.
grond connection should be made to the
water pipe and be sure that a good contact
is made. Remember, that. if the English OPERATION It will be found that the adjustment of
conversation is to be picked up well, the As previously mentioned, after the re- the coudenser C is not critical, but that
resistance of the antenna system must be  ceiver is once adjusted for the best recep- the adjustment of Cl is. Now, the job at
low. This can be accomplished only by tion of the transatlantic telephone conversa- hand is making the set sensitive enough to
making good, clean connections. tions, it need not be touched again. Qf bring in the tallkk from the other side of the

WIRE HOLES SHOWN LIKE THIS ®
ARE %35 DIA

ALL, OTHER HOLES %,' DA

B+90V.  B+22V
Y Y

JACK 1S SHOWN
. TURNED 90° b
“FOR CLEARNESS

The wiring of the transoceanic interflex under the sub-base. €2 is the fixed .001-mf. by-pass condenser which connects across the pri
of the first A.F. transformer T
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- e 2" - extremely high capacity of the two variable
i condensers C and Cl. It is necessary to
» i ; 45 use these, however, in order to reach the
I bk | ) high wavelengths employed by the trans-
. i\ atlantic telephone transmitters.
i e Though the tables usually available are fair-
I ¥ = B ‘} Iy correct on the upper limits of the wave-
e - (D‘_@__* S — bands which may be covered with a given coil
o e o i . and size of condenser, many assign too high
| = ‘ l ™ a figure for the mininium wavelength; pos-
W l sibly through allowing too large a minimum
e % 717, capacity fqr the circuit. qu instance, some
ﬁi' i would indicate that the -coils used in this
—@-—T e ~é—x set do not tune down to 5,000 meters—as
[ g oo }:. P e they do. The transatlantic radiophone sig-
.!w JLe HOLES NOT MARKED AE T Din _@ 1}zf115 on 5260 meters come in with tlv1e diz}l
© Bk e of condenser C reading about 10, as we have
f i said; though some tables indicate that this
. ) o i should be between 7,000 and 8,000 meters.
The drilling and dimensional details of the front panel. A very slight change in frequency corres-
Atlantic, as well as from this side. This SRR RIS | il SRR A
will take a bit of time and patience and will
require careful adjustment of the variable SN NE Oy A NEIORRART REMARKS MANUFACTURER %
condenser C1, the tickler coil L2 and the L |1 |Duo.lateral coil  ]10°0 turns - 1
rheostat R1. They should be set for maxi- L= |3 | Duo-lateral coil 1250 turns o 1
mum volume and clarity. Distortion of = M EDuos s toraTico 1T 100Dkt urne 1
voice will disappear only when the settings g,cl EIIRVeToHC ondeniecr; EOOTints 2_|11,23,27
N 2 1 Fixed condenser .00l mf. Ry_paass 3 16,14,15,16,27,18,19,20
OE thCSC thrce de_VICCS are correct. R 1 Rheostat 10 ohms, For detsctor tul 4 1,6,34,'21,52,;3,;7,‘39,40,41
~ After these adjustments have been made, = 1 | Rheostet 6 ohrs. For auilo tubdes 4 |1,6,14,71,22,23,27,39,40,41
it should be DOSS]b]C to 1)1ug inaloud sPeaker : D 1 Fixed dstecter Crystal detector with mount S —
and hear the talk anywhere in a room. When = 7 1 3 coll mount For L, L1 eand 12 5
you wish to turn the set off just pull the plug P 1| Jack T T ) 6 (121,22
out of the jack. Thercafter, the telephone 7,m 2 | A F. tranctormero 7_[1,24,25,26,27,28,29,30,31
conversations will be heard at any time 3 Sockets UX type 1 |10,25,27,78,32,33,34
phones or a speaker are plugged into the 6 Binding posts s 27,32
jack, providing the American and English 1 Panol 7 X 18 X 3/16" 9 [35,36,37,38
transmitters are operating. 1 Sub-base 7 X 18 X 3/16" 9 |35,36,37,38
3 Brackets 5 10 |9,28
e 2 Dials Vernier type 11 |1,25,28,31,32,39,40,41,42
It is not at all difficult to adapt this re- v,v,v2 |3 Tubes 5 v. 1/4 amp. Standard type 12 |43,44
ceiver to reception on any wavelength irom roll| Hookup wire 13 |45,46,47, 46
approximately 200 to 8,000 meters. All that
is really necessary is to change the size of NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

the coils I, L1 and 1.2 to correspond to the
band of wavelengths yvou wish to cover.
These coils are sold in all sizes and it is
easy to determine from the tables just what
size of coils should be used with .001-mf.
variable condensers to cover the different
wavebands.  Since the variable condensers
in this receiver are of such high maximum
capacity, it will be found that a very wide
hand of wavelengths can be covered with a
single set of coils.

Tt is understood, of course, that the tube
V should be oscillating only when the re-
ceiver is used for the rcception of trans-
atlantic telephony. At all other times the
coil L2, which is the tickler, should be so
adjusted that the tube V does not oscillate
but is, nevertheless, near to the point of
oscillation.  The ncarer the tube is to this
point, the more sensitive the receiver will
be. Regeneration or oscillation is easily
controlled by the tickler coil 1.2

The advantage of this arrangement is that
you can have on hand a complete set of coils
to cover all the important wavebhands and
whenever vou want to shift from, say a

Pacent Electric Co.

2 A11en D, Cardwell Mfg. Corp.

3 Hicamold Radio Corpe

Central Radlo Laba. (Centralsd)

5 The Car torundum Co.

6 Carter Radio Co,

|
=3

Jafforson Elec, Mfg. Co. -1, Radio Labs,

9 Amer, Hard Rubber Co, (Radion}

10 Benjamin Electric Co. 11 The National Co.

12 Belden Mfg, Co,

= 13 Radio Corp, of Pmerice 14 Electrad, Inc. I5 Tobe Deut Co,
16 _Aerovox Wireless Corp. 17 Sprague Specialties Co. 18 Dubilier Condenser Corp,
19 Potter Ufg. Co. 20 Wireless Spes. App, Co. (Faradon) 21 Ysexley Mfp, Co,
22 Herbert A, Frost, Inc. 23 Allen Bradlsy Cou 24 All-Americen Radio Corp.
= 25 Bremer-Tully ¥fg. Co. 26 Ferranti, Inc. 27 General Radio Co.

28 Silver.Marshall, Inc.

29 Karas Flectric Co.

30 Thordarson ¥Flec. Mfg. Co,

3t

Semeon Flectrie Co.

32 H. He Eby ¥fg. Co.

33 Gray & Danielson (Remler)

34 Alden Ufg. Co,

35 Formica Insulation Co,

36 The Bs F, Goodrich Rubber Co,

37 The Lignole Corp. 38 Micarta Fabricators, Inc. 39 Martin-Copeland Co, (Marce)
40 ¥Wirelsss Radio Corpe 4t Pilot Flecs ‘Mfg. Co., Ince 42 Brooklyn Metal Stamping Co.
43 Acwe Wire Co. 44 Cornish Wire Co. 45 F, T, Cunningham, Ince

46 _C. E. Wfg. Co. (Caeco) 47 The Magnavox Co.

48 The Van-Horne Co,

If you use alternate parts instead of those listed in the first column of man ufacturers, be careful to allow for any possible differcnce in size from those
originally used in laying out and drilling the panel and rub-bese.

AT

Verm comvilaht, 1927, Ex. Pub. Ce.

5, ‘ AR R
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200- to 550-meter band, up to around 3.000
meters or so, all you have to do is to take
out the three smaller coils and replace them
with those suitable for the 3,000-meter band.
The coils are easily plugged in and out.
This receiver is really not adaptable to
wavelengths below 200 meters because of the

AERIAL ELECTRICITY AND THE SOLAR

ECENT studies of the clectrical charge

of the atmosphere, made by Dr. Bauer
of the Carnegie Institution, have shown that
the increase with elevation of the normal
voltage of the earth's atmosphere (as com-
pared with the negatively-charged earth)
varies with the time of year—being greatest
when the earth is nearcer the sun, as from
October to March, rather than from April
to September, when the earth is in the more
elongated portion of its orbit. This is in-
dependent of the seasons; which are reversed
i1 the two hemispheres. At the present time
arches are being made into the problem
solar cvcle—that is to say, the ap-
eleven-year period during which
of sunspots waxes and wanes.
vears will be required to
o1 satisfactorily; and then

the problem will assume the larger phase
of a secular one, which part of a century
may be needed to work out.

\Vhile these considerations do not bear
directly upon radio, it is certain that their
solution will add data of importance to the
understanding of many things connected
with radio transmission and reception.
While it is well known that the transmis-
sion of the magnetic waves of radio is
affected by light, it has become certain that
the “potential gradient of atmospheric elec-
tricity passes everywhere through extremc
values during twenty-four hours at about
the same universal times, irrespective of
whether the observing station be enveloped
by sunshine or darkness.” This potential

eradient has an average value of about 130
volts per meter of wertical height, being

¥ THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

lelfinlilil Wi |

ponds here to a very large difference in
wavelength, making long-wave receivers
seem apparently very broad in tuning. For
the broadcast band, 50-turn coils are most
suitable, 75-turn coils being large and 35-
turn coils somewhat too small, even with
these large condensers.

CYCLE

maintained by the great rcsistivity of the
air. It may be doubled, and almost disap-
pear again during cach daily cycle, partic-
ularly in inland regions; but whether this
clectrical charge on atmospheric particles is
rencewed by solar, or more distant, radia-
tion had been a matter of discussion.

The charging from the atmosphere of an
msulated conductor or aerial is a phenom-
enon observed as carly as 1752, long before
the production of artificial clectromagnetic
waves. The fundamental explanation of the
source and distribution of the earth’s atmos-
pheric charge, which may bear a relation to
the asymmetrical position of its permanent
magnetic field, may throw much-needed light
on the question of the propagation and
{fading of radio waves.
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The New Ravtheon “A-B-C”’ Power Unit

6 True “°A, B and C” Current Supply Which Operates from 110-Uolt A.C. Mains
By ARTHUR H. LYNCH and JAMES MILLEN

T

ADIO NEWS has the pleasure

of presenting to its readers the

first true “batteryless” “A,Band C”
socket-power unit. The heart of
this unit is a new 350-milliampere
rectifier tube, which is capable of
passing sufficient rectified current
for all purposes. The only neces-
sary change in the receiving set is
the re-wiring of the filament cir-
cuits, from a parallel to a series
connection, which is a simple mat-
ter. We feel sure that this com-
plete “A, B and C” socket power
unit will receive a hearty welcome.
—EDITOR

A
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VER since the inception of radio

broadcasting, many manufacturers

of complete sets have realized the

necessity for powerizing their- re-
ceivers if they were long to remain in busi-
ness. The public demand for completely
lamp socket-operated radio is ever increas-
ing. Almost all far-sighted set manufac-
turers have been concentrating their re-
search efforts toward the development of
such receivers—receivers that could be
plugged into any lamp socket just the same
as a vacuum cleaner or electric toaster.

The result of such research was first ap-
parent in the perfection of the “B” power
units ; still the public was not satisfied. Then
along came “A” supply units in such va-
rious forms as combination storage batterles
and trickle chargers; and outﬁts in the
form of overgrown “B” units in which
large chokes, transformers and tungar recti-
fier tubes were employed.

Then engineers began to realize the tre-
mendous '1d\ antages of a series, rather than
a parallel commection of the receiving tube
filaments when lamp-socket power was to be
used. VWhen so connected. the filament volt-
age, instead of being 3, or 5, is equal to the
number of tubes in the set multiplied by 3
or At the same time, instead of the fila-
ment current being equal to the sum of the
surrents drawn by each tube, it is equal to

%

F T T TR IO

The completed “A—B—
C”  socket-power  unit.
The parts are: T, power
transformer; T1—T2, fil-
ter chokes; C—C1, fil-
ter condenser blocks; R2,
R3, R4, voltage regula-
tors; RS, “A” power re-
sistance-bank; MA. milli-
ammeter. The binding-
post connections are desig-
nated in the illustration.

.F..n

& .5. {Rz 2}

but the current normally drawn by a single
tube.

PROBLEMS OF CURRENT INCREASE

The real significance of this fact is ap-
parent when one stops to consider the tre-
mendous increase in the difficulty of rectify-
ing and filtering alternating current, as the
direct-current load is increased and the volt-
age held down. First, when the choke coils
are used in such heavy-current circuits they
must, to be effective, be constructed of such
enormous physical dimensions as to be eco-
nomically impractical. Then again, the
power losses in any circuit increase as the
square of the current, making operating
costs far from economical.

Even the filter condensers are improved
in effectiveness by an unbelievable amount
when used in a series-filament, rather than
a parallel-filament. power unit. In fact, a

filter condenser is just about 400 times more
effective at 200 volts than at 10 volts, which
means that the low-voltage condenser for
equal

electrical effectiveness must have

Another view of the completed unit.

C2 is the buffer condenser block and V the new 350-

milliampere rectifier tube.

-ﬂﬁmntc J.\.VI| Bt ‘Hl 5+—|
'r. ﬁf __‘ap ||_C Dot RE| Max

many times the capacity of a condenser in a
high voltage filter. This will be seen from
the fact that the energy stored in an electro-
static capacity increases with the square of
the voltage.

USE OF QUARTER-AMPERE TUBES

When these points had been duly consid-
ered, some manufacturers and engineers
found that, by designing a set using 199-
type tubes \Vlth the ﬁlaments in series rather
than in parallel, and using a power-supply
device composed of the parts of a heavy-
duty “B” unit, a complete electrically-oper-
ated set was obtained. This was truly sat-
isfactory except for one point—and that
rather vital—the 199-type tubes. These small
tubes are not very rugged and must be care-
fully handled if the best results and reason-
able life are to be secured.

The problem at hand was to develop a
rectifier tube capable of passing enough cur-
rent to operate the 201A-type tubes. This
has been accomplished in the new 350-milli-
ampere rectifier tube which forms the new
“A-B-C” unit.

The circuit employed in the “A-B-C"
Power Unit is essentially the same as that
used in all the plate supply units. (See
Fig. 1.) The only real difference is that
the physical size of the varxous components
has been increased to give the same high
degree of performance at 300 mxlhamperes
as their little brothers do at 60 milliamperes.

THE NEW TUBE

The heart of the circuit is the new 350-
milliampere “BA” rectifier tube, shown i
Fig. 2. To the eve, the electrodes contained
in the tube differ but slightly from those of
the small “BH” tubes. In fact, the main
difference in appearance between these two
rectifiers is only the size of the external
alass bulb; that of the “BA” tube being
of about the same size as an old-type 75-
watt lamp.

A most unusual electrical characteristic
of the tube is the manner in which its im-
pedance changes with the load current,
that it delivers practically a constan
age over the usual load-current
countered in practical applicng
tube.

umber i
or this Ques
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Thus, when the “A” current has been ad-
justed to the proper 250 milliamperes, subse-
quent variation of the various “B” and “C”
voltage controls will not disturb the initial
“A” adjustment. This feature is illustrated
by the regulation curve shown in Fig. 3.

The current range within which the tube

may be used lies between 200 and 350 milli-
amperes, as shown in the curve of Tfig. 3.
For currents over 350 milliamperes, the life
of the tube rapidly decrecases; while for cur-
rents much under 200 milliamperes its effi-
ciency rapidly falls off. The total current
drawn from an “A-B-C” unit of the type
herecin described is approximately 285 milli-
amperes, with the great majority of sets.
Thus the tube is worked at just about the
center of its range of maximum efficiency.

TRANSFORMER AND BALLASTS

The transformer has, in addition to the
usual 110-volt primary, a double high-volt-
age sccondary with a voltage of 330 across:
cach side, and a low-voltage winding with
center tap, which supplies 5 volts for the
power-tube filament in the audio amplifier.
It has heen found that a resistance of be-
tween 10 and 15 ohms placed in the primary
circuit of the transformer is essential for
the best operation of the complete unit. This
ballast resistor prevents the transformer
from drawing an excessive current from
the 110-volt line when starting, and also acts
as a protective device to prevent damage to
the transformer tubes and filter chokes in
case of a short circuit or momentary flash-
over in the rectifier tube. It has been found
that a 10-ohm power rheostat connected in
the 110-volt line in shunt with a 20-ohm
fixed resistor, makes an excellent method
of adjusting the filament current for the
receiver tubes to the exact 250 milliamperes
required. This permits the use of fixed
wire-wound resistors, with their permanent
resistance values, instead of variable high-
resistance tnits in the D.C. circuit.

With such an arrangement, fixed resistors
of the proper value to give approximately
the correct current value are used and then
the current is adjusted to exactly 250 milli-
amperes by means of the 110-volt line rheo-
stat.

Alternating current is used on the fila-
ment of the power audio tube in the re-
ceiver for two reasons. Omne is, that the
power tubes require Yi-ampere, rather than
v4-ampere, filament current.  The other,
and more important reason is that, by using
A.C. on the filament of the last tube, su-
perior performance is obtained. This is
due to the fact that the potential difference
between the filament circuit of the power

IIOV.ALC.

(0) (0000007 600000

Fig | 5V AC

A B

Complete schematic diagram of the ‘‘A—B—C” socket-power unit.
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The fixed resistor bank,

R5, may be replaced with a suitable variable resistor, such as listed on the specification sheet,
for controlling the ““A” current.

tube and the filament circuits of the remain-
ing tubes can be made equal to the grid bias
required for the last tube (40 volts or so)

LT e

Fig. 2. The new
350 - milliampere
rectifier
the gaseous-con-

duction  type
which is used in
the “A—B—C”

socket-power unit.

Photo courtesy of
Raytheon Mfg. Co.

[ AT

and thus, as shown in the circuit diagram,
the grid voltage is obtained without the in-
troduction of undesirable interstage cou-
pling, which would result if this voltage

.

tube of

drop were to be obtained by passing the re-
turn plate current of all the tubes through
a4 common resistor.

THE FILTER CIRCUIT

The filter circuit is of the conventional
m-section type, now almost universally usec.

The only difference between a conven-
tional “B” power-unit filter and that em-
ployed in this unit is in the physical size
of the choke coils, which are constructed
with larger air gaps, larger iron cores and
heavy wire. The choke coils have an in-
ductance of at least 10 hearies at 300 milli-
amperes D.C., and a D.C. resistance of 169
ohms each or 332 ohms for the pair. This
latter point is extremely important; for, it
chokes with lower D.C. resistance were em-
ployed. the rectifier tube would pass an ex-
ceedingly high current in case ot a short
circuit, and thus damage the tube and pos-
sibly the transformer. By using a pair of
cholres, with a combined D.C. resistance of
at least 330 ohms, this danger is averted.

The condensers emploved in the unit iltus-
trated are put up in two convenlent contain-
ers, designed especially for this type of
power unit.

The importance of using good resistors m
the construction of a power unit of this
type cannot be over-stressed. The units for
the “A’” supply in particular are perhaps
nost important and should be wire-wound,

0-400 OHMS

POTENTIOMETER USED
AS RHEOSTAT

)

o
B+MAX. B+RE B+DET. A-B- A+

it diagram of the Modernized Browning-Drake receiver (as described in the May issue of RADIO NEWS) revised to accommodate it

to the “A—B—C” socket-power unit. The changes in the circuit are indicated by the heavy lines.
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on porcelain or other material capable of
withstanding  considerable heat. Wire-
wound resistors are silent, permanent in
value and have a very low temperature co-
cificient, and that positive.

The value of the “A” or filament resist-
ance will depend upon the number of tubes
used. Tor instance. in the case of the 5-
tube Browning-Drake Receiver described
by Arthur H. Lynch in the May issue of
Rapro News it is 670 ohms or thereabouts.

Variable resistors are employed as a sim-
ple means of regulating the detector and
R.F. plate voltage. The full high voltage
is applied to the plate circuits of all the
audio tubes. The grid-bias voltage is con-
trolled by means of a third variable resistor;
although it will be found that a fixed 2.000-
ohm wire-wound resistor will also prove
satisfactory for such use.

CONSTRUCTING
THE POWER
UNIT

The power unit
shown In the sev-
eral illustrations is
mounted on a base
of ¥4-inch wood
14x18 inches. The
base is reinforced
with cross strips
at the two ends.
These strips serve
also to raise the
base and thus per-
mit much of the
wiring to be run
underneath, which
enhances the final
appearance of the
unit.

The arrange-
ment of the parts
is rather unique, the
transformer and
two chokes all be-
ing so located with
respect to each
other that they
provide for a mini-
mum of undesir-
able electromag-
netic coupling. .

In this comnection it ;
noticed that the axis of the transformer coil
is at right angles to those of each of the
choke coils, while the two choke coils are
placed according to the neutrodyne angle
of minimum coupling. .

When properly placed, as shown, the vari-
ous units should be bolted in place by means
of 8/32 round-head steel machine screws
and washers. Wood screws will not do if a
substantial job is desired. because of the
weight and high centers of gravity, relative
to the mounting screws, in the transformer
and chokes. .

Use well-insulated rubber-covered ﬂemble
tinned copper wire, No. 18 or its equivalent,
for malking all the connections. .

In soldering to the socket terminals, use
no more flux than necessary, and then re-
move all traces of even that with alcohol.
Flux between the two “F” socket contacts
may so lower the insulation resistance
(across which is close to 700 volts A.C.)
as to cause an arc when the line voltage is
turned on.

NECESSARY RECEIVER CHANGES

By carefully studying Fig. 4 and com-
paring it with Fig. 2 on page 1344 of Mr.
Lynch’s article in the May issue (on the
construction of the Browning-Drake re-
ceiver for battery operation) the changes
necessary in the circuit of any receiver for
conversion to “A-B-C” power-unit operation
should be readily understood. Briefly sum-
marized, they are:

(1) The rewiring of the filaments
so that all are in serics. instead of in

L S S U RTETETR L

250

200

150

TR LTI T L LIPS DT e

The Greatest Circuit of the Year
Coming—The Strobodyne Receiver, Embodyving a New Princirle

HE “Strobodyne” circuit is probably the greatest advancement ever made

over the original superheterodyne. It is the work of a French engineer and
embodies the first practical adaption of super-regeneration and the superhet-
There is no true first detector or frequency-
changer; the beat-frequency is obtained in a most ingenious manner, and the
amplification provided by the first tube far exceeds that of any other known
arrangement. The result is remarkable sensitivity.

The receiver itself employs eight tubes and includes a stage of tuned-radio-
frequency amplification and a stage of power audio-frequency amplification.
The power tube can be operated either from the regular batteries or from a
standard socket-power unit with a filament winding on the power transformer.
There are only two tuning controls, which makes the set as easy to operate as
any standard receiver.

RADIO NEWS holds the sole publication rights for this revolutionary cir-
cuit in the United States. Starting with the July issue, we will offer our read-
ers a series of three articles on the Strobodyne Receiver. These will cover the
theory of the circuit, the construction of the receiver, and instructions in its

erodyne in the same circuit.

with the “A—" binding post on the set,
go to one side of the detector tube

S
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REGULATION CURVE OF THE
| RAYTHEON 350 Tn Q. POWER SUPPLY

socket, then from the other filament
terminal on the detector tube socket to
one on the R.F. tube socket, and so on

T T T

[ T from the R.F. tube to the first A.F.
i | tube, the second A.F. tube, and back to

|
||
1

| | the “A-+” binding post. Omst all vheo-

T
—
||
[

N

i

L ]|

stats and filament ballasts.
(2.) Change the grid-return connec-

L

tions as shown in Fig. 4 of this article;

T

no “C” batteries will then be required.
(3.) Run a pair of twisted leads from

T

the filament terminals of the last, or

T7T

T

power, audio tube (which should be a
| 171 type) to two binding posts marked

MAX. D.C VOLTS

T 1 “5V-A.C
‘ (4.) Connect the grid return of the

|
|

power tube, through a 50,000-ohm (.05-

230

Showing the voltage-current characteristics of
tube.

280

the 350-MA.

T

megohm) resistor to the “A-—" binding
post on the set. Also add the 1-mf. con-
denser, which is connected from the

“C—" side of

330

S B the power tube

grid impedance
(leak) to a bind-
ing post marked
“Center-Tap” on
the power-tube-
filament wind-
ing.

(5) For a
volume control,
connect, in rheo-
stat fashion, a
large - size  400-
ohm potentiom-
eter across the
filament  termi-
nals of the R.F.
tube socket. Cut-
ting out resist-
ance by - passes
some of the fila-
ment current
around the R.F.
tube filament and

SR B R uih e (L8 IS EN R P B ST YR}

thus cuts out,
gradually, the
RF. amplifica-
tion.

[l

operation and adaptation to socket-power units. —EDITOR. (6.) Generally

. dial lights have

B 0 B TR 1L i i s 6-volt, 120-milli-
ampere fila-

will first be parallel. In this connection, starting ments. In such a case, connect the two

lights in parallel, and then insert the pair
in the filament lead as shown in Fig. 4.

LGHAOE A

T

SYMBOL | Quansity NAME OF PART REMARKS MANUFACTURER w
T by Powor trans. 150 wattis 1 35,31
71,73 2 Filter chokes 10 henries, D.C, resistsnce 156 ohma 1 25,31
c,c1 2 Cond, blocka 4-4-8-1-1 nf. (Single bleck odtainable) |2 28,29,30,32,34,35
c2 1 Cond. block (Two 1 mf. buffer condensers) 2 28,29,30,32,34,35
R 1 Fixed res. 20 ohms. Heavy duty 3 11,33
jit! 1 Var, rea. 10 ohmes Fil. powsr type 4 12,18,27,33,356
R2,R3,R4 { 3 Var, red. Univereal "B" type 4 3,37,37,38,39
RS 3 Pixed res. 2000 ohms. (or variable system) 5 4,18,27,33,37
MA 1 ¥1 lapmeter 0-500 milliamperes range 6 13,14
v 1 Rectifisr tubo 350.milliampere rating 7
1 Socket U typs 8 12,15,16,17,18,19 20,21 38
8 Binding posta 9 4,12,15,16,18
1 Cord and plug Stendard 36
2 Rogette Poroelain, Ons piece 26
by Bassboard 14 X 18 X 1/27 (wocd)
rell|Sookup wire Yo 18 insulated 10 23,24

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

! Aorzo Apparatus Co,

2 Tobe Beutechmann Co, 3 Carter Rsdio Coe

4_American ¥ech. Labs. (Claroatat)

5 Arttur B, Lynch, Inc, = paston Klpc, Tamiramest Tiss

7 Raytheon ¥fg. Co,

8 Alrgap Products Co. 9 Fahnstook Elec. Co.

10 Bolden Hfg., Co.

11 Yaxley Mfg. Co, 12 Ganeral Resdio Co. am

13 Jawsll Elec, Inmstrumant T2,

* Hoyt Flec, Instrument Co, 15 8ilver-Merehall, Ing, i

16 H, H, Eby Mfg. Co.

17 Benjamin Elsctriec Co. 18 Amsco Products, Inc.

19 Pacent Electric Co.

21 Gray & Danielnon (Remler)

20 Adden Mig, Ce.

22 XL Radio Labsa.

23 Acme Wirs Co. 24 Cornish Wire Co,

25 Dongan Eleoctric Co.

26 Bryant Electric Mfg. Co. 27 Central Redio Labs,{Centralab

28 John E, Fast Cou

29 Dubilier Condsnasr Corp. 30 Igrad Condenger & Uiz, 8o,

21 Ford Radio & Mica Corp.

33 Ward Leonard Eles, Co,

32 Cemcourse Elsctric Co.

Electrio Coo

34 Polyrat fg, Corp.

36 Harbert H, Frost, Inc.

37 Allsn Bradley Co,

35
38 Pilot Elec, Nfg, Coa

39 Edsctrad, Inc,

+ THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

1f you use alternate parts instead of those listed in the first column of manufacturers, be careful to allow for any possible difference in si

Pocm copyright, 1927, En Pub. Co.

S

otiginally used in laying out and drilling the panel and sub-base.
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The El-Fonic Adapter Unit*

Combining the Phonograph With Any Radio Receiver
By F. A. JEWELLT

Il

IN the first article of this series,
which appeared in the April
issue of RADIO NEWS, Mr.
Jewell described the El-Fonic ca-
pacity pick-up device, together
with the dual-impedance-coupled
audio-frequency amplifier, both of
which he has developed. In the
second, he described a combination
receiver, the Phono-Radio, which
can be used for receiving broadcast
programs or for reproducing pho-
nograph music as desired. In the
following article it is shown how,
with this unit, music from the
: phonograph can be reproduced
:  through any radio receiver employ-
ing vacuum tubes.

Briefly, this unit consists of an
: oscillating circuit, the output of
. which is modulated by the capacity
pick-up and becomes the input of
a radio receiver. Music from pho-
nograph records can, therefore, be
played through your receiver and
the quality of reproduction of this
music depends entirely on the re-
ceiver employed. We recommend
it to our readers who desire phono-
graph music that is “just a little
better.”—EDITOR.

AT T A I

ANY people who have heard pho-

nographs of the new types that

have lately appcared on the

market have said to themselves,
“I would like to have one of those.” Then,
when they inquire what the cost is and what
they can get for their old phonograph, they
find that it involves a considerable outlay of
money.

YOUR OWN BROADCASTER

In the April issue of Rapro NEws was
described a method whereby a phonograph's
reproduction can be vastly improved by the
use of the El-Fonic capacity pick-up in con-
nection  with  the Jewell dual-impedance

*Radio News Blucprint Article No. 23.

UL T R

Here the Adapter is
shown connected to the
capacity pick-up on the
phonograph. The output
of the adapter is con-
nected to the antenna and
ground binding posts of
the tuned-R.F. receiving
set, the music issuing
from the loud speaker.

audio-frequency amplifier, which is de-
signed especially to give reproduction of all
the harmonics and overtones inscribed on
the record. There are, however, many who
do not care to build an outfit of this nature,
desiring something more simple and easier
of construction.

With this idea in mind, the little device
described in this article was developed. As
may be seen from the circuit shown in Fig.
1, it is simply an oscillator coupler and a

The top-panel view of the Adapter; R1 being
the variable resistor and J, the jack.

vacuum tube which generates a constant
radio-frequency current. The amplitude of
this constant frequency is varied by the
small condenser in the piclk-up, and the
radio-frequency current thus modulated is
fed into the receiving set through the an-

SR 5 b s i

The interior view of
the Adapter is shown
at the left. At the
right, front and rear
views of the capacity
pick-up. This is fitted
with a rubber wasl:-
er, so that it can be
fitted to any phono-
graph.

TR

1453

tetna and ground binding posts.  Within the
set this current is treated in the same man-
ner as a similar current received over the

air from a broadcast station. As a matter
of fact, this adapter is nothing more than
a miniature station, by mecans of which you
can have whatever type of entertainment
you desire—limited only by the records in
vour phonograph album.

THE PICK-UP’S FUNCTION

Tet us consider for a moment just how
this pick-up operates. It is a well-known
fact that there are on the market at the
present time several types of pick-ups for
phonographs, among the best known being
the magnetic and the carbon types. Both of
these types have grave disadvantages, which
need not be gone into here: but these dis-
advantages are overcome in the pick-up de-
veloped by the writer. In the matter of
“needle-scratch,” for example, by no eother
type of piclk-up is this annoving featurc of
the phonograph reduced to a minimum as
it is in the El-Fonic.

This pick-up device consists of a small
condenser of two plates, one being of brass
and the other, the movable one, of alumi-
num. To this latter is attached an ordinary
needle holder. As the whole device weighs
only a few ounces, the needle practicaily
floats in the groove of the record: the
needle, thereby, being free to transmit all
the tones and harmonics, inscribed on the
sides of the groove, to the movable plate
of the condenser. Now, as the scratching

+ Consulting Engincer, Adams-Sibley Development Corp.
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ZENES |

.__L‘————

L.LialLe

SEE DETAIL OF COIL

CONNECTION

Q1«0 SHIELD

FILAMENT
CIRCUIT IS
_. COMPLETED
THROUGH

METAL

SHIELD

the market today have. However, this de-
vice will function with a set of any typeis
at all that employs vacuum tubes, and has
sufficient volume for loud-speaker operation.

5"
%3 DIA.HOLES ?ﬂro i
—6-= 661 6— ('-o}r
_I_" I » I » ] " I L] >

~BINDING POST INSULATING STRIP~
BAKELITE OR FIBER, %g THICK

- 13] -
% N .1?&” m
| S ! RN
fr - 2 i
.1 e
b Iﬂl. = i6 DIAT e "
~t ~INSULATING
st ["Z'DIA PIECE FOR
e g JACK J

~INSULATING PIECE
FOR VARIABLE
RESISTANCE Rf

BAKELITE, OR
FIBER, ¥g THICK

The details of the bakelite or fiber insulation
for the jack, resistance and binding posts.

Wiring diagram of the adapter unit.

of the needle in the majority of cases is

The metal shield is used as a connection, as indicated.

caused by its scraping along the bottom of
the record’'s groove and giving a vertical
motion to the mechanism, in the capacity

O B+90V.

type of pick-up this is impossible for the
only motion that is translated into electrical
cnergy is lateral.

As described in two previous articles, in
the April and May issues of Ranto NEews,
the modulated current from the pick-up
goes to the dectector tube, where it is de-

tected, and then it is amplified at audio

frequency. In the present casc the method gL [ ¢ ] [3x a0
is exactly the samec, except that here the A —0
radio-frquency current is amplified also be- 4 ave- R1

Rl : .
fore it is detected. We are assunmg, of Fig. 1. The schematic diagram of the unit.
course, that the set used has radio-frequency The terminals of the coils are lettered for

amplification. which the majority of sets on

clarity.

CONSTRUCTION

The El-Fonic adapter is very simple to
construct and can be made by anyone who
has any knowledge whatsoever of radio set
construction. Ifirst of zll the bakelite panel
is laid out, drilled and screwed on to the
bottom piece of the shield. As may be seen
from the illustrations, all the apparatus is
hung from this shiclded panel, making the
coustruction easy.

The oscillator coupler is a basket-wecave
coil 354 inches in diameter, and the three
coils, L, L1 and L2, are all wound on this
in the same direction, using No. 26 D.C.C.
wire. There are wound for the coil, L, 10
turns, for L1, 30 turns and for L2, 20
turns. Across 1.1 is shunted the small-
capacity adjustable condenser, C, having a
value between .0001- and .0005-mf. This
adjustable condenser is included in the circuit
in order that the frequency of the oscillator

6% ALL HOLES NOT OTHERWISE
o 43" 12" .| MARKED ARE 5 DIA,COUNTER-  ALL HOLES NOT OTHERWISE
1% 8 3 SUNK FOR FLAT HEAD SCREWS MARKED ARE 93 DIA.y
s 1
- T = | @ . " . f@\ P - ? $ ) 'é""/
il i e SR o o &——O—H—0
L el N S | R s A o
10y S/32_DIA T &r 9 e N *
T 5 HOLES  F— S 6 DA <+
| Z'*‘T_I%_”’ i 9" | 5 HOLES
2R . T T3 (L
|—"L 6' T MV ]
S . l . ,3" DIA. HOLES -
v T | 2 DA L—lén RIS /1 3
) '8 . f 4 ’_é; 8 w0 ] _¢_ . _$_
' Fan _@4 Y il
S i ,
’ '_é Ll 3
% DIA. ig— o P2 y 4
— 2 | € 1 g | %
| L — & Lo 7| e e .
l | ~—|z_@___.; s .l | ~
| : i i = —9— & 7
o » ~es o ALL DIMENSIONS BETWEEN HOLE CENTERS
1% 43 15— ARE THE SAME AS THOSE ON PANEL.

~PANEL DETAIL~

~ALUMINUM SHIELD BASE~

The drilling details for the bakelite panel and the metal shield base are given above.
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L L2 volume to such an extent that
10 TURNS OF 20 TURNS OF it will not overload the radio-
Q.26 .C.WIRE frequency amplifier tubes. The

N°26DCC WIRE Ne.
. . pick-up is designed to be used

L | 1# feeding directly into a detector
30 TURNS e tube and, if there is any am-

OF N2.26 plification before the detector,
D.C.C. there must be inserted some de-
WIRE vice like the resistor, RI1, to

wieo reduce the output. If this is
3 not done the music reproduced
in the loud speaker will be
mushy and distorted, clearly a

3, Ao, case of overloading.
/IngléE e o {/b The operation of the set is
Al Y AN I far from difficult, The an-
BAKELI'!:E ] - i r tenna and ground binding posts
OR FIBER i 7 SLOTS of the 1(11pter are connected to
VI% THICK qu ! EQUALLY the antenna al}d ground posts.of
e | 5 SPACED the radio receiver, the plug is in-
Dimensions of the basket-weave coils of the Serted in the jack, thus lighting
adapter.
R e B ey
(C)} R} WALV
W 2 ‘/ \_(/\i_,_,- e ghe filament of the tube, and the pick-up
| is placed on the revolving record of the
b wnenssssssnen phonograph.,  If there is a whistle super-

imposed on the music the condenser,
}112 ;h:or:é)rp:rreliflt; C, should be varied wuntil this dis-
" : appears. If the music is distorted try
necessary details for < . . = o
winding  the oscil- varyving the variable resistor, R1. If this
lator inductor, L, does not clear it up entirely the fault is not
L1 and L2. In j, the adapter, but somewhere in the radio
the upper right- likel .
hand corner is illus- receiver, more than likely in the audio-
trated the manner fl'e(l}lenc}' amplifier.
in which the ap- With the average five-tube, tuned-radio-
paratus  is placed  {requency receiver, the results obtained with
on the panel. At - L
the left is the in. the El-Fonic adapter should be far superior
terior of the adapt- to the average phonograph; the volume
er, showing the dif-  should be greater and both the high and low
i;ree“tjafffts‘R J th‘: notes should come through with a snap and
flament.ballast re.  brilliancy not féund ordinarily. This adapter
sistor; C, the adjust-  lends itself admirably to portable outfits
Z‘}E’le chro“oie“}fef? RI.  also. Many portable radio receivers on the
ab?e ’resg;’t;:; vai‘j market today will give loud-speaker volume
L1 and L2 the and, when this adapter is used with one of
oscillator ¢ o i L 1he9e and a portable phonograph, the results
These’ symbols ap-  zre excellent. An odtft of this kind will be
ply to all the be 1 Tt o 1
illustrations. found to be just the thing for summer danc-
ing when the ordinary small portable phono-
e graph does not deliver enough volume for
a good-sized dance floor.
Tor the highest quality of reproduction
from this comhmatwn lowever, a loud
. . . spcaker of real merit is necessary.
may be adjusted so that it will not he on

the wavelength of any broadeast station in ' A IR e TN LR CaET .
the vicinity and heterodyne with it, which SO AR e A AR i s AR R e RO TS

would cause a whistle when the phonograph popre : AANUFACTORER %
is being operated. Once this condenser is SYMEOL | Gmrey OF PART REMARKS
adjusted it need not be touched again. L,R,2| 1 |Couplor _Special (See drgutne) 1
. e c 1 |Ad]. oondenser +8001 to 40005 mils 2 {13,138

_ The form on which the coils are wo‘ung R 1 [Fil. belleat 5 volts, 1/4 emp. 3 |14,15,16,29.87.38
is held in plac¢ by a bracket bent in an “L RY 1 |Var. resistancs 5,000 ohmse . 4 |57
shape, which is slightly bowed so that the 3 1 [Jacx Single circuit fil, control 5 118,19,20.85
metal will not come in contact with the wire 8 1 |shield Aluzinum 6 :
of the coils. One end of this bracket is 1 |Bocket 7 16,13,80,31,22 23,24,25,26,40
screwed into the metal of the shield, and 5 [Binding posts — 8 12,21,22,28
the other to the center of the coil form. 1 _|Ins. panel 5 7/8* X 6 15/16% X 3/160 9 110,27,28,29

. . . . 3 |Insulating strips (See skstch) 10 |9,27.28,89

The jack, J_, and the variable resistor, 1 |zave s v, 1/4 axps Z0LA trpe _ 11 | 50,31,87, 35, 541,42
R1, have a thin sheet of fiber to insulate rall |Rookup wire Ineulated 35 | 36,0
them from the metal shield. Every other -
piece of apparatus, with the exception of =
the binding posts, is mounted directly on FNUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
the shield. The shield is used also as an 4' Adans.5idley Dev. Cotp. EBEiinag oRiacs e Radiall co. (hesncita)

g . o H Blectrad, Inc. arter Radio Co, 6 Harzmarlund Mf 0, 0
clectrical connection for the negative side 7 A1) American Radic Corp, 8 H, W, Eby ¥z, Co. o e fart e Co, (Radion)
of the filament circuit, thus saving quite a l carta Fabricators, Inc, i1 Radio Corp, of America 12Leslie F, Muter Co,

g Sy ' xmﬂa:h".': MEg, M. 14 Lengboin-Keufwan Co. {Flkay) 15 Arthur H. Lynch, Inc,
blt Of wirmg. - £, e, 17 _Allen-Bradley Co, 18 Yaxley Nig, Co,
B N el 1 I9 Herbert H, Froat, Inc, 20 Pacent Fleotrio Co, 21 843ver-Marafiall, Inc,
'111(3 termmals Of the DIC}\ Llplde\ IC\?VIS.I‘Q 22 General Radio Co, 23 Amsco Producte. Ince 24 Benjamin Electric Co,
connected to the terminals o :T P ug.1 }fn 25 Pilot Blectric Co, 26 _Gray & Darielson (Remlar] 27 Insulsting Co, cf America
is plug 1s ins 1 acl the pick- 28 Formlea Insulation Co, 29 The Celoren Co 30 F, T, Cunningham, Ing
this .1 g 18 nserted in tllC‘J E J’ o D \f 31 C, ¥, ¥fg., Co. (Coco) 32 The Van_Horne Co. 33 The Magnavox Co.
up is thereby connected in the circuit o 34 Kon-Rad Corp, 35 Acus Wire Go, 36 Balden Kig, Ce,
the pick-up coil, L, and at the same time 37 mavwenRadioCorp, 38 Tobe Deutachmann Co, 39 Cornish Fire Coo
40 Alden Mfg. Co, 4! Zetka Laboratortes e+ 32 Gem Tubs Co.

the filament of the vacuum tube is lighted.

The filament is controlled by a filament-

llast resistor, one side of which is con-
L to the metal shield.

iable resistor, which has a value

is placed in the output circuit =

- in order to cut down the il

“& THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

1§ you use alternate parts instead of those listed in the first column of manufacturers, be careful to allow for any possible difference in size from those
. . R originally used in laying out and drilling the panel and sub-hase.
brm copr/ieht, 1927, Ex Pub. Co
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The De Luxe

Radio News for June, 1927

Svstem of Radio Broadcast

‘Reception

Dealing with the Construction of a Socket-Operated Receiver

g T

THIS article, the last of a series of three
on the Modernized Browning-Drake cir-
cuit, covers principally the ‘‘electrification”
of the set described in the May issue of
RADIO NEWS, that is, adapting it to
lamp-socket operation.

The receiver itself is the same except that
it contains no audio amplifier, this being
combined with the socket-power unit.

The combined power*amplifier and socket-
power unit is of a new type and gives e:::cel-
lent reproduction and all the volume desired,
The same unit supplies the necessary *‘B”
voltage for the receiver.

The “A” power unit is a combination low=
capacity storage battery and trickle charger
controlled by an automatic relay switch. It
requires practically no attention.

If you are after one of the finest receivers
and power amplifiers, both operating direct
from the lamp socket, we would suggest that
you build this one designed by Mr. Lynch.

—EDITOR.

TR

ERHAPS that old saying about his-
tory repealing itself wasn’t quite so
far wrong after all At least from
some recent observations, it seems
to have some slight confirmation in the radio
industry. Remember the old “pre-war” two-
filament Audiotrons? Just this season a
new tube manufacturer placed a double-fila-
ment 201A-type tube on the market.

And then how about the old tuner “boxes”
and amplifier “boxes”? Complete receivers
with tuners and audio amplifiers in one cab-
inet were almost unheard-of contraptions in
the early days of radio.

Then came broadcasting and the so-called
“broadcast receivers,” which for a time tried
to include even the speaker and antenna as
well as the hatteries in the same unit as the
set proper. Surely the reader hasn't already
forgotten the D-10 De Forest set of only a
few years ago.

But now, with well-nigh perfect audio re-
production obtained by means of the new
lamp-socket-powered three-stage amplifiers,
the separation of the radio and the audic
amplification channels of broadcast receiv-
ing sets into at least two distinct units is
apparent in some of the newer designs, such
as the author's De Luxe system.

,gg:».z LTI A

e

By ARTHUR H. LYNCH

SEPARATE UNITS

The De Luxe system consists of an ex-
ceedingly efficient, selective, sensitive, easily-
tuned, and reliable two-tube receiver, the
output of which is fed through a new com-
bination high-quality audio channel and
lamp-socket power-supply device.

The amplifier-power unit supplies all nec-
essary power to both the receiver and the
amplifier, with the exception of the “A”
power for the two tubes in the set and the
first two tubes in the

ceiver is fidelity of tone. When radio was
new, it was classed as a novelty, and even
a few squeaks and squawks ever so faintly
resembling music were greeted with great
enthusiasm. The novelty stage has now
passed and perfection of performance is the
paramount requisite of receiver design.
Listening to the receivers of past years
may be rathér accurately compared to a
person’s watching a ball game through a
rack in the fence. There is, at first, a

7 '

amplifier. “A” power

4

I

for these tubes may bhe

| ¥

obtained either direct- e

ly or indirectly from
the lamp socket, as
will be explained later
in this article. The
entire outfit is auto-
matically controlled
by the volume-control
knob on the receiver.
As this knob is turned
from right to left, the

+o
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volume gradually de-

creases from a full,
life-like intensity to a
mere whisper and then

8" by —r
SUB- PANEL :

the entire outfit is
automatically shut off.
Turning the volume

i

control to the right

|

8" 28

B
2

Drilling and dimensional
details of the panel and
sub-panel.

[ pa—

k4
I MOUNTING CONDENSERS AND DIALS

e

USE TEMPLATE FOR

— 7

PANEL
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FlG.

first turns on all the power and then grad-
ually increases the volume.
RADIC NO LONGER A CURIOSITY

Aside from volume, ease of control, and
reliability of operation, perhaps the most
desirable, and at the same time the most
neglected, virtue of a modern broadcast re-

i,

A rear view of the special Browning-Drake receiver designed to operate with a separate audio am-
plifier and socket-power unit. The lettered parts are described in specification sheet on page 1458.

18" =
4

thrill attached to the process which tends
to compensate for the inconvenience and
limited vision. Soon, however, the novelty
wears off and only a grandstand seat with
full and undistorted vision will suffice to
hold one’s interest. The full, clear and un-
distorted tone quality, obtainable from the
new-day radio receiver capable of such per-
formance as the De Luxe system is even
better than the grandstand seat. It brings
the performance, the crowd, the excitement,
in fact, everything, right to the listener’s
living room, without the inconvenience and
expense of his going in person to the per-
formance.

THE AMPLIFIER

As will be seen from Fig. 1, the heart of
the De Luxe System is the power amplifier
and “B” supply.

This unit comprises one stage of im-
pedance-coupled and two stages of resist-
ance-coupled audio-frequency amplification.
The first two stages are used as voltage am-
plifiers and employ high-mu tubes; while
the last stage is used as a power amplifier
and employs the 171 type of tube. The re-
maining tube is a type “BH” Raytheon fila-
mentless rectifier, which is used in the “B”
and “C™ voltage supply. A view of the
unit itself is obtained from the illustration

of Fig. 2. ) )
The entire amplifier, together with
associated power supply equipme;

mounted on a sturdy cast-iron bas
in block-crystal lacquer. Many
but essential parts, such as
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Above: The complete
schematic diagram ot

the impedance-resist-
ance power amplifier
and socket-power unit
shown in the illustra-
tion at the bottom of

\

the page. Left: Cir-
cuit diagram of the
special Browning-
4 Drake receiver.
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+B R

condensers, grid conden-

buffer
sers, resistors and, of course, the wiring, are
concealed within this base.

resistors,

The power transformer, designed by
Philip Eyrick of Cambridge, Mass., sup-
plies, in addition to the high voltage for the
Raytheon rectifier, a low voltage for use
on the filament of the power tube. A note-
worthy feature of the transformer is the
special clectrostatic shield between primary
and secondaries to eliminate noise in the re-
ceiver due to line disturbances.

As a result of the use of unusually large
air gaps and a generous iron core in the
filter chokes, their inductance values re-
main unusually constant, even with heavy
loads.

As the result of such design the amplifier
may be used, when so desired, with super-
heterodyne and other multi-tube sets draw-
ing heavy “B” current with the same ex-
cellent results as with a small two-tube set.
Lower voltages, down to practically zero,
are readily obtainable by meaus of the volt-
ages-control knobs provided for the purpose.

The grid-bias voltage for the power tube
is also variable and the control is mounted
on the sloping front pancl of the amplifier
base. along with the two “B” voltage con-
trols. By having this control variable either
the 112 type or the 210 type tubes may be
used in place of the 171, when so desired.
Fither the 210 or the 112 may be used, but
the 171 type is the ideal tube. The volume
ohtainable from the amplifier when the 171
is used is greater than will ever be required
\, the majority of cases.

Nye amplifier channel itself has several
mique Seatures, of which perhaps the follow-
ing arc tm\most_outstandmg: .

(1.) TIncorparation of a radio-frequency
choke in the fnptit circuit, to keep the rad{o-
frequency energy present in the plate cir-

UL 0 1500 160 10 0 rartn

OUTPU%
FIG 6 '

cuit of the detector tube from getting into
the amplifier and thus impairing the tone
quality.

(2.) Use of an input impedance, rather
than resistance, in order to make possible
the use of the new special detector tubes
with their high plate current.

(3.) The usc of metallized filament, grid

and plate resistors to insure permanent and

POWER
TRANSFORME
i
i

oy

noise-free results.

S
QUT LUT
FIiLTER

FIG. 2

The completely assembled and wired power amplifier and socket-power unit.
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(4.) The use of the Millen system of am-
plifier stabilization and “motor-boating” pre-
vention; a phase-shifting inductance in the
power-tube grid circuit.

(5.) The use of a tone-filter in the output
to prevent damage to the loud speaker and
distortion due to the passing of the heavy
plate current of the last or power tube
through the loud-speaker windings.

(6.) The use of high voltage on all the
amplifier tubes, made possible by the in-
corporation of the amplifier and power sup-
ply into a single unit. High “B” and “C”
voltages are essential for the best tone
quality.

THE TWO-TUBE SET

The radio section of the De Luxe system
is identical in every way except physical
layout with the radio end of the five-tube
Modernized Browning-Drake receiver de-
scribed by the writer in Rapro News for
May, 1927. 1In this instance, as only two
tubes are incorporated in the receiver, a
much smaller front panel is used. As no
tubes need be placed along the back edge
of the sub-panel, the standard tuning units
with coils mounted directly on the backs of
the variable condensers mayv be used with-
out making the set more than seven inches
deep. This arrangement simplifies construc-
tion to a considerable extent, as mounting

the condensers automatically mounts the
coils. The set is illustrated in Fig. 3. In-
cidentally, the variable condensers are de-
signed to serve as mounting-brackets for
carrving the sub-panel.

The coils themselves are unusually effi-

cient, being wound with enameled wire on
three-inch bakelite tubes in such a manner
that each turn is spaced from the next by
half the diameter of the wire. Such con-
struction reduces clectrical losses to a mini-
mum. Another feature is the use of the
new Phasatrol system of stabilization which
has already been described.

As previously mentioned, a combination
switch and rheostat serves as a volume con-
trol. The rheostat is employed in addition
to a filament ballast resistor in the filament
circuit of the R.F. tube. Such a combina-
tion prevents damage to the tube when the
rheostat is turned all the way on. Another
separate filament ballast is used to control
the detector tube filament. The use of these
insures the operation of tubes at the proper

FILTER | IGONDENSER[
CHORES] aANK |

“BTANDC
WVOLTAGE
CONTROLS

o

mte

This supplies the

and “C” voltages for the amplifier and the ‘“B” wvoltages for the receiver.
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1

A picture wiring diagram of the complete De Luxe system. The relay switch takes care of the
“A” power unit, composed of the storage battery and trickle charger.

voltages without unnecessary controls and
the use of an expensive voltmeter.

MOUNTING THE PARTS

In constructing the set, first prepare the
iront and sub-panels according to Fig. 4.
The sub-panel is made half an inch shorter
at each end than the front panel, so that the
set will fit a standard 7x18-inch cabinet.

When the panels have been prepared,
mount the tuning units in place, by means
of screws through the sub-panel into the
tapped holes in the bottom of the condenser
frames. Then mount the two sockets, the
filament ballast resistors, the grid-leak
mounting, the anteuna series condenser, the
binding posts, and finally the Phasatrol.
The “chassis” which results may then be
almost completely wired before adding the
front panel, which is fastened to the con-
densers. With the front panel in place, the
dial lights and rheostat-switch may be wired,
completing the set.

It is recommended that semi-flexible
triple-insulated wire be wused rather than
bus bar. All connections must be carefully
soldered, particularly those to the tuning
units. The grid condenser should be mount-
ed just as close to the grid terminal of the
detector tube socket as possible.

The special “A—" filament connection is
used so that the switch on the panel of the
set may control the filament of the first two
(the high-mu) tubes in the amplifier and,
by means of a relay, the lamp-socket power,
as well as the two tubes in the set.

“A” POWER FOR THE SYSTEM

There are two general forms of lamp-
socket “A” power. One consists of a com-
bination of trickle charger and small “A”
battery, so arranged that the battery is auto-
matically placed on charge whenever the
set is not in operation. Such a system is
cconomical, reliable, and exceedingly satis-
factory from an engineering point of view.

. 'I:he. other, or true “eliminator” method,
1s, in its present state of development, rather
expensive and more difficult to adjust.

. For economy, silent performance and re-
liability with a minimum of care, the sys-
tem illustrated in Fig. 1 is recommended.
The trickle charger may be of either the
bulb or chemical types; or, if preferred, one
of the combination outfits, in which the bat-
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OPERATING THE SYSTEM

The first step to be taken in putting the
De Luxe into operation after the various
units have been connected together, as shown
in Fig. 1, is to insert the various tubes in
their proper sockets.

Although we have a set with but one
stage of radio-frequency amplification, due
to the use of special R.F. and detector tubes,
of a regenerative detector circuit and of ex-
tremely low-loss coils and condensers, the
receiver is exceedingly sensitive to weak
signals from distant stations.

Thus, through the use of only a single
stage of R.F., the cost of the set is reduced,
the construction and operation simplified
and, most important of all, the audio quality
is not jeopardized by the cutting of side-
bands, which takes place in many multi-
stage radio-frequency amplifiers.

In the amplifier the tubes used are two
high-mu, a 171, and a Raytheon “BH,” as
indicated in the illustration. Tubes of the
201A type should not be used, under any
condition, in the amplifiers; as the grid-
biasing voltage provided for the first two
tubes is correct only for high-mu tubes.

With the tubes in place, loosen all three
variable voltage controls on the amplifier,
insert the cord from the relay switch into
a base outlet or lamp socket and turn up
the volume control on the panel of the set.

Next turn in the grid-bias control on the
panel of the amplifier almost as far as it

will go. Do not, however, turn it all the
way. Then turn in the other two controls
tery and trickle charger are enclosed within = VEIY slightly. A local broadcast station
a single case, may be employed. (Continued on page 1472)
0
SYMBOL |Quntty NAME OF PART REMARKS MANUFACTURER %
RECEIVER
R 1 Antenna Coll 1
L1l 2 R. F, Transiormer With variable tickler coil 1
c 2 Var. condenser 0,0005 mf. Attached to codl L 1
c1 2 Var, condenser 0.00025 mf. Attached to coil L1 1
c2 1 Var, condenger 10 to 150 mmf, Midget type 2 17
c3 1 |Grid condenser 0,00025 mf. 3 [4,5,7,18,19,20,21,22
c4 1 Fixed condenser 04001 mf. By-pess 4 3,5,7,18,18,20,21,22
R 1 Rheostat 10 ohes, Combinei with fil. ewltch S 23,24
R1,R2 2 Fil. ballast Res. 5 v. 1/4 amp. With mouniings [ 25,27,28
R3 2 Grid lesk 6 megohmss With mounting 6 3,4,7,18,87,28,29
PH 1 Phasatrol Stabilizing device 7
2 Sockets UX type 8 9,26,30,31,32
6 Binding posts 9 17,31
1 |Panel 77 X 18" X 3/16" 10 { 33,34,35,36
1 [Sub-base 70 X 177 ¥ 3/16" 10 | 33,34,35,36
2 Dials Vernier, 1lluminated 1 37
Hookup wire 11 | 38,39
v 1 Tubs 5 v, 1/4 amp, R.F. amplifter 13 | 40,41,42,43
vl 1 Tude 5 v. 1/4 amp. Speclal detector 12 | 40,41
AYPLIFTER and POWFR UNIT
1 Power emplifier Including socket-pover unit 1
1 |Relay switch 13 [ 23,42
1 Trickls Charger 14 | 15,45,46,47,48,4%
1 Storags Battery 6 v,, 40-60 ampere houre 15 | 4,50
Ve 1 Rectifisr tube Fllarsntless type 16
v3, ¥4 2 Tubss 5v., 1/4 amp, BighMu 2 |40,41
vs 1 |Tuve S v., 1/4 emp. Power amplifier 12 | 40,41,42,49
‘roll| Connection wire 11 | 38,39

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

! The National Co.

2 Precims ¥fg. Co,

3 Dubilier Condenser Corp,

49 Valley Flacs Cos

Parm copyright, 1927, Ex. Pub. Co.

1f you use alternate parts instead of those Tisted §
original

4 Tobe-Deutschmann Co. 5 Carter Radio Co. 6 Arthur He lynch, Inecs

7 Electrad, Inc. 8 Airgep Produgts Co. 5 H, H. Eby Mfg. Co,

10 Micarts Febricators, Incs 11 Belden Nfg. Co. .12 ¢, F. Mfg, Cop (Coco)

13 L. S. Brach, Inc. 14 _TFeatinghouse Elec. & ¥fg. Co. 15 Flectric Storegs Battery Co.
16 Faytheon Nfg. Co. 17 X1 Radio lLabs, 18 Aerovox Wireless (orp.

? ¥ ApP. (O, 20 Potter MIg. Co, 2! Sprague Specialty Cga :

2 g:;gs:;:siii:iz})f — 23 Yexley Mfg. Co. 74 Centra) Radio Laba,Centralad)
75 The Rediall Co. (Awrperite) 26 Alden Mfg. Co. P 27 Daven Radio Corps

28 Tanpbein & Keufmen Co, (Elkay) 79 Internationel Ree. Co, (Durhem) 30 Silver-Marshall, Enc,

31 General Redlo Cos 37 Benjamin Elec. Co, 73 Amer, Hard Rubb-r Co, (Radion)
34 Insulating Co, of Amer.(lnsuline) 35 Diamond Stats Fibrs Co. 36 _Formica Insulation Co,

37 Martin.Copeland Co. (Marco) 38 Acme Wire Co. 39 Cornish Wirse Co,

40 Radio Corp, ©of Amer. 41 E, T. Cunningham, Inc. 42 The Ven Horne Co.
A3 The Magnavox Co. 44 Jewsll Elec. Inst. Co. 45 Fansteel Products Co.

46 Konite CorPe 47 Kodel Radio Corp. 48 General Flecs €O,

50 Gould Storage Battery Co.

THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARRZ —
* USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE. N

1 the first column of man ufacturers, be careful to sllow for any possible Aiiference in size from those
lly used in laying out and drilling the panel and sub-base. i
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generally takes the form known as “tag-
ging” or “tail effect,” in which the repro-
duced notes are not clear and clean-cut, but
lag into each other or seem to have “tails.”

The method of overcoming this condition
is simple. 1t lies in the use of a power
supply with hetter voltage-regulation char-
acteristics, which, in turn, meaus greater
power output. The obvious step in this di-
rection is to the use of two of the tubes of
the 316B type in a full-wave rectifier cir-
cuit. instead of the conventional half-wave
circnit.  An examination of the voltage-reg-
ulation characteristics of two of these tubes
so connected indicates that the no-load out-
put voltage will be about 750; falling, in
proportion to the current drawn, to approxi-
mately 575 volts at 70 milliamperes, or a fall
of 275 volts as compared to that of 550
volts over the same current range for the
single tube. Considering such a power sup-
ply, the operating conditions with a 210-type
amplifier tube would probably be a plate
current of approximately 25 milliamperes,
while a current of approximately 60 milliam-
peres would be drawn by the voltage-regula-
tor tap and associated resistances supplying
“B” potential to a receiver. Under this
condition, the anticipated plate voltage upon
the power tube would he approximately 420
to 440, with a 25- to 35-volt negative grid
bias, althoungh these conditions will vary
sliehtly under particular operating condi-
tions. Such a power pack, if the audio and
output transformers be of good design, will
give the quality of reproduction normally
expected from a 210-type tube, but not ob-
tainable -where only a half-wave power-
supply arrangement is used with one 316B-
type tube.

PACK EASY TO BUILD

The power pack itself is illustrated in
the half-tones, and thé¢ circuit is shown in
Fig. 1. To the right is the power amplifier,
comprising iwo transformers, one input
(amplifying) and onec output, designed to
provide uniform amplification at all fre-
quencies from 30 to approximately 5,000
cycles when operated in conjunction with the
average receiver. Above the 5,000 cycles
the audio amplifier cuts off rapidly, with re-
sultant practical elimination of heterodyne

M R L

LT 2

An under view of the
power amplifier and
socket-power unit, The

parts are: C,C1, C2, low-
voltage by-pass conden-
sers; C3, C4, CS5, high-
voltage filter condensers;
R1, filament resistor; R3,
R4, fixed-resistance units;
and R, ““C”-voltage rheo-
stat.

squeals, hissing, and a large portion of at-
mospheric noises heard in normal reception.

To the left of the output transformer,
T4, will be seen the power tube, V3, in {ront
of which are located the input and output
tipjacks for the amplifier stage. At the
rear of this tube is the voltage-regulator
tube, V2. To the left of the unit arc the
two power transformers, T and T1, each pro-
vided with a 7.5-volt filament winding and
a 600-volt secondary. Fach 600-volt sec-
ondary supplics one of the rectifier tubes
(V and V1) at the right of these power
transformers; while ome of the filament
windings is used to light both tubes and the
remaining filament winding lights the am-
plifier tube.

At the rear center of the assembly is the
filter choke, T2, which incorporates a spe-
cial selective feature designed to eliminate
the 120-cycle fundamental hum to a greater
extent than is possible with the usual two-
choke, brute-force filters. In frout of this
choke is the 4,000-ohm resistor, R2, serving
to reduce the maximum output of the elim-
inator to 90 volts, which is applied to the
glow tube for receiver operation. The small
knob adjusts the “C” bias of the amplifier
tube and, indirectly, may be used to control
the tone quality by accentuating either low
or high notes when the amplifier is in oper-
ation. The thrce binding posts are for con-
nection to a radio receiver to supply 45 and
90 volts.

ik A G T

SYMBOL | Quentty NAME OF PART REMARKS MANUFACTURER %
T,Tl" 2 Power transformers 7.5 v. £11, winding 7C0 v. ssc. 1
T2 1 Filter choke For filter circult 1
13 |1 | AF, “rens. 3 to 1 ratle 1 [8,9,10,11,12,13,14,18
T4 1 Output transformer 1 to 1 ratio 1 [9,11,14
c,1,c2 | 3 |Fixed condensers 1rf, 400 v. D.C. rating 2 {16,17,18,19,20,21,22,36
c3 1 Fixed condenser 1 mf. 3000 v. D.C. rating 2 [16,17,18,19,20,21,22,36
c4 1 Firad condenssr 2 mf, 1000 v. Dufla reting 2 16,17,16,19,20,21,22,36
[+1] 1 Fixed condenser 4 mf, 1000 v, D.C. rating 2 |156,17,18,19,20,21,22,36
R 1 | Rneoatat 1000 chme 3|37
Rl 1 Fixed res. 200 ohme. Wire wound 3 |23,24
R2 1 Fixed res. 4000 ohme. Wire wound 4
R3 1 Fixed res. 3500 ohme. Wire wound 4
R4 1| raxed res. 5000 ohze, Wire wound 4
4 Tip jacka 3 |23
4 Sockets UX type 1 $,10,11,13,14,25,26,27,28,29
3 | Binding poats 5 [1,11,25,30
1 Panel 7 X 14 X 3/16™ 6 131,32,33,34
v, vl 2 Rectifier tudes Fmission type 7 135
ve 1 Glow tude Voltage regulator type 7 35
va 1 Tube Power amplifier 7.5 v. fil. T 135

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. -

| gilver-Marshell, Inc.

2 Sangamo Electric Coe.

3 Yaxley Mfg, Co.

4 ¥ard Lsonerd Flac, Co,

5H, H, Eby MIg, CoO,

6 i@loniag Loy 9f Szn-. [Tneuline)

7 ¥u P. oyzot-ghes, [n:a 8 Amer, Trans, Co,

(Amsriran) 9Saraon Electric Co,

10 BromereTully Mfg. Co.

11 General Radio Co,

{2 Thordarson Elec., Mfg. Co,

13 All. merican Redto Corp,

14 Pacent Electric Cos

I5Ferranti, Ingy

th TobewDeutachmann Co.

17 Dubilier Condenser Co,

18¥ireless Spec, Apo, Co. (Faradon)

19 Aerovox Wirelsss Corp. 20 Potter Mfg, Co,

21 Polyret Mfg, Co,

22 Flectrad, Ine, 23 Carter Radio Cos

24 Leealie F, Muter Co,

25 Ams o Products, Ing,

26 Benjamin Electrio Co.

27 Alden Mfge Co,

28 Gre; Danielaon {Rozler

29 Atrgep Products Co.

30 XeL Radio Labs,

31 Amer, Hard Rubber Co. {Radion 32 The Celoron Coe

33 Micarts Fadricators, Inc.

34 Pormdca Insulation Co.

35 Radio Corp. of America

36 NMicarold Radio Corp,

17 Allen.Bradley Compamy

boem copreiaht, T En Pub Co

e
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X THE FIGURES IN_ THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

se alternate parts instend of those listed in the Brst column of manufacturers, be careful to allow for any possible difference in size from those
originally used in laying out and drilling the panel and aub-base.
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EASY TO CONSTRUCT

The construction of this power pack is
quite simple and well within the ability of
the average fan, for only standard parts are
used. The assembly itself is remarkably
simple, for all parts are fastened to a single
insulating pancl.

To construct the pack, the parts should be
plac_ed upon the panel as shown in the illus-
trations, and the necessary mounting holes
drilled; after which all parts may be fas-
tel}ecl to the pancl, using ¥5-inch 6/32 ma-
chine screws and nuts. In the case of the
two condensers, C3 and C4, they must be
held in place by 1-inch 6/32 machine screws
beneath the power transformers; they are
held together by means of the mounting
screws running through their pierced lugs.
Under the right-hand end of the sub-base,
the 4-mf. condenser, C5, is placed, while at
the rear are the three 1-mf. condensers, C,
Cl and C2. DBeneath the socket for the
power tube, the 200-ohm resistor, RI, is
mounted.

_The wiring of the power pack is very
simple. Tt should be done with insulated
hook-up wire, which is extremely simple to
manipulate, and, being tinned, {acilitates
soldering.

BALANCING RESISTOR CENTER-TAPPED

The 200-ohm resistor, R1, will be found
to have no center tap and, in order to pro-
vide one, a wire should be soldered to the
winding at the approximate physical center,
the exact position, be it a few turns either
way, having little effect. on the operation
of the rcceiver.

The 4,000-ohm resistor. R2, is mounted
upright upon the base and can be seen just
in front and at the left of the filter choke.
It is held to the base by means of a long
brass rod, both ends of which are threaded
to take mounting nuts. This resistor shouldl
be placed so that air may circulate on all
sides of it, for it becomes so hot in opera-
tion as to cause slight burns if touched.

OPERATION REMARKABLY SIMPLE

In connecting the power pack for opera-
tion, there is only one point in which cau-
tion should be observed. This has to do
with correct polarity of the primaries of the
power transformers, so that the operation
of the power-supply device will be as a
{ull-wave rectifier rather than as a hali-
wave rectifier. This can most easily he
accomplished by connecting the whole unit
up, inserting the glow tube, and putting the
two plugs, attached to the cords of the
transformer, in home-lighting sockets. If
these plugs are reversed, it will be noticed
that the glow tube will glow more brilliant-
ly with one arrangement than with the
other, and care should Dbe taken to see that
the two cords are joined together to provide
the comnection which gives the greatest
brilliancy for the glow tube. If a milliam-
meter, 0-50 scale, is handy, it may be con-
nected between the plate of the power am-

(Continued on page 1487)
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Easy Construction for the “Ham”

Constructional Details and Operating “"Dope” for An [nexpensive Transmitting OQutfit

By JOHAN L. REINARTZ

I ANTENNA AMMETER PLATE MILUAMMETER
T HIS is the first of a series A #
of f ticles by Mr. 0000 0+500 -2000
ve arti y T F s .
D

ST

Reinartz, who needs no in- Y RFC

troduction to radio amateurs.

In the May issue of RADIO FILAMENT

NEWS appeared an interview VOLTMETER #3
with Mr. Reinartz, in which O ) -3+ ]|V
he gave some valuable hints X ;é #4.
for hams and outlined what - B —o —|| V.
this series is to cover.

The transmitter which is
here described is a duplicate @ 7
of the one which Mr. Rein- C #5
artz used when he went to F—W-Sw-zooo
Greenland with the MacMillan CP  CP AMMETER RFC. SO 4

Expedition in 1925. While at Etah, Greenland, com- ’

munication was established with amateurs throughout

JOHN L. REINARTZ

UCH has been written and said

the United States and Europe; so that, if this trans- FIG. 1. about the many different varieties
mitter is constructed according to directions, it has }‘iggraigmpc}fete Mf‘CheE:it:: of thrills that one can get in this
almost unlimited possibilities. In the July issue of artz’s tr;msmitter'. This ) day and age. Some folks get
RADIO NEWS will be described the Reinartz short- ay vize” of e Go theirs by going to a ball game; others find

N sth full constructional details. 5 watts up, and requires the most enjoyment in attepdmg the: the?.tre.
wave receiver, with fu EDITOR no alteration in any case. but one of the greatest kicks possible is to

be had by sitting down at a table in vour
-~ room, pressing a key and knowing that the
energy you are releasing will be caught and
interpreted by someone thousands of miles
distant.

Many fellows have said that the “thrill
that comes once in a lifetime” to them was
on the night when they, for the first time,
had worked a fellow-ham across the ocean.
And they are quite right. It should give
them the greatest possible satisfaction to
know that the transmitter they have worked,
prayed—and perhaps sworn—over is working
and working right.

A transmitter which is capable of giving
such satisfaction is the one described in this
article. First of all, the circuit which is
employed is simple and at the same time effi-
cient; the construction as may be seen from
the illustrations, is far from difficult or ex-
pensive; and it is a transmitter that has
smashed records.

MECHANICAL CONSTRUCTION

Let us first consider the construction of
the wooden frame of the transmitter. Two
pieces of wood, 24 inches long and 114 inches
square, form the side supports upon which
are fastened the cross pieces that carry the
condensers, meters, inductances, etc. Three
of these crosspieces are required, their di-
mensions being 16x4xY4 inches. Two wooden
feet of 1J4-inch wood are prepared and
shaped as shown in Fig. 2. The shelf indi-
cated in Fig. 3 (for use for 5- or 50-watt
tubes) is 1314x334x14 inches. If a 250-watt
tube is to be used then it will be necessary
to have the two wooden blocks on which are
placed the clamps for the tube. Two 4-inch
wooden dowel pins, 374 inches long, are
needed for the radio-frequency chokes.

First the three cross-pieces are fastened in
position on the two 1%-inch uprights, which
are then fitted to the two feet. The four
clamps, on which rest glass towel rods for
supporting the coils, X, Y and Z, are screwed
on just above the middle cross-piece. In
the lower cross-piece between the two meters
are mounted the six binding posts; the foury
condensers and the four meters are 1§

L)
=

it ¥

A rear view of Mr. Reinartz’s transmitter. RFC are the radio-frequency chokes; A is the plate mounted as shown. ) )
variable condenser; B, the primary tuning.condenser; C, the gl:xd variable condepse;‘;. D. the The resistor, in the grld cire L of the
secondary tuning condenser; X, secondary inductance; Y, plate inductance; Z, grid inductance tub d relay are not att h

and C.P. (above) the counterpoise ammeter. ube, an 1e relay 8 ached to the
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A front view of the transmitter panel
parts are lettered just as in the other illus-
trations.

wooden frame but supported by the connect-
ing wires. The radio-frequency chokes, RFC,
are wound of No. 24 D.C.C. wire on an in-
sulating tube 2 inches in diameter and 3%
inches long. These tubes are wound to
within 4 of an inch of the ends, making
about 70 turns.

The inductance coils, X, Y and Z, are of
34-inch copper ribbon 7 inches in diameter
and wound edgewise. The turns are spaced
i-inch and held in position by means of
elass beads tied between them. The number
of turns depends, of course, upon the wave-
length on which it is desired to operate. If
all the turns on the coils are not used there
are dead-end capacity effects, which should
be eliminated in order to get the lowest tun-
ing in the primary circuit. It should be de-
cided on what wavelength it is desired to
operate and suitable coils should be obtained
according to the following table:

The same variable condensers, having a ca-
pacity of 250-mmi., are used in each case.

As may be seen from the illustrations, the
three coils are mounted on the glass towel
racks, which are supported by the clamps on
the two 1Y4-inch uprights. This distance
between them is ample to keep them in posi-
tion. Connections are made to these coils by
means of clips—indicated by arrows in the
schematic diagram—so that the coils can be
easily changed in case another wavelength is
1o be used.

The tube to be employed depends entirely
on the constructor and his pocketbook. Need-
less to say, when the higher power tubes are
used it is more costly: and it is far better to
have a low-power outfit and have good ap-
paratus than to try to make cheap things
perform in a manner of which they are in-
capable. If the constructor will follow the
directions given by the manufacturer, in re-
gards to the voltages, currents and grid leak
to be employed with the type of tube he
buys, he should get good results,

OPERATION

1t is extremely important, for the best re-
sults, that the antenna-meter side of the an-
tenna coil, X, be placed next to the induc-
tance, Y, in the plate circuit. By connecting
the antenna in this manner harmonics are
ehiminated and sharp tuning results. The
secondary tuning condenser, D, must be be-
tween the antenna meter and the point at
which the antenna is connected to the sect.
The output meters should be carefully con-
nected in the same relative positions in the
circuit, ie., the antenna meter should be be-
iweeen the antenna and the condenser, not
hetween the condenser and the coil X.

The circuit will oscillate with minimum
plate input current when no secondary cir-
cuit exists. The grid condenser, C, should
then he adjusted for lowest plate input, the
plate condenser, A, not being so critical. The
primary tuning condenser, B, serves only as
a frequency changer and its range is greater
than any one of the amateur wavelength
bands, f.e.. 20, 40 and 80 meters.
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Fig. 2. Side elevation of the transmitter panel.

When the output circuit is connected, tun-
ing for resonance is accomplished by means
of the antenna condenser, D, if the primary,
or oscillating circuit frequency has already
been determined. Otherwise the “happen-
chance” {requency is changed to suit the op-
crator.

In order to obtain balanced output read-
ings in the two radio-frequency meters, the

(Continued on page 1497)

Wavelength  Coll X Coil ¥V Coil Z
Meters Turns Turns  Turns
20 4
40 4 8 8
80 8 16 16
AMMETER 3" " i AMMETER
k33 D —8— -

L

15 sQUARE [
S

x DOWEL
LONG

I5V. AC.

250 MiL. AMMETER

3 :
_/S:1ELF_ 3% WIDE z THICK
FOR 5 OR 50 WATT TUBE.

Fig. 3. Layout and constructional details of the complete transmitter as shown in the illustrations; front view at the left and rear view at the
right. The entire framework is made of wood. The inductances X, Y and Z are mounted on heavy glass rods.
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OUT OF THE WORK BOX

Editor, Rapio NEwsS:

As a regular reader of Rapio NEws, I congratu-
late you on having the magazine which certainly has
the widest usefulness for the fan, as well as for
the non-technical reader. I desire to offer a sugges-
tion which I believe will make your magazine still
more popular, and won't veally hurt yvour adver-
tisers. thoungh at first glance some of them might
get that idea. .

Tere’s the notion: All the circuits you offer now
don’t help much in utilizing apparatus we may
already have; and if you invited your readers to give
vou lists of what they have. then select the most
promising ones and help us to comb;ne them with
jater apparatus into efficient sets. you’d make a ten-
strike, and help sell new units that otherwise would
not be hought. X

To huild a complete new set every year Or SO 1%
heyond the means of many of your readers, T fancy.
capecially those of us who have learned never to
buy anything but the best—so_that while we lcarn
much from your new blue-print sets, my suggcs-
tion as a side-line would fill a real need.

I might say that. after trying every method of
wiring, I have found that insulated soft-copper
bell-wire at one cent a foot. retail, with as few
soldered joints as possible, using partial sub-panel
wiring. gives far superior results to any other
method or material I have tried. TLacking copper.
I have used tea-chest tinfoil, pasted on wood or
cardhoard, for shielding. N

T adopted your wrinkle of using a tube socket and
hase for hattery conmections but went it one better
and used two hases. putting the two “AV Ieads. in
a cable in one hase. three “B’’ in the other, using
two sockets for receptacles, It is a neat and con-
venient disposal ofbthe_f;ve leads, and so con-
reni g E without it.
venient I'd hate to be ¥y T Neats,

2949 Albina Street, Victoria, B. C.

(Our correspondent’s suggestion is interesting.,
but hardly practical; as the contents of the work
boxes of our rcaders differ too :c'zz‘i[el_\' for us to
prepare individual  diagrams with “‘proper place-
ments. wiring and shiclding” in_each case. In the
sew Rapro NEws blueprint articles, lists of alter-
nates are given, as extensively as possible, whiclh
will add to the convenicunce of the comstructor wlio
has material already on hand; but, in view of the
fact that Rapro News has a third of a million pur-
chasers, it is impossible to provide for the wutiliza-
tion of cach individual stock of parts. Substitution
by the builder is apt to require personal experimen-
tation by him. Our “I Want to Know” department
is. howewver, often able to prescribe for indizidual
cases: it is necessary, by reason of the diversity of
problems submitted, to make o nominal service
charge for this work.—EDITOR.)

WISHES OPTIONAL R.F. STAGES

Lditor, Rapio News:

m an old radio fan; T think I can say so,
n:IIa stiﬁ have the first issue of Rapio NEWs,
and in fact, many volumes of the Electrical Ex-
perimenter.  As 1 read and re-read every issue
of the former, I wish to compliment you on the
recent change in policy. which I think is one
of the greatest improvements seen 1in a4 long
tine. . .

T would like to pass along an idea: when using
ihe regulation set for nearby stations, because
vou are fond of the good old box of parts, or
Clse the average 5- or 6-tube set better fits the
pocketbook, it  sometimes will not reach those
far-off stations vou see scheduled. Hence the
desire for a compact R.F. unit—the one I have
in mind is pictured by Fig. 2 on page 641 of
Rapro NEws for December, but of course modi-
fied to some extent—which is mot used on locals
or the powerful stations. It would ‘have only
one control; when pointer reads “local™ .the out-
put of the tuned-R.F. amplifier goes into, the
detector. Then for distance we turn our pointer
to “DX.” which throws switch and causes oui-
put of tuned-R.F. tubes to go through our dis-
fance umit, giving several stages of additional
R.F. amplification. All four tubes in this unit
could be connected in series (WD- or WX-12).
or four 199 tubes conuected in series parallel
would use very little current and additiqnal
space. ‘while a 6-volt battery could be used with-
out rheostat.
Without much change we could thus add to our
present set a unit which gives us more power
and does not add complicated tuning controls,
If such a unit were on the market, I would
buy a little deeper cabinet or one with_ battery
compartments at the side, in which T could
place this unit. I have no ‘“lab.”” but do have
occasional ideas. Perhaps someone else mav be
interested in this; for I enioy the ideas of others
as they appear in Rapio NEews.
. W. Smewwmax, M. D.
Philadelphia General Hospital, Philadelphia, Pa.

APPRECIATES LAYOUT DATA

Lditor, Rapio NEws:

I am enclosing another yeat’s subscription. and T
thought it might interest you to know that T think
your plan of giving the names of the manufac-
turers of parts, the distances that the parts should
be spaced. and the specifications of coil construction,
is very helpful. One building a set and not knaw-

Letters from Home Set Constructors

ing the proper placement sometimes puts the parts
too close together or makes the leads too long;
and of course you know the resuit. At least, that
was my experience when I first began set build-
ing; and though I started several years ago, a few
simple facts that are published in Rapio Nrws
help me yet. I also think it is a good plan for
the editor to give the results of any new circuit
that is published; I always like to know whether
it will pay to change to a new circuit, and when
you give your experience. one can almost tell
whethier he is using as good a circuit or not.
A, L. TruEsLOOD,
Inzwweood, Illinois

Karl Bauer's
ingenuity 18
shown in this
adaptation of
a popular ship
model to form
a cabinet for
his five-tube
radio set. The
loud speaker
is concealed
in the ship’s
stern, and the
batteries in
the cabinet

Photos.

AN UNUSUAL COMBINATION
Editor, Rapto NEws:

If it will help any, I will contribute my
method of “sharpening” the tuning of a re-
generative three-circuit tuner of my own design
—in which T am now using your interflex idea,
substituting a crystal in place of a grid-leak.
with midget variable seven-plate condenser for
balancing. I am using an antenna somewhere
between 300 and 400 feet—almost the length of
the block I live in—but this is, primarily, to
get loud-speaker volume on my “pure and simple”
crystal set. Most of the time 1 listen to the
locals on this crystal set which brings them in
about as loud as an ordinary two-tube combina-
tion with one stage of audio amplification.

You will notice that I show the sliding tickler
(instead of feeding back direct into the first,
[top] secondary, as is the usual way), feeding
into  the second secondary first, then—(as
I presume)—Dboth being only 34 inch from first
secondary, there may be a feed-back of increased
audio-frequency energy from the coupled tickler
and second secondary back to the first secondary,

for I get increased volume on DX as well as
on locals with this stunt.
g, 0005 M7
AFRT ACME A-2
001|101 AFT.

MF 139 19

S °
H ( o
AT L LS
s - Q

ME i
—b b—0
-C +C A +A B +B2s +890
y 5
RADIATOR “COLD WATER PIPE VT oniME == [

This seemingly-complex combination is ‘real-

ly two sets; a simple crystal receiver and a

four tube combination based on the Interflex

principle. The maker calls it ‘“a freak, junk
set, with no soldered connections.”

Although the second secondary is hooked up
in the manner of a reflexing radio-frequency
stage, there may not be any such thing as reflex
about it— I use the term reflex only because it
is hooked up after that manner. Possibly this
will make it mare clear. I have eliminated the
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with feed-back to first sec-
it the usual three-circuit re-
and have come back to this
more satisfactory. The tuned
primary is used only because I have so long
an aerial to make the crystal circuit work in-
dependently on my loud speaker for locals.

As shown here, the tube set may be switched
off, leaving the crystal set to work alone, or the
tube set may be switched on and crystal set
switched off, or they may both be used together.
but to no advantage. I have two secondaries
wound on_one piece of tubing, same size. an inch
apart, primary and tickler on separate larger
tubing to let them s/ide up or down outside of
both secondaries. I seem to get some advantage
from reflexing second tube via lower secondary
and first audio to ‘“‘C” battery.

Giges Mason,

974 Newbury St., Boston, Mass.

(Mr. Masow’s hypothesis that A.F. euergy is fed

back through the R.F. transfornier secms dificul

to accept; yet his experience is that this connection

seems to umprove veception. The experimenter soho

is not afraid to try something different often ob-
tains exvcellent results—EDITOR.)

second secondary
ondary, and made
generator hook-up;
arrangement as

UNIVERSAL ALL-CIRCUIT SET
Lditor, Rapio NEws:

I believe you will be interested in knowing the
results obtained from a 35-tube T. R. F. set built
from data obtained from the article in Deccember
Rap10 News, by Joseph Riley. T have made unp
this set using Pilot parts contained in the Pilot
Universal kit, except that I have used Kelford
rheostats, Pacent jacks, and one Volutrone trans-
former 5:1 and one Kelford transformer 3:1.
also used ¥ -inch birch veneer panels with two coats
of Pratt & Lambert’s No. 61 black lacquer instead
of rubber panels. All parts were purchased at
Kresge's or Grant’s dollar stores here. except three
Cunningham tubes used as R.F. and detector: the
audio tubes were purchased at Kresge's at 89 cents
cach.

In building this set, instead of one single and
one two-gang condensers. I used three single 17-
plate condensers, as I had these on hand. This set
was completed on New Year's day. After correct-
ing trouble due to contact in the sockets. the sta-
tions came rolling in in dandy shape. There is
some interference between stations, which is also
present in expensive factory-built sets; otherwise
this set is a complete success.

Stations received to date are as follows: KDKA,
KFAB, KFKB., KFNF, KFRU, KLDS, KMA.
KMMJ, KMOX. KOA, KOIL, KPRC, KSD, KSO,
KTHS, KVOO, KYW, PIVX, WAAW, WBRBM,
WCCO, WDAD, WDAF, WDOD, WEAO, WEBH,
WENR, WFAA. WGHB, WGN, WGY, WHBB,
WHO, WHT, WJAZ, WJAX, WJID, WKRC,
WLIB. WLW, WOAI, WOC, WOK, WOQ., WOS,
WRR, WSAI, WSB, WSBC, WSM. WSMB, and
last but not least, the new G. E. station at Mexico
City, CYJ. This looks like a transcript of my log
book, but there are many blank spaces I expect to
fill yet. Will say further that I am wusing 199
tubes. Thanks for the assistance received from
your article.

P. G. Marsurs,
3402 Remick St., St. Joseph, Mo.

ONE-TUBE LOOP RECEIVER

Editor, Rapio NEws:

Dear Sir—I am writing to tell you of the re-
markable results I have been getting with a one-
tube loop set that I built from the diagram of
a combined receiver and transmitter. for use
with a loop. I found this in the “Standard
1look-Ups™ section of your magazine in the July,
1926, issue.

I have received the following stations: KOA.
WDBBM. WLW. WOC, KMOX. WGN. WOAW,
WOI, WHO. WORD, KFAR, WSM, KSO, and
many others.  Using UV-199 tubes. with about
12—15 “B” voltage, and a four-foot loop.

I want to congratulate you on your magazine.
It is the Dbest in the country. I would like to
see you print the diagram of another good one-
tube loop set.

MerrILL SarrTii,
Tallinan. Building, Aines, lowa

A VICTOREEN ENTHUSIAST
Editor, Rapio NEws:

I must say that I beg to differ with Mr. E. A,
Schnell, whose letter appears on page 992 of your
February issue. T will agree with him that the
Tropadyne is the best set that can be procured, tube
for tube, because I huilt one. myself when they
first came out, and used it one year before making
a change.

But the best radio set, bar none—whether it cost
$200 or $2.000—is a nine-tube

on the panel, one double-circuit and one filagrént-
control single-circuit. Put in a Cutler-Hamprér Var-
iohm (200,000) on the panel and shunt it-across the
secondary of your last audio transforimer. Use a
200A tube for your first detector and a 201A for
your second. with a 4J4-volt grid bias instead of
the usual grid leak and condenser, Don’t use the

( 3 : be superheterodyne
using the Victoreen essential kit and three stag
of Melloformer A.F. amplification. Use two jac

//
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\'ictoreen master.control unit, but use two separate,
high-grade variable condensers.

Anyone who follows these directions will have
a radio set that is absolutely the best in regard
to selectivity, tone, yuality, DX and volume. A
power tube, of course, is absolutely necessary in
the last stage; use 135 volts on the plate.  Hook
the set to a 50-foot aerial and plug in a Windsor
cone speaker,

The sclectivity of this set is the best T have
seen or heard tell of.  WGY is on 379.5 meters.
KJR is 384.4. WTAM 389.4 and KHQ 3945, I
can separate these stations and bring any one of
them in wnh volume if weather umdmons permit
or there is not a loud hetcrodyne, An ordinary
hduodyue howl can be kept in the background. Tt
is necessary to use vernier dials; I use Pilot and
find the sfations mentioned tune in and out on
half a degrec dial reading.

I consider a real DX test one that is made at
noon, or early in the afternoon. I have received
KDKA with fair volume. WMC, WHO, KYW,
WDAF, WGY and all stations within  that radlus
of \Vect Frankfort with good volume between noon
and 3:00 p. m.

Anyone who wants a set that is really a per-
formér will please hook up the one described—and
if you don’t get the results I did, I'll build one
for you that will.

Dan KENNEDY,
West Frankfort. Tllinois

CRYSTAL EXPERIMENTS
Lditor, Rapio NEws:

After reading the article, ‘The Singing Crystal,”
in Ravio Nuws for ]'uumry, decided to do some
experimenting; but not having zincite, used crystals
of the galena type which I had on "hand.

When I had made the connections shown in Fig.
1, the detector was adjusted until a rushing noise
like static was heard in the phones. Just then I

6 OHM.

D O

L F

“‘Singing Crystal” hook-ups; Fig. 1. as mic-

rophone; Fig. 3, as reproducer. The adjust-

ments are very critical. Fig. 2 is a section of

the apparatus; A, galena crystal; B. needle;

C, tin diaphragm; D, lead to crystal; D’, lead
to metal can; F, hard-rubber support.

FIG. 2 l
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dropped a screwdriver and a ringing sound was
leard. I saw that the crystal was acting as a mi-
crophone and thought I would see if it were pos-
sible to, make it reproduce speech. I constructed
a rude “mike” out of tin cans, with a circular picce
of tin for a diaphragm, as shown in Tig. 2. This
was connected in series with the ground connection
of my three-tube receiver, which was then tuned
till a rushing sound was heard. spoke into the
microphone and my voice and that of people talking
twenty feet away came out of the speaker wxlh
great volume.

The ncxt step was to connect it to the output of
the receiver and adjust the pressure on the ncedle
again. To my surprise, I could tune in stations
and hear the speech very clearly. The lighter ihe
pressure, the greater the volume.

After trial of several sizes, I find a three-inch
diaphragm gives the best results. It js made from
the hottom_of a tin can, with aa ordinary sewing
needle soldered to it, and is held firmly to the
metal frame by a metal ring. The erystal was of
ordinary galena; several of the same type have
been trled with the same results,

It was connected as shown in the circuit diagram
(Tig. 3) and after many adjustments began pro-
ducing a low singing hum. 1 thought at first this
came from the phones, but found it to be coming
from the diaphragm. The adjustment was very
critical and sometimes it was impossible to find
the sensitive spot. have. however, been able to
keep it singing five minutes at a time.

I hope this line of investigation may turn out
of practical value. Perhaps some one is working
on 1t to this end.

D. HerBerT RAKES,
RFD 4, Bentonville, Arkansas.

LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Continued from page 1434)
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WY I dien, Mich, 3 15 WMBU. Pittsburgh. Pa. 50 { wQAM, Miami. Fla T30 b T T e, N 3.

1 hsh o : WMBW, Youngstown, Q. .. no * Seranton. Pa. 100 Lambertrille,

WK 'So. Kcnoshd. Wis. .3 4 WQAN, Scranton. Pa. ...

WIOE, Lucaster, T % 000 | WM. Memphis: ey, - 506 | WEROclisidey N. v | Wrie, Baritord Conp. 300

W{§$°o€i?ﬂ‘£ﬂ“;“‘ufi"‘% WMCA, iHoboken, X J. 500 | WRAF. Lanoite. frd. 100 | WIRC, Xew Yone N ¥ ion
& o 1 ., New York. N. Y. X 30 ¥ y 450 idlan ar

WLAC, I'\ashvmc Tenn. WMPC, Tapeer, Mich, . i 20 WRAH, Providence, R. 10| WWAE, ~ Chicage, III.. 2418 1000
v LAL, Tulsa, Okla. WRAK, Escanaba, Mich i
vILAP; Louisville, K. 20 Bl Y 5 =2 wr’;gh Ithaca N T 25| ww, !?Mmon,l 1\11th 5T 1000
LB, Minneapolis, Minn, 5 . K, i alesbure, WWL, New Orleans, La. .

\\ANLBC. l)l'lunlcr:o. Ind. 50 mnxgv B'Z;&;”‘Ma';s - ;‘28 \clngV. Y%llo\&vl §pr1r}1)l!s. Ohio’ el 11%% WWNC, Asherille, N. C. 100
WLBE, Trooklyn. N. a5 | WNAC, Bnston] Mass. B0 | A e “pa 1111 6T T b00 ) WWRL, Weedslde, N, T

WLBF, Kansas City. =0 ] ilade]phia WWVA, Wheeline. W. Va..

WLUBH, Farmingdale 30| WNAD, Norman, Okla. 500 | WRBC, Vaiparaiso, Ind. 278 500 | WWVA, Wheeline, ' v,

vLBG, Petershurg, Va..... 2.3 100 “xNil_i_ Omaha. Nebr. 500 [ WRC. "Washington, . C. . < SXAR Schenectads, N. Y. 5.6 10000
WLBI, East Wenona, IL ..... ’_’96.9 250 N Philadelphia, P1 500 ' WRCO, Raleigh, N. C. .... ’

*Siandard or constant frequency,

\Location of transmittcr only,

LIST OF CANADIAN BROADCAST STATION CALLS

o 2 C0, Tuntsville, Ont......... 217.8 51 cJjoC, Lethbridge, Alta
B S CS. Flamilton. Ont.... 3107 10| CIOR, Sea Island. I. €
Montreal, Que.. CY, Edmonton, Alta. 16.9 CIRM, Moose Jaw. Sask
Troquois Falls, 1C, Toronto. Ont... .9 CJSC, Toronto, Ont. .
Edmonton, Olta.. LC, Summerside, 'g CJTC, Calgary, Altaq.. N
Calgary, Alta.. .. NC, Toronto, Ont. . CJwWC, Saskatgon, Sask
Yancouver. 3. C. NS, Malifax. N. 4 ClYC. Secarboro. Ont...
Vietoria, B. C.... RC. Quehec, Que. .7 CIKAC, Montreal, Que;.

', Charlottetown. P. .3 uc. i H CKCD, Vancouver, B. C.
Vancouver, B C. T WG, Regina, >851\~ - CKCI, Quebee, Que...
Brantford, Ont. 296.9 XC. Ottawa, Ont.. ; CKCK, Regina, Sas
Kamloops. B. 7.7 CHYG, Aontreal, Que ) CKCL, Toronto. Ont..

Y roscott, Ont 94.9 clBC. Toronto. Ont... .9 o Mol Gy

{ TgSngstom, On 7.7 20| CICA, Fdmonton, Alta 9 0 awa, og
K , A CF. Kiter ont 8 CKCR, St. George. g

CFQc, ‘Qaskataon, Sask 9.5 500 | CJCF, Kitchener, On S OREY “Ouchee, Que. ... :
CERB, Toronto, 07! oL Cieg ’I:or_onm, i 11 1 (7KCWv Jurketon Junetion,
CFRG, Kingston, Ont. 7.7 560l ClcQ, York, Ont.... .1 1000 B

X ’ 1210.7 500 €JGC, London, Ont...... '3 500 CKCX, Toronto, Ont.........

GFYC, Bumaby, B. C..
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STOP-PINS FOR DIALS
Many of the older makes of wvariable
condensers did not have stops built into

them; so that they may be turned so far
that the blank edge of the dial comes op-
posite the indicating mark on the panel, and
the dial setting cannot be read without re-
tuning the condenser. By cutting away the
blank edge of the dial to a depth of about
% inch, and leaving only the engraved
edge (as shown in the illustration) a stop-
pin can be used, which will prevent the
dial from getting turned too far. The

CUT AWAY \\.\_SZT\STOP PIN

The dial thus cut down prevents turning the
condenser plates too far.

stop-pin should be driven into the panel on
exactly the opposite side of the dial from
- the indicating mark on the panel. This
stunt works particularly well with the old
tvpe of Remler dials, because they are of
bakelite and cut very easily.

A stop-pin can be made out of a brass
escutcheon pin with the head cut off. A hole
which will just fit the pin snugly can be
drilled into the panel opposite the indicat-
ing mark, and the escutcheon pin coated
with glue and forced into the hole. It
should be allowed to project about 34 inch,
and the top should be rounded.
Contributed by Charles F. Felstead, 6CU.

AN ANTENNA-CHANGING
SWITCH
It is guite common to insert a fixed con-
denser in series with the antenna, to reduce
spread over the dial of nearby broadcast
stations and enable tuning-in other stations

TO ANTENNA PQST

L
‘l%_::iEOLDER
= *b:—__é-

This wrinkle will be found an inexpensive and
handy one for changing the electrical length
of the aerial. .

on that portion of the dial. In some in-
stances this causes reduction of volume, but
is absolutely necessary if other stations are
to be properly heard. Then_ there are times
when the mterfermg station is not broadcast-
ing, or it is desired to listen to stations on

/)/’9/\

,\ =>.-

\\

other portions of the dial where there is no
interference, and a direct antenna connection
is wanted to secure maximum volume. This
wrinkle enables the set operator to throw in
direct connection or- utilize the condenser by
simply throwing the switch shut or open. It
is constructed from the working parts of a
miniature single-throw switch (costing 15
cents) which are mounted on the condenser
proper, discarding the base of the switch.
Contributed by Edw. C. Delsing.

REMOTELY-CONTROLLED
RECEIVER

For various reasons—some of which are
well known to experimenters who have
vounger brothers and sisters—it has been the
custom of many fans to keep the radio
cquipment in an up-stairs room where no
harm can come to it. Then there is always
inconvenicnce to the rest of the family be-
cause they have to go up-stairs to listen to
the music.

This problem was easily overcome by us-
ing the plan suggested in the accompanying
illustration. The receiver is tuned to a
program and the switch SW is placed in the
“off” position. As long as the down-stairs
speaker is plugged-in the set on the floor
above remains in operation. However, if
the plug is removed from the jack, this au-
tomatically turns off the set.

APPEARANCE OF UPSTAIRS PANEL

NG L

@
>®
N
'I
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! e
SPEAKE R..'\"
SWITCH

| BATTERY

SPEAKER

g y ———. |
APPEARANCE OF
DOWNSTAIRS PANEL

Connecting the set to speakers up and down

stairs thus will be a great convenience for the
family.

If the loud speaker up-stairs is wanted,
and the one below is not in use, then SW
must be in the “on” position. Even if both
speakers are in use the switch has no effect
on the functioning.

The tnaterials needed are: two small bake-
lite panels, about 3x5 inches, one single-
circuit jack, one single-circuit filament-con-
trol jack, and one filament switch.

Contributed by Nathan H. Silverman.

AN INEXPENSIVE CABLE PLUG

All that is needed to make this “plug” is
a piece of wire. There comes a time in
every fan’s life when he wants to discon-
nect his set from the batteries. If he does
not have a cable plug—and the majority of
sets are not so equipped—he must first dis-
connect the cable from the batteries and
then from the set. If the wires are removed
from the set first, they may touch each other
and cause a short-circuit.

Wwww americanradiohistorv com
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To disconnect the set quickly, the lugs on
the cable must be attached in some way, so
that all may be removed at the same time
and yet not come in contact with one an-
other. This can be done with a piece of
bell-wire.

While the lugs are yet connected to the
binding posts, twist the wire two or three
times around a lug, then stretch the wire
to the next lug and again twist two or three

VARIOUS

COLORED WIRE

: - ~
BINDING POSTS BASE BOARD

This “‘cable plug” is quickly made. The wire
used must be fairly stiff and well insulated.

times and so on till all the lugs are con-
nected to each other. The bell-wire will
keep the lugs apart and all lugs can be
taken off at the same time by simply loosen-
ing or tightening the binding posts. The
only precautions to be observed are to see
that the wire is stretched tightly and that
it is thoroughly insulated.
Contributed by Edwin Boeger.

QUIETING NCISY TUBES

Coating radio vacuum tubes with paraffin
is an easy method of silencing microphonic
noises and other disturbances to which some
are subject. To shield tubes by this method
it is necessary only to heat a little paraffin,
bringing it to a liguid state. Pour it imme-
diately into a small jelly glass, filling the
glass to a depth of about two inches. Hold
the tube to be coated by the base and insert

RADIO
TUBE

A simple remedy for making nmsy tubes less
responsive to vibration.

it upside down into the glass. The displace-
ment will cause the paraffin to rise, thor-
oughly coating the surface of the glassy
Care should be taken not to allow the paf-
affin to rise beyond the top of thp/baSe
\V1thdraw the tube and allow any-drops to
(Continued on page 1497)
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CHEAP AT DOUBLE THE PRICE
Big-hearted gesture men-
woREa= tioned in the St. Louis Dis-
.t//.O-r-S-" = | 4y patch of Feb. 20: ““Sce our
. line of Grebe Radios, offer-
ed in both table and con-
sole models, priced from
v $000 to $000.” Will all
you gents who would like
2 new set kindly form in
line on the right, and don’t
crowd? They're certainly
cheap enough.
Contributed by
M. G. Moseley.

THEY CRY FOR IT

Ultra-smooth  advertise-
ment in the Kansas City
Star of Feb, 27: “In our 32
page booklet the CHOKI
Oll.-condenser coupling and
many other uscs of fixed
condensers arc fully ex-
plained.”” Believe us when _.
we tell you that we seunt for &}
onc of those books. We -
want to know all the uses
for choke oil, &

Contributed by
Lawrence Davis.

A CATFISH, PERHAPS

Feline touch given to an
advertisement in the De-
P troit Sunday News of Jan,
_ 16: “Karas Condensers,
. Transformers and  Aque-
matic KATS, 40% off.” Of
course, we don’t know if
-l this is a case for the S.P.
M C.A. as the pussies are
" . E g
4% "# mentioned as heing abrevi-
S ated 40%. By the way, just
e # what is an aquematic cat?

= Contribuied by
1. G. Mortimer.

SOMETHING MUST BE MISSING

Trom the Mar. 6 issuc of gLlzh_ 2
the St. Louis Post-Dispatch: 'ﬂ-‘,ﬂﬁ’r"ﬂo_oklﬂ
e ; : 2t ; A

The inclusion of station ¥ Y |CT!—’I4|N‘._|

WAIAQ as part of the e
CIIIN in which KSD is a o
link, is announced.” We ¥§ iy
suppose that herctofore there _'.?_»__\_'
was a missing link, or may- 4 )-'g,.(' A
be this is a double chin? e LT :I
Anyhow, we've found out !

that stations do have chins -
and that’s something. o
Contributed by M. C., Tietjens.

ALSO GIVEN THE GATE?
Departure item noted in
the Tulsa Daily World of
Feb, 27: “She is a noted
American soprano and HAS
TAKEN THE AIR SEV-

ERAL TIMES RECENT-
LY.” To tell the truth we

cannot see why she was
thrown out just for being
a soprano, but we’ll whisper
vou a secret; we think that
some of ’‘em should be
given a lot of air.
Contributed _by
Earl 1Vhite,

- —

THE POOR ANTENNA!

Cruelty to antennac re-
vealed in the Mar. 11 issue
of the Chicago FLxening
American. “Station WRNY
will shortly so on the air
with 2 BRUISED anten-
na?’” Mike of the Investi-

-t1 . was sent over
a- - station at once to as-
if the engineers had
ccating the anten-
were glad to
+ is unfounded.

Contributed by E. L. Eastline.

A SHOCKING ELIMINATOR
From the Tan. 30 issue of
the Lincoln, Nebraska, State
Journal we glean this ad-
vertisement: “‘Serbend B
climinators, 90 volts HAN-
DLES. 5 tubes or less,
$12.50.” Not for us, folks,
We sure want to steer clear
of anything like that around
the house. FEvery time you
pick up the thing we sup-
pose that you get 90 volts
up your arms. No thanks!
Contributed by
A. L. Heunriksen.

HOW COME?

Strange occurence report-
ed in the San firancisco
Chronicle  of  Feb. 27:
“CELLO” injured by Bat-
tery  Overcharge.” Now
this is what comes of try-
ing to tunc a musical in-
strument with a battery

charger. If it had bcen a
mandolin, which has steel
strings, we wouldn’t think

much of it; but a cello—.
We give up!

Contributed by
E. H. Blanchard, 6BZZ.

F you happen to see any humorous mis-
I prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine 1s submitted with date
2nd page on which it appeared. We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines - from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c/o Radio News.

i

FUNNY BUSINESS

New accessory for bat-

teries announced in the New
York Sun of Mar. 21: P“‘:‘-\-._\_ Y &\I 4\6\,0}’
¢“__gets which use the house | —

lighting socket as a source -~
of current to supply batter- ¢
ies fitted with a TICKLE
CHARGER.” We suppose
that the function of this in-
strument is to tickle the
electrons in the battery and
make them charge through <
the circuit.

Contributed by

Walter G. Voss.

FOR THE BUSY HOUSEWIFE

Radio is now aiding the
overworked lady of the
housc, as cvidenced in the
Philadelphia Public Lcdger
of Feb. 27. In the list of
parts for the “Irelan” re-
ceiver there is listed. ““One
‘Irelan’ antenna INDUST-
ANCE.” We assume that
this gadget is energized by

the radio waves and goes
over the house doing the
daily dusting.

Contributed by
K. Brown.

[
FOR THE SUMMER VACATION

Hint for the traveler who
enjoys his radio, in the St
Paul Ploncer Press of Feb.
27: “RADIO—5-tuhe com-
plete. Aagnavox  speaker
LEAVING CITY.” When
you leave town for your
vacation, just tell your
speaker where you are go-
ing and send him off. He’ll
be there when you arrive. -

Contributed by
R, R. McBrady.

HEY WAIT | |||
WILLYA ! |

1467
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FOR THE GREAT OPEN SPACES

On Feb. 18, in the Nash-
<ille Bauner, appeared an
advertiscment telling about
antenna equipment.  “An-
tenua outfits complete with
100-FOOT AERIAL IN-
SULATORS . .7 That's
what we call husky insula-
tors. Of course you would
need a 100-acre lot to string
up such an antenna. but 2
little thing like that isn't
mportant.

Contributed by
J. M. Whitus.

LATEST SURGICAL ACHIEVEMENT

In Rapro NEws magazine
for March, a step forward -—

in medical circles was an- !_(_)iTC_HE. _'HER$OGNOSE|LS_'_]
nounced, “The incompar- S v ———
able radio tube that OP-
ERATES ON LOUD

SPEAKER.” Of course
this spells disaster for the
surgeons, but remember this
is an age of science. Have
the adenoids removed from
your faithful speaker by
this clever tube. ZF
Contributed by
R. F. Duncan.

SAY IT WITH FLOWERS

The florist has entered the
radia field. as secen in the
Chicago Evening American
of Mar. 11: “Regeneration
is obtained by means of a
feed-hack S OIL  with
TUINING condenser.”
This feed-back soil is great
stuff, but what we want to
know is what kind of dirt
is this? Details will be ap-
preciated.

Contributed by
117, H. Pcterson.

IN THE R. F.?

IS THIS RED TAPE

Progress of radio techni-
que in Germany reviewed
in the New York Herald-
Tribune of Mar. 27: “The
development of resistance
ampliliers consisted mainly
in the fact that they could
be used only for very lm-
ited frequency T AP E.”
Here’s hoping that they
succeed in cutting some of
these bands that are ham- - %
pering the radio art in the Fatherland.

Contributed by Wood Gaylovs

RADIO IN THE KITCHEN
’ Culinary triumph record=
ed editorially by the Citi-
zens’ Radio Call Boolk for
March: “The Call COOK
is proud of the type of edi-
torial content.” To radio
music and radio reading we
! have now added radio cook-
ing. We did read of ship-
wrecked sailors cooking their
food aver the captain’s radio
set, hut this sounds more
like a regular diet.
Contributed by
Frank Kinney.

OH, THE OLD GRAY MARE—

Trom the Detroit Free
Press of Jan. 27 we have
this gem: “Most of the
MARE operated by a single
control.”” This is the latest
in control hy radio. We
have had aeroplanes and
automobiles guided by the
ether waves, but science
does progress. However,
thig" horse control is not
perfected, only part of the
animal being under the drivetr’s influence.

Contributed by V. G. Mortimer.
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It does not matter whether or not

they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test.

atus as its aim.

If, after being tested, the instruments submitted prove to be built according to modern radio engineering practice, they will each be
awarded a certificate of merit, and a “write-up” such as those given below will appear in this department of RADIO NEWS.
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements, i
pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical construction is described.

If the apparatus does not pass

No “write-ups” sent by manufacturers are published on these

Inasmuch as

the service of the RADIO NEWS LABORATORIES is free to all manufacturers whether they are advertisers or not, it is necessary that all goods to be

tested be forwarded prepaid, otherwise they cannot be accepted by the Laboratories.

Apparatus ready for the market or already on the market will be tested

for manufacturers, as heretofore, free of charge. Apparatus in process of development iwill be tested at a charge of $2.00 per hour required to do the work.

Address all communications and all parcels to RADIO NEWS LABORATORIES, 230 Fiith Avenue, New York City.

LOUD SPEAKER KIT

The speaker shown was built in
the Rapio NeEws Laboratories from
a kit submitted by the Engi-
neers’ Service Company, 25 Church
Street, New York City. The cone
is three fect in diamecter and of the

free-edge type. Although very
simple in construction, the speaker
has very high tone qualities. and is
capable of delivering enormous vol-
ume with faithful reproduction of
speech and music.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TITICATE OF MERIT NO. 1905.

COIL WINDER
The coil winder shown. submitted
hy Charles F. Young, 3954 Ludlow
St., Philadelphia, Pa., is designed
for the automatic winding of coils
of the basket-weave type. This ma-

chine will be very useful to the ra-
dio experimenter and a handy ad-
dition to the radio work-shop. The
coils obtained from the machine are
very neat.

AWARDED THE RADIO
NEWS T.ABORATORIES CER-
TIFICATE OF MERIT NO. 1916.

" BATTERY CHARGERS

The- “Banner (Dynamik)” trickle
charger. (Model 600), submitted by
S. R. Fralick & Company. 15 South
Clinton Street, Chicago, Ill.. is de-
signed to be used in connection with

either a 4- or G-volt storage (“A’")
battery. It has a charging rate of
0.6 amperes and is noiseless in op-
eration, It operates on 110, 120, or
220 volts A.C., 50-60 cycle.
AWARDED THE RADIO
NEWS I.ABORATORIES CER-
TIFICATE OF MERIT NO. 1926.

Model 750 is of the open type
and designed for charging a 6-volt
(“A”) battery at the rate of 214
amperes. It operates on the same

range of voltages as Model 600
above. The apparatus is compact,
well built and satisfactory in its op-
eration.

Model 1200 operates on the same
range of voltages and uses a Tungar-
type bulb as rectifier. The apparatus
is well built and is enclosed in a

neat metallic housing. It operates
silently and charges a 6-volt storage
(*“A”) battery at the rate of 2145
amperes.

Model 650 operates on a similar
range of voltages and can be used
for charging either a 6-volt or a 12-
volt “A” battery, or 96-volt storage

(“B) batteries. The charging rate
for a 6-volt hattery is 214 amperes;
for a 12-volt battery., 114 amperes.
The apparatus is silent and satis-
factory in operation.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF DMERIT, NO.
1927, 1928, 1943.

BATTERY CABLE AND
SOCKET

This “Multiplug Type MB,” sub.
mitted for test by Howard B. Jones,
614-618 S. Canal St., Chicago. IliL,
permits quickly and simultaneously
the connection and disconnection of
all batteries and ground and antenna
leads. The 8-foot rubber-covered
battery wires are bound together in
a covered cable, while the antenna
and ground leads are separate. The
corresponding socket is of the bracket
type, and permits baseboard mount-
ing.

AWARDED RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1944.

CORRECTION

In the description of the “Jewell
‘A-B’ Relay,” Certificate No. 1953,
in this department in the May issue
of Rapro News, a typographical
error caused the “statement that the
Model 593 operates on 3 amperes.
This should have read 0.3 (three-
tenths) ampere,

ELECTROLYTIC CONDENSER

The “Mershon” condenser (Model
D-15-30 shown), submitted by the
Amrad Corp., Medford Hillside,
Mass., embodies two capacity units
of 15-mf. each. The folded alumin-
um sheets are the anodes while the
central strip immersed in the elec-
trolytic is the common cathode.

© This condenser has many uses, es-

pecially in connection with the con-

“struction of “A” and “B” power

units.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1961.

R.F. TRANSFORMER

The “Holmes” radio-frequency
transformer shown. submitied by
the Holmes Electric Manufacturing
Co., 3229 Sheffield Ave., Chicago.
Ill., is of the air-core type and is
shielded in a 1etal housing. It
can be very successfully used as a
transformer in an untuned radio-
frequency amplification stage, and is
especially adapted for portable re-
ceivers on account of its small size,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1963.

SOCKET-POWER UNIT

The “Crosley” A.C. supply unit
shown, submitted by the Crosley
Radio Corp., Cincinnati, Ohio. is
designed to operate in connection
with the Crosley radio receiver, type
AC-7, and supplies its filament,
plate and grid-biasing voltages. A
Raytheon “BH” tube is used as a
rectifier. Its operation is quiet and
very satisfactory; the unit is com-
pact and very neatly built.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1964.

BATTERY

The “Telecell” battery show.
submitted by the Waterbury Bat-
tery Corp., Waterbury, Conn., is a
wet primary battery of the copper-
oxide, zinc and caustic soda type.
The voltage of the battery during
the discharge is between 0.7 and
0.5 volts. The capacity of the bat-
tery is 75 ampere hours., With a
continuous discharge of one ampere
the battery will deliver 50 ampere
hours. The “Telecell’” can be used
very conveniently in  connection
with radio receivers using low-volt-
age tubes.

AWARDED THE RADIOC
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1966.

SOCKET POWER UNIT

The “Webster Little Glant’”™ “B-
C” power unit shown, submitted by
the Webster Co.. 1005 Trihune

Building, New York, N. Y., oper-
ates on 110-volt 30-60 cycle A.C.

and supplies three plate

(detector, amplifier and pow
and two biasing (“C”)
The variable resistances
variation of each oft
A full-wave Raytheo
used as rectifier

supplies current

voltazg,
er-
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is very cuiet in operation. No hum
was heard during the test.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1970.

CRYSTAL RECEIVER
The “Multiphone™ radio receiver
shown, submitted by the Multphone
Company, 1540 San Tablo Ave.,
Oakland, Calif., uses a D-coil vario-
meter as an antenna tuner and has
its terminals so arranged that sev-

eral head phones can be connected
simultancously. 1t covers a great
part of the broadcast range and
gives very good reception on locals.
Two types are available: one hlack
and one transparent in finish.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1971,

SOCKET-POWER UNIT
The “Erla” B power unit. (13-
205 shown). submitted by the Erla
Iilectrical  Research  Laboratories,
2500 Cottage Grove Ave., Chicago,
L., operates from any lamp socket
o 105-125 volt 60-cvcle A.C.. and

uses a full-wave Raytheon “BH”
tube as rectifier. The voltage on the
detector can he regulated from zero
to S0 and that on the amplifving
tubes to 125 wvolts. The apparatus
is very compact and nueatly built,
It operates silently without causing
any hum,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1972.

AUTOMATIC SWITCHES

The “Full Automatic” switch
(Model 602 shown)., submitted by
the Liberty Bell Manufacturing Co.
Tnc.. Minerva, Olio, operates from
the recetver. One of the leads of
the line is permanently connected
to the trickle charger and- “B" sup-
ply. while the other lead iz con-
nected  either to the B power

unit or to the trickle charger. as
the set is “on” or “off.” This in-
strument is equipped with a fuse.
and operates satisfactorily with any
receiver having three or more tubes
of the 201A type.
AWARDIED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1973.

Model 301-S is similar in appear-
ance and construction to the Model
602 described above, except that it
is somewhat smaller in size and has
no fuse.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1974,

RESISTOR STRIP

The “Vitrohm" resistor strip (No.
507-9 shown), submitted by the
Ward Leonard Manfacturing Com-
pany, 54 Willow Street, Springfield.
Mass., is designed to be used in
“B” power units having an output
up to 250 volts. This strip has a
total resistance of 12,000 ohms, and

Lol L b 1
7,
llmmn'—:,“;.;‘lf

is tapped in such a way that six of
the plate voltages most commonly
required can be ohtained. The unit
s rated to dissipate 100 watts con-
tinuously without damage to the re-
sistance wire. The strip is supplied
with mounting brackets.
AWARDED THE RADIO
NLEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1977,

RHEOSTAT
The “Peerless  Junior”™ rheostat
shown, submitted by the Bediord
Lilectrical and Radio Co., 22 Camp-
bell Road, Bedford, England, is of
the one-hole-mounting air-cooled

type. It is provided with an “off
position  and  equipped with a
nickeled dial. Three different sizes
(6. 15 and 30 ohms) are available.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1983,

CONDENSER

The fixed condenser shown. sub-
mitted by the Graham-Farish Man-
ufacturing Co.. 17, Mason’s Hill,
Bromley, Kent, England, uses mica
as.its dielectric and has its capacity
unit hermetically covered with seal-
ing wax in a molded bakelite hous-

measured capacity is.
within  reasonable limits, close to
the rated value. The conductor 1s
provided with slotted lugs to allow
casy counection with the grid leaks
and high-resistance units made hy
the same company.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 1984,

CONDENSER
The variable condenser shown,
submitted by the Ormond Engi-
neering Co.. Ltd., 199-205 Penton-
ville Road, King's Cross, ILondon,
N.1. England, is of the Ilow-loss

ing. The

straight-line-frequency  type. This
condenser is provided with a very
fine vernier arrangement and is well
designed electrically and mechanic-

ally.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1985

RESISTOR
The “Rigid Pigtail”” resistor
shown, submitted by Arthur H.

Lynch, Inc.,, TFisk DBuilding, 57th
Street and Broadway, New York
City, N. Y., has its resistance ele-
ment made of a metallized glass
rod and is equipped with two short
ends of bus bar, approximately 134

e ATyt

inches long, soldered to the cups of
the unit. This allows easy solder-
ing and protection from exccssive
heat of the readily fusible alloy
used to conncet the resistance ele-
ment to the cups.

AWARDED TIIE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1986.

CONDENSER
The variable condenser shown,
submitted by Pival, 53 Rue Orfila,
Paris XX, France, is of the low-
loss  straight-line-frequency type.
The plates of the stator and rotor

are silver-plated, and fused quartz
is used as insulator. The Duilt-in
vernier allows very fne adjustment
of the capacity. As a whole this
instrument is very neatly and ef-
ficiently constructed.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1987.

INTERCHANGEABLE COILS
The short-wave coil shown, sub-
mitted by the Aero Products, Inc,,
1772 Wilson Ave.. Chicago, Ill., is
of the interchangeable type and in-

tended for amateur and experi-
mental use in short-wave transmit-
ters.  The interchangeability of the
coils allows the amateur to shift
his operating wavelength to a more
desirable one.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1988.

Nos. 4 and 5 shown, submitted
by the same company, are designed
to allow the amateur having a short-

wave receiver of 15-135 meters, us-
ing Acro coils, to extend its receiv-
ing range up to 550 meters.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1989,

£,

1469

The short-wave tuner coil shown.
submitted by the above concern. is
of the interchangeable type and in-
tended for use in amateur aud ex-
perimental short-wave receiving
work.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1990,

SOCKET-POWER UNIT

The “Warren” “B” power unit
shown, submitted by the Warren
Electric Co., Pcoria, Iil.,, operates
on 110-120-volt 50-60-cycle A.C.; it

employs a chemical rectifier. TFour
different  voltages, three of which
are variable. can Le obrained. The
power supply is sufficient for most
radio recetvers, and the operation of
the apparatus has been found to be
satisfactory.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 1991,

RHEOSTAT

The “Peerless Dual” rheostat
shown, submitted by the Bediord
Electrical and Radio Co.. 22 Camp-
bell Road, Bedford. England. is of
the omne-hole-mounting type. The
resistance unit has two windings in

series, one of 6 ohms, and a con-
tinuation on the same strip up to 30
ohms, and is completely exposed to
insure perfect cooling. The contact
arm is smooth in operation and
provides a perfect contact.

AWARDED THE RADIO
NEWS LABORATORIES CER-

TIFICATE OF MERIT NO. 1992,

SOCKET-POWER UNIT
The *“A-B-C” Radio Power Unit
shown, submirted by the Acme
Electric and Manufacturing Co.,

1444  TTamilton Ave.. Cleveland,
Ohio, is designed to operate on
110-volt, 50-60-cycle A.C. It emn-

bodies in one contdiner a G-volt
storage ““A” battery, a charger. a
“B” power supply and an automatic
control relay. A 2-ampere half-wave
rectifier bulh, of the Tungar type.
is used in the charger, which has
two charging rates; 1% amperes
and 34 ampere. The “B” power
uses a tube of UX-213 type and is
capable of delivering 30 milliamperes
at 135 volts, The automatic relay
disconnects the line from the charg-
er and connects it to the “B’ power
when the set is on, The operation of
the unit has been found very satis-
factory.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO, 1993.


www.americanradiohistory.com

Radio News for June, 1927

HIS Department is conducted for the benefit of our Radio Experimenters.

Conducted by Joseph Goldstein

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent.
2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
3. Sketches, diagrams, etc.,, must be on separate sheets.
4. Our Editors will be glad to answer any letter, at the rate of 25c, for each question.
lations, patent research, etc., a special charge will be made.

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.
If, however. questions entail considerable research work. intricate calcu-
Before we answer such questions, correspondents will be informed as to the price charge.

INCREASING RANGE OF THREE-CIRCUIT
TUNER

(Q. 2216) Hackensack, N. T,
asks:

Q. 1. I have a 3-circuit veceiver of the Am-
bassador type employing a detector and two stages
of A.F. amplification. I have read that the Radio
Commission considers the possibility of reducing

Mr. S. Snyder,

7 4
the broadcast wave hand to include the wavelengths i;i};pl}tv&milmff:;‘][lt:;atglx}z)llti}teiti?:t :de'l ;]r?ccé“r‘xioii
. 2 P 7 . i s s
from 200 down to 130. Would vou please inform “hams” usually are possessed of vacant pockets,

me of the changes uecessary to enable me to receive
these wavelengths?

A. 1. From the accompanying diagram. it will
he seen that only a few minor changes would he

cuit, but am puzzled as to what I shall use for
pIate. §upp1y. Can you give me any suggestions for
clgntcalgnng a high-voltage supply of about 1,000 volts

several means of obtaining
the high-voltage D.C. necessary for the plates of
transmitting tubes. The motor generator is ahout
the most convenient way of obtaining this D.C.

A. 1. There are

we will have to look to some other source of plate
supply.

The next best method is that of using a step-up
transformer with some type of rectifier. here are

{1“535‘“"‘ t? ‘dt}lpt a receiver of this type to the four means of rectification usually employed for
ower wavelengths. N obtaining D.C. from an A.C. source; namely,
A S.P.D.T. switch, S. is connected as indicated. vacuum tubes, a synchronous motor driving a re-

A tap taken on the secondary of the 3c11cu1t

volving disc. the mercury are, and the electrolytic

tuner, at a point 13 turns from the grid end. is rectifier. Of these the last is the simplest and
connected to one tap of the switch. The end of the cheapest, although it requires regular maintenance
:econd’u) which usually goes to the grid condenser in order to keep it operating properly. However,

is connected to the other tap of the switch. The
lead from the grid condenser and tuning condemers
is brought to the movable arm of the switch. It is
now a very simple matter to tune to either the
high wavelengths or the lower ones by simply
using the correct switch tap. It may he necessary
to reduce the detector voltage when tuning to the
shorter wavelengths, since the tickler coil may be
too large and excessive oscillation may occur.

For those desirous of constructing this receiver

if constructed with care, this type of rectifier, with
a good filter system. will give a pure D.C. :upply
that compares favorably with that obtained from a
motor generator,

Of the different metals used as elements in the
chemical cell. aluminum and lead have proven
cheapest and best. It is absolutely necessary that
the aluminum be of the highest grade obtainable,
because any impurities will hinder the rectifying
process and tend to cause rapid disintegration of
this The lead need not he of h1gh

>

"G AT
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high voltage rectifier.

Q2217

Two very effective methods of connecting a

The number of jars is
computed as explained in the text.

the following is the list of parts: ltdeCfl‘OdC N PR ) A

1 three-circuit tuner. T; g:talslfgctoil;rv CREEIED (3 Sl is element being number required, since we are going to employ full-
1 variable condenser .0005-mf., C1; wave rectification.

i tondepcn DO 2 o e syerage amateur transmitter v 3,50 "SI wp wansformer is supplied with a
1 grid leak. 2-megohm, R1; 1x4x % inches, with 3 inches immersed in the solu- T the  cells are connected as shown m
1 fixed condenser, .002.mf., C3; Sl e ’remammcr e T nght el Elg. tQtA 12%1/ Ad Of cour~? it is undebrsto%d th’lé
1 switch. S; to serve as a connectin he tota esired output voltage must be ohtaine

g lug. (The size of these ol .

1 rheostat, 20 ohm, R2; . on either side o_f the center tap. In th_e case of a
1 rheostat, 15 ohni, R3’; ﬂe'}]ffstbsee(}f%%iisd LH]’EOL? at};zuz‘{l;rfgcthtgf bf]ug:;fsgl transformer having no center tap, the bridge method
2 audio frequency transformers, ratio 3:1, T1, T2;  will eficiently handle a current of 80 milliamperes. Sho‘}‘l'ﬂdm Fig. Q. 2217B is ?Irlll>10ﬂ%€(1 Both of these
1 single circuit jack. J. It will be seen, therefore, that the dimensions given methods operate with equally efficient results.

Structural material. sockets. etc.

It is extremely unlikely that the broadcast wave-
length band will be extended bevond its present
limits (200-550 meters), the Radio Commission hav-
ing decided that !‘Ill“lOnS of dollars worth of re-
ceivers would be made obsolete by the change. A
comparatively simple set of the 3-circuit type can
be adapted to lower waves without much trouble,
but other receivers are not so flexible.

A HIGH-VOLTAGE RECTIFIER
(Q. 2217) Mr. C. L. Maynard, Chicage, Iil.,
asks:
1. Having just obtained my amateur trans-

above are such that the elements will safely pass
240 milliamperes. The plate current of a S50-watt
tube seldom exceeds 150 milliamperes, so that there
is a safety margin of 60 per cent.)

Half-pint glass Mason jars make excellent con-
tainers for the solution and the electrodes, or even
ordinary drinking glasses will be satisfactory. There
is no necessity for using larger jars, as some “hams”
do, as the efficiency of each cell depends on the
size of the plates and not on the amount of solution
used. The number of cells used in the rectifier
depends directly on the applied A.C. voltage. Each
cell will safely withstand a potential of 50 wvolts,
so that it is necessary only to divide the total A.C.
voltage obtained from the plate transformer by 50

There are several chemicals that can be used for
the rectifying solution.
known to give excellent results,
supplanted

Ordinary bhorax has been
but of late has been

by sodium phosphate and ammonium

phosphate; at any rate use the omne that you can

obtain.
water,
number of jars you are using.

in

Make a saturated solution of the chemical
using encugh to supply the particular
There is no notice-

able improvement to be had by using distilled water.

After the solution has been stirred until no

more

of the chemical will dissolve, it should be allowed
to stand overnight, to allow any excess to sink to

the bottom.
lead to aluminum. etc.

The plates are now bolted together,
and the clear solution is

poured into the jars to thhm a quarter of an inch
of the top.

mlttmg license, T am desirous of qomg on the air.
I have a 50-watt tube hooked up in a Hartley cir-

in order to arrive at the number of jars required.

This number, however, is only one-half of the total fihegnextysten is known as Sy s il

watt lamp is placed in series with the primary of
the transformer and the current turned on. The
bulb will light up. because the current is being
partly shorted through the unformed cells. After
running for about half an hour, it will be noticed

, showing that the

that the bulb has ceased to glow
T R plates are beginning to form. At this point a
| T 7 lower resistance, such as an ordinary electric iron,
- I should he substituted for the buib. and the current
p G p allowed to run for another period of time until the
S Cz input has dropped to practically zero. The iron
should then be removed and the full 110 volts con-
nected directly to the primary. During the process
R2
|
C3

R3 of formation the transformer may heat somewhat,

but after the plates have been thoroughly formed
4\/f\ B

=k

the Joad drawn from the linc should not exceed 25
watts. A good grade of oil should then be added
to the top of each cell,
the water.

Best results will he obtained from the rectifier
after it has been in operation four or five days, and
it should continue to give a continuous supply of
high voltage over an extended period of time.

to prevent evaporation of

R RN

Correspondents asking questions abo
the construction or operation of home-

Lol

[¢]
+90-i35V.

+R- —(4 + sets will prevent delay by enc
Q 2.2.16 A B A-C 45V. +90V. -9V. schematic diagram, -with value -
. ponents used; as such circ

By means of an S.P.D.T. switch it may be changed over always standard.

This will be interesting to many experimenters.

LTIt

A dual-range three-circuit receiver.
instantly to the 150-200 meter band.



www.americanradiohistory.com

Radio News for June, 1927
FUTURE PERFECTION OF RADIO RECEPTION DEMANDS
RADIO TUBES DESIGNED FOR EACH RADIO FUNCTION.

2 S
RNy
e

1471

!

FEIEEIEIEISISISIEEISISISIRSE
il

Il

Fury
—

1

MR HE
i Ak
Bl¥ bl

ZISISISISISIENE]

e 3
T Like the Benvenuto Cellinicup

rom the Alrman colleciion of
Ml g he Al it 2
e the Metropolitan Muscum in
}_1_[_1_ New York, the De Forest Audi-
= ons are fine examples of crafts-
tj_ti manship and painstaking skiil.

E TFOREST engineers

have recognized certain
characteristics in the function-
ing of tubes in all radio units.
Our laboratories have labored
long to advance these characteristies that so im-
prove radio reception, and now, these highly
desirable elements have been developed in De
TForest Audions for specific operations in the
various radio reception departments.

Ians who are keen to bring their radios up to
the highest degree of efficiency will eagerly
adopt these Specialist Audions, the idea of
which has long been appreciated in England.

These new De I'orest Specialist Audions are
now available for detector work, radio frequen-
cy amplification and use in all audio stages in
types taking up to 500 volts on the plate.

To demonstrate the advantages of this idea
d the improvement possible in your radio’s
Mlormance, tune in a weak and distant station

"o

or turn down the volume of a local until you
can just barely hear it in the loud speaker.
Substitute De Forest DI.-4 Specialist radio
frequency Audions in place of the RF. amplifi-
ers you have been using. Note the remarkable
increase in volume—how much louder the dis-
tant station and how the music of a local is
raised to room filling proportion.

Radio amateurs will appreciate the charac-
teristics of these efficient tubes. We must re-
member that regardless of RI" circuits, tubes
for best results must be uniform. The rigid
limits, both electrical and mechanieal, to which
De TForest Audions are held assure a high
standard of uniformity. With a very constant
grid-plate capacity and high mutual conduct-
ance the volume these Audions obtain frem dis-
tant reception is both amazing and satistving.

These D1.-4’s are recommended for trial be-
fore you change all the tubes in your set.

De Forest Audions have been standard
smce 1906. The same genius who has
made the broadcasting of voice and
music possible is still hard at work for
greater perfection and greater achieve-
ment m radio reception.

Of course, De Forest has designed a
general purpose Audion. It is a good
one and where price is a consideration
the D-O1A Audion is an unequalled value at
$1.65. This tube is built to the same high stand-
ards of quality that mark all De IForest
Audions.

De Forest dealers are pretty much every-
where. Look for displays of the brilliant black
and orange Audion contamers in shop win-
dows. (Metal boxes in which De Forest Spe-
cialist Audions are packed insure their safety
and dependability.)

If dealer i1s not available write for booklet
which describes characteristics of each Audion
and for chart indicating proper replacements
for all standard makes of radio.

WRITE DEPT. 12 FOR DESCRIPTIVE LITERATURE

DE FOREST RADIO COMPANY

Powel Crosley, Jr. u

Jersey City, N. J.

President
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&) QUALITY

¢“B'" Eliminator

Outstanding quality confirmed by last-
ing good performance on over 50,000
sets. The following interesting en-
dorsement—though but one out of
thousands—verifies our claim of
“singular value” in the good Ferbend
“B" Eliminator.

THE UNIVERSITY CLUB
Pittsburgh, Pa.

T received vour Iligh Voltage Eliminator and am
so well satistied that I want to tell You about it.

1 have the latest model single Dial Atwater
Kent and I now know what “*Atwater Kent” means
since operating it with your *“B’’ Eliminator and
a2 Radiotron Power Tube. Reception is_powerful
and so perfect that no one is able to distinguish
the Radio Reproduction from the original broadcast
frem the Studio.

f all Radio lovers knew how wonderfully and
ermomically the Ferbend Eliminator works, Yyou
waild not build enough to supply evervone. Our
Tiadio is used from 40 to 50 hours a week, but
our electric bills have not increased at all.

Yours very truly,
J. Scheuer.

Original cost less than half of any equipment
of similar quali-

ty | lowest main- $ 50
tenance cost. )

Model IIJ, for

all sets using 90

Volts. . oowneees i
Model 1V, for extremely large setsand sets using
i)o(x)ve?- tubes; delivers up to 180 Volts, 50-60
Cycle, A. C.—817.50.

MONEY BACK GUARANTEE

not only in opera-
Eq“al to ANY tion, but in work-
manship, quality, durability and appearance.
Sooner or later you will change to “B” Socket
Power. Why pay more?
Approved and passed by the
rigid laboratory tests of Radio
News and Popular Radio.

See your Dealer—or Send Direct
Shipment made direct on receipt of
price, or C. O. D. if preferred. Use for
10 days to convince yourself—if un-
satisfactory write us within that time
and purchase price will be refunded.
Send Coupon TODAY.

FERBEND ELECTRIC COMPANY
425 W. Superior Street  Chicago, lllinois

A=y
T

FERBEND —°
‘B’ ELIMINATOR
r* FERBEND ELECTRIC CO. €

425 W. Superior St., Chicago, IlL

( ) Send $12.50 model.

() Send $17.50 model.

() Send at once. Payment enclosed.

{ ) SendC.0.D. ( ) Send Literature.
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The DelLuxe System of Radio Broadcast Recepftion
(Continued from page 14358)

AL

Sourmnmtmaud

should next be tuned in, and the three knobs
readjusted for best results.

During this process the adjustment on the
Phasatrol should bhe set halfway between
the two extreme positions.

With the am-

The De Luxe system mounted in a handsome console, the amplifier unit
and power supply beneath. The adjustable panel is adapted to the short
The remote speaker is not shown.

chassis.

pliﬁer adjusted, the Phasatrol should be re-
adjusted, by means of a long stick sharpened
at one end to resemble the point of a screw-
driver.

The proper adjustment of the Phasatrol

- is such that both dials
may be tuned to reson-
ance without the set’s
oscillating. During
this process the tickler
coil should be turned
at right angles to the
large coil 1.1, to which
it is attached.

A variation of the
detector - voltage con-
trol on the amplifier
will enable an adjust-
ment to be secured
such that the detector
tube will go into oscil-
lation smoothly as the
tickler coil is rotated.

The antenna series
condenser should be
so adjusted that the
two tuning dials read
very nearly alike when
tuned to any one
station.

The call letters may
be recorded directly on
the dials, to facilitate
the reception of the
same stations at a
later date.

S .

-Uncle Sam’s Smallest

Broadcast Station
(Continued from page 1427)

T

Bureau of Standards or elsewhere are sent
and received exclusively by radio. Many
of the experiments necessarily must be con-
ducted at night; but storage batteries fur-
nish the energy for the needed artificial
lighting, thus again avoiding the installation
of an electric-power system, with its possible
interference with radio reception.

This field laboratory is situated one and
one-half miles from Chevy Chase Lake, and
five miles from the Burcau of Standards.
The use of the land was tendered by Colonel
M. K. Barroll, a retired officer of the Coast
Artillery Corps. Eventually, most of the
problems of the vagaries of electric waves
will be studied at this field station, except
such parts of the Bureau’s work as must be
done by means of mobile radio stations.

LARGEST PER CAPITA

“Austria, having issued 250,000 licenses,
is, considering the size of its population, the
second country in broadcasting in Europe.”
Monaco is organizing a Day of National
Teeth-gnashing about this, thirteen of its
citizens having allowed their licenses to
lapse.—Popular Wireless, London.

TUNING IN OLD SOL

Owmer:  “I understand now, that ‘static’
is nothing more or less than the sun trying
to communicate with us.”

Visitor: “So that is why your set has
dials?”

—Anna 3. Anderson.

A PAWKY MAGISTRATE
\VHEN he imposed fines of £2 ($10)

each on two Aberdeenshire radio “pir-
ates” (owners of sets for which the license
is unpaid) the sheriff was told by the prose-
cutor that fines of £10 had been imposed in
recent English cases. The sheriff replied
that heavier fines might be required to
bring Englishmen to their senses. but he
hoped the Scotsman, with his appreciation
of the value of money, would come to his
senses through the imposition of a much
smaller fine—Amateur 11ireless, London.

THE BLOOPER

When Jenkins hunts for KGO,

For miles around the listeners know

Who twists and twirls his radio—
“That’s Jenkins.”

With whoops and howls the heavens abound,
The local stations fade from sound,
And fiercest static goes to ground

For Jenkins.

But Jenkins with his one-tube set
Has never logged that station yet,
No KGO can Jenkins get—

Not Jenkins.

Yet always have I yearned to know
If, in their Oakland studio,
QOur Yankee friends of KGO—
Get Jenkins?
—Wireless Weekly, Sydney, Australia.

NOT FOND OF IT

Characterizing jazz as an industry r:
than an art, Ernest Newman, the
music critic, puts dewn jazz com
“musical illiterates.”
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My i ds, all night' Yot - -

my “B”’ Batteries are just about gone”’
How often have you had to embarass yourself by explaining that
run-down “B” Batteries and not your radio set were the cause
of all those reception “noises” —or worse, no reception at all?
Put an end to such “embarrassing moments.” Do away
with the annoyance and expense of con-
stantly replacing wasteful “B” Batteries. Go
to your nearest dealer and ask for a Majestic
“B” Current Supply Unit to try onyour set.
Then, your “B” power troubles are over.
You will have permanent, “full strength”
“B” current direct from your light socket :
every time you turn on your set. =

1
Ly

Majestic B Gurrent Supply’

The best «“B”-Unit regardless of price
Majestic

1473

Majestic
Standard - B
Capacity Nine
201-A tubes or
equivalent. 45 mil-
liamperes at 135

volts.

$26.50

West of Rocky Mts., $29.00

Majestic Super - B
Capacity 1 to I3 tubes,
including the use of
power tubes. 45 mils. at
150 volts.
$29.00
(as illustrated)

West of Rocky Mts. $31.50
Raytheon Tube $6.00 extra

Master- B
Positive control of
all output voltage
taps. For sets hav-
ing high current
draw or heavy bias-
ing batteries. 60
mils. at 150 volts.

$31.50

West of Rocky Mts. $34.00
Raytheon Tube $6.00 extra

[CAN BE PURCHASED ON DEFERRED PAYMENTS]

Raytheon Tube $6.00 extra

No acids or liquids. No hum. Uses Raytheon tube. No filament to
burn out. G.-G.-H. double sealed moisture proof condensers posi-
tively,orevent breakdown. the cause of 95% of B-eliminator troubles.

GRIGSBY ~ GRUNOW ~ HINDS ~ CO.
4572 ARMITAGE AVE, CHICAGO-ILL.

www americanradiohistorv com
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TETEErE
% PERFECT FILAMENT CONTROL
For noiseless, smooth fila-
ment control and maximum
range, ask your dealer for the
Bradleystat. Thiswell-known
graphite disc
rheostatcanbe
used for ALL
= TUBES, with-
out change of
connections.
* The bakelite
knobisremov-
able,ifdesired.
The one-hole
mounting makes the Brad-
leystat easy to install.

Bradlexdeak

THE PERFECT GRID LEAK

With a range from V4 to 10
megohms, the Bradleyleak
offers a variation of adjust-
ment that adapts it to any
tube or any
circuit. A
small grid-
condenser
can be at-

|
E
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:
:
|
:
i
:
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One-hole

mounting.

Resistance-Coupled
PERFECT AUDIO AMPLIFIER
For perfect tone quality, use
resistance coupling, and for
convenience and reliability,
ask your dealer for a Bradley-

Amplifier. Ready to install
in your radio set.

tler
| & AwlLl 3

she Periect Aadlo istortior
he pun

s witheut

A E e A AR NSNS

Mail this coupon to

ALLEN-BRADLEY CO.
287 Greenfield Ave., Milwaukee, Wis.

Please send me your folders on Allen-

Bradley radio devices, including the Bradley- -
Amplifier.

AQIess. .ot i s e e
&'ﬂﬁmw
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Radio News of the Month

(Continued from page 1428)
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i

DENMARK REACHES OUT

HE government of Denmark has under-

taken a series of programs for the
special benefit of Danes living abroad and
others who may be interested, under the
title of “Hjemlandtransmissioner.” They
will commence about midnight (6 P. M.
EST) two or three times a month. How-
ever, Copenhagen on 337.5 meters (1-kw.)
is the only Danish station which American
broadcast sets could receive. The others
are Odense, 810 meters, and Soroce, 1154.
The latter station is to be replaced by an
8-kw. transmitter, on the same wavelength,
at Soroe, which will have several relays.—
S. A. Blangsted.

WEATHER MAPS FOR AIRSHIP

A RADIO map receiver of the Jenkins
type, similar to that pictured in Jan-
uary RADIO NEWS for ship purposes,
has been placed on the dirigible Los
Angeles. It should be sufficient to give
ample warning of the approach of such
a storm as came upon her ill-fated sister,
the Shenandoah.

RADIO FIRES FOG SIGNALS
€¢ UNS” which are loaded with acety-

lene gas, similar, except in size, to a
well-known toy, are now used as fog signals
on the Firth of Clyde in Scotland; they are
discharged by radio. Whenever fog is ob-
served, the transmitter at Rosneath Beacon,
a mile and a quarter away, is set in opera-
tion. A pendulum dipping into a mercury
cup at each oscillation makes and breaks a
circuit; this creates signals which are re-
ceived by a two-tube set at the gun-house.
Each signal affects a relay, and after a
predetermined number of swings of the pen-
dulum, the gas gun is discharged by an
electric spark, and automatically reloads
itself with an explosive mixture of gas and
air. A shot can be fired every ten seconds.
Relays are provided also for opening and
closing the gas valves of the guns, which
need attendance only once in three months,
to replace tubes and supply new batteries
and carbide.

MEDICAL RADIO CODE

SO common has become the practice at
sea of asking by radio for medical in-
structions, that a codebook is to be com.
piled for this purpose. It should be use-
ful, also, in many inland communities
whose medical facilities are limited.

SOUTH AFRICAN RADIO

HE Johannesburg station, JB, which has

been in touch with America through its
rebroadcasts, closed Feb. 1; a financial fail-
ure because of the number of “pirates,” as
the radio listeners who dodge paymeat of
their license fees are called in the Trans-
vaal. In the interests of radio, however, the
amateurs of the Transvaal Radio Society,
however, will endeavor to maintain it tem-
porarily, in the hope that the work will be
taken up again.

A RADIO TRAFFIC COP

ASYSTEM of radio traffic control is sug-

gested by H. D. Hubbard, of the bureau
of standards, Washington, to replace the
lighting systems now in use. Under this
plan, each car would have a buzzer in con-
nection with a circuit tuned to a fixed fre-
quency. The traffic officer would use a
short-wave transmitter which would send
out “Stop” and “Go” signals at the street
intersection. “Officer, my circuit must have
got detuned—" “Tell it"to the judge!”

www americanradiohistorv com
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0 Volt Power
nit ?:,$_1_2'75

Hums, line noises, ete., positively impossible with
this new advanced unit. Plug in and forget Non-
acid and noiseless. All detector and intermediate
voltages plainly marked. Simpler to hook up than
dry cells. Operates any type set 1 to 12 tubes.

Greater volume and clearness guaranteed. If not thoroughly
satisfied return after using 30 days for complete refund.
Guaranteed further 2 years. For 110-120 volts A.C. 25 ta
60_ cycle current. 90 volts, $12.75; 112, 5.23 :
$17.50; 137%, $19.50; 180, $24.00; 202%, $26.00.
Also built for D.C. current 110 and 32 volts at only $3.00
additional, any size above. JAmple stocks—same day ship-

ments. Simply say—ship C.0.D. or write for my interest-
ing literature, testimonials, ete.

B. HAWLEY SMITH
334 Washington Ave., Danbury, Com}:, U.S.A

NO set is better than its
- tubes, no tubes than
their filament control. Amperite alone
controls filament current automatical-
ly, perfectly. Order by name. Accept nothing
else. Simplifies wiring. Eliminates hand rheostats.
FREE—Send for Radiall Book. Explains
Amperite operation. Gives season’s popular Hook-
Ups and Construction Data. Address Dept. RN,

Radiall Co., 50 Franklin St., New York

Price $1.10
mounted (U.S.A.)

Sold Everywhere

RITE

REQ@. U.S. RPAT. OFF,

Fhe "SELF-ADIUSTING" Rhcostat

o Sterl n@f%

32page RADIO BOO

Your most valuable ally in selecting
your necessary accessorvies and home
servicing  equipment. Tells what
testing ineters are needed for every
purpose, explains the correct use of
-“B’”’ Eliminators, shows seven types
of battery chargers, gives the “‘how
d and why’’ of checking set operation
and of renewing the life of tubes at
home. Write today fer hooklet “M”
—no obligation.

The Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, O.

Make any Good Receiver
BETTER

C. E. MFG. CO..
ne.
PRO\QDIENCE

AX

B VLUK

HOME FURNISHINGS FR‘EE
ON CREDIT .. Catalog. -:

QOver 1400 bargains in_living room, dining room and bed-
room furniture, rugs, dishes, ete.- A year to pay. 30 days

trial. Write today for free catalog.
STRAUS & SCHRAM Dept. A392,

Chicage, Illinois
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Bottom View of
Pedestal

Best sensitivity is obtained from a detector tube when
a variable grid leak is used, because the leak may be
adjusted to give the correct biasing effect and afford ad-
justment of leakage from grid.

If the leak is to be used in a regenerative receiver it may
be mounted on the baseboard, adjusted once, for greatest
2% Milled Nut volume on a distant station, and left thus. In non-regen-
erative receivers, for utmost distance reception, mount the
leak on the front panel, so it may be conveniently adjust-
ed from time to time.

The new DE LUXE MODEL BRETWOOD VARIABLFE
GRID LEAK may be mounted on baseboard, by passing
Coil Lug two screws through the pedestal. Proper screws are sup-
Corid plied with each leak. The Bretwood may be panel-
Condonser mounted by drilling a 1/4-inch hole, removing the knob
and milled nut, passing the shaft through the back to the
front panel, tightening the milled nut against the panel
and then the knob against the hex. lock nut.

8 Coil Lug

Note: Proper connections are: Coil lugs joined
by soldered wire and connected to outside end
¢ Grid Lug of secondary, grid lug to grid post of detector
tube.

TO DEALERS: If your wholesaler cannot fill your orders we will supply

you direct.
The De Luxe Model Brelaood Fariable Grid Leak isc specified by
« Pedestal Herman Bernard for Radio World’s four-tube Universal receiver.

Inquiries Solicited from the Trade

.-------—------n------la------------m----------n--------'EH--H---—
! North American Bretwood Co., 141 West 45th St., N. Y. City.

H Gentlemen: Enclosed find $1.75. Send me at once one De Luxe Model
! Bretwood Variable Grid Leak on 5-day money-back guarantee. (Or $2.25
g for leak with grid condenser attached.) E

'

: Namiell AnW-as L e LR hool o 4 B E I rErseElmr I 600 & 1§ & G Meew i s e Lo . .
'

I Address ......5e00pig 055 BT T SEESREEE TaT P TF BE N 0T E ¢ B ETET «aA @ @ Gl e e W els o e o o §) I BA A
1

: 0L T Y S T T T S L State. . ....c.viiii R
1
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Power Tubes

MUST

Have Power

There’s trouble ahead for the
dealer who equips a set with a
171 Power Tube and then fails
to malke sure that the “B” supply
actually does deliver the re-
quired 180 wvolts. Ordinary .
“Eliminators” will not hold up
to 180 volts on high current
consuming sets. A special “B”
supply is vital. The Kellogg
“B” Power Unit is made to fill

this \vané\]l][([))@@

"

7~

Power

Unit

180 VOLTS

Guaranteed

With 40 Milli-ampere Draw
(and 110 volt A.C. supply)

Here’s the “B” supply that will
make your high current con-
suming set perform 100%.
How it will cut down your
service expense! How it will
solve those mysterious com-
plaints that arise when you
trust to rated voltages and fail
to check up the “B” supply
with a high resistance volt
meter, when In actual use on
the set.

Dealers! Jobbers!
Investigate!

This matter of equipping your
sets with adequate “B” voltage
is vital to your business. Look
into it at once. . Mail the cou-
pon for full details.

KELLOGG
Switchboard & Supply

Company
, CHICAGO, ILLINOIS -

o
B Kellogg Switchhoard & Supply Co. -
: Deot. A-100, Chicago, Illinois. 5
i Please send me full details concerning your "B”” 1
" Power Unit, designed especially for supplying M
B adequate voltage for high current consuming sets
1 equipped with 171 Power Tubes. E
1
1 ]
g Name ..c.eeiienienen eleees eeterereses eenaans ]
! ]
B AdAress se.eeseves Ceeriesiaeeesiarraains [ L

RADIO PRACTICAL JOKES

YEAR or more ago, Britons were

alarmed by the broadcasting of the
sounds of a “revolution”; and those who
missed the announcement felt that the levity
was improper. Less serious was the an-
nouncement, a few days ago, that Germany
and New York had been connected by the
transatlantic radiophone; later traced to a
hoax played by a London operator on one
in Frankfort-am-Main, which led to a press
dispatch followed by an official investigation
on the part of the British postal authorities.

REWARDS OF MERIT

P RISONERS in Austria are to be al-
lowed radio sets, it is announced,
with the distinction that those whose
conduct merits it will be allowed the ad-
ditional liberty of tube sets instead of
crystal receivers.

WHEN EXPERTS FAILED
T the farewell dinner of the B.B.C. re-
cently, radio duffers listened with un-
holy glee to a distressing attempt to accom-
pany the meal with music broadcast from the
Albert Hall. \Wagner is not the most suit-
able accompaniment to a banquet at any time,
but the failure of all the talent represented
in the room, from Senatore Marcor himself
to Capt. Eckersley, to make the loud speak-
ers behave themselves was soothing to the
self-esteem of humbler folk who sometimes
struggle ineffectively to secure decent recep-

tion.—News of the World. London.

FROM STAGE TO ORCHESTRA

BERLIN theater orchestra conductor,

Marc Roland, has solved in a novel way
the problem of keeping in contact with
singers on the stage despite the din of the
orchestra about him. He had a microphone
installed on the stage and connected with
earphones which he wears clamped over his
head. This enables him to hear the singers
better and thus follow them with gréater
precision than is ordinarily possible from the
orchestra pit.

BRITISH FANS ENTERTAINED

N spite of much “‘grousing” by our Brit-
I ish cousins over the quality of programs
retailed to them (at $2.45 per annum) by
the British Broadcasting Co., a “small-sized
hoom” in radio apparatus is reported fol-
lowing the innovation early this year of
broadcasting sporting events. By March

-the authorities had worked up to a bridge

game as an attraction for listeners, as well
as boat and horse races.

FAKE RADIO INSPECTORS
CANADIAN set owners were recently the
victims of a larceny, when three men,
representing themselves as officers of the
radio service, seized sets in the possession
of Toronto householders, and made their
escape.

PRISON RADIO CONCERT

CONVICTS of the Pennsylvania Eastern

penitentiary, their identity hidden by
their numbers, broadcast a radio program a
few days ago through two eastern stations.
The outstanding song hit was a Chinese solo
by the only oriental in the prison, which was
amnounced as “I wish I was in Pekin
Peekin’ In, Instead of In Here Peckin’ Out.”
Another interesting number was “Eli, EN,”
in Hebrew.—P. B. DeYonge.

SHORT-WAVE PROGRAMS
IT is reported that the 3-kw. station, POY,
at Konigswusterhausen, Germany, hasbeen
working very successfully with Japan on
short-wave broadcast transmissions on 54
meters. Australians are looking forward

to hearing these; and possibly Americans

provided with short-wave receivers or ap-
pliances ma~ ture in on them.

www americanradiohistorv com
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DENSER
CK3S

s &

.

Radio Panels

Black, Mahogany and Walnut.

Standard thickness 3-16” and %",

High softening point prevents
warping.

Low free sulphur
vents discoloration.

Machine easier and are better elec-
Frically than any other material
in common use.

Your radio dealer has them or will
get them for you—if not, write
to us and we will see that you
are supplied.

content pre-

Also hard rubber for coils,” spaghetti
tubing and miscellaneous rubber items
for Radio Manufacturers.

Radio Sales Division

The B.F.Goodrich Rubber Company
Established 1870 * Akron, Ohio

MRAD
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Raytheon Leads

Raytheon’s
leadership in the
rectifier field is
demonstrated
again by the
announcement of
these sensational
new rectifiers,

Raytheon BA
350 m. a.

(14 size)

Wi

LIGHT SOCKET A-B C
- POWER
with one rectlﬁer

By this amazing rectlhex Raytheon BA 330 m. a., the
final great srep in the development of radio power is ac-
complished. Compact, built-in A-B-C power, without ac
cessories, becomes a fact.

Soon a specially selected group of leading radio manu-
facturers will announce their newest receivers, using Ray-
theon BA-350 m. a. Standard 201A tubes are used, and
chargers, and outside power

all batteries, accessories,

equipment are eliminated.

Raytheon BA-350 m. a,
of the Raytheon Research Laboratories, has at last given
the radio world a practical, proven solution to the prob-
lem of simple light socket receiver operation.

the crowning accomplishment

O n 1y manufacturers
whose units have been
tested and approved by
Raytheon may use this
seal on their products.

S
.

: worthy to take
il  their places

»  beside Raytheon
Type B and BH

avth@am

The Heart of Rellable Radio Power

Raytheon A
2Y, Amps.

(aetual size)

A REVOLUTIONARY
SCIENTIFIC ACHIEVEMENT
in high current, low voltage

rectification

Raytheon A-214 amps. is 1evo]ut10n'1ry in principle, in
construction, in performance. It is an unbreakable metal
cartridge, compact and simple, without liquids or fila-
ments.

Above all, it is The Efficient Rectifier. Its operating
cost over the period of a year, compared with that of
other types of rectifiers designed for similar uses, will
show a cash saving of many dollars. :

Raytheon A-274 amps. was invented by Monsieur André
of La Radiotechnique in Paris, and developed by the
Raytheon Research Laboratories with bis co-operation.

Battery chargers and- “A” power units using this
remarkable rectifier will bear the same seal of approval
that distinguishes all Raytheon-equipped power devices.

RAYTHEON MANUFACTURING COMPANY

Cambridge, Massachusetts

New Prices

Type B ... .. $4.50
Type BH . = 6.00
Type BA .. 7.50
Type A.. ... . 450

www americanradiohistorv com
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For the

Raytheon BA 350 MA Tube

s
UALITY

to eliminate all batteries

UCCESSFUL elimination of all bat-
teries by the use of the new Raytheon
BA 350 MA Tube is now a fact. Dongan
Transformer No. 3591 and Double Choke
No. 3584, used with Raytheon’s new tube.
offer the highest efficiency in performance.
For manufactyrers, these parts are now
available unmounted. QOur engineers are at
your service.
Fans—Send money order for immediate
delivery. Enclosed in handsome, durable
metal case.

Dongan Electric Mfg. Co.
2_987-3003 Franklin St.,, Detroit.

iL/— g
RODUCTS

Ne. 3581 Trans-
former, 815 List.

.

CARTER

New Resistors

Code No., F-15—(15 ohm) .... .90
Code No. P-10,000, 25 (10,000
ohm) 1.75

RayTHEON A.B.C.

Because:

Chosen as usual for

Power Supplier

they are permanent
they stand up

the greatest universal range variable resistor
and Heavy Duty model play a stellar role in
the marvelous RAYTHEON A, B, C UNIT,

CLAROSTAT'S ability to cover the entire
resistance range
5,000,000 ohms) and its current-carrying ca-
pacity of 20 watts and the unique electrical
principle that enables it to dissipate heat gen-
erated by resistance 1o current flow, make it
invaluable for all socket power construction.

American Mechanical Labs.
285 N. 6th St.,

CLA ITOST_AT”'
(from practically zero to

Caution! CLAROSTAT is being imi-
tated! Insist on seeing the mname
which is stamped on every genuine
unit.

“The GATEWAY TO BETTER RADIO,”
32 pages covering everything in radio; sent

upon receipt of 25¢c. Send stamps or coin
to Dept. RN,

Brooklyn, N. Y.

they are fairly priced

See them at your dealer’s.
In Canada: Carter Radie Co., Ltd.

CARTER RADIO CO.
V Chicago

For Raytheon A-B-Cr

Genuine FAST Condenser Unit

Fast Condensers
standard
over a million radio sets
and eliminators.
and tested.

Send for special bulletin and

Power Supply

are
equipment in

Tried

prices.

John E. Fast & Co.
3980 Barry Ave,,
Chicago, U. S. A.

WARRANTED FIXEp RESISTORS

| HEAVY-DUTY-TYPE

The new Lynch wire-wound heavy duty
resistors for eliminator and power work
are now ready. These units are ideal for
use in Raytheon and all other power
circuits.

ArtHUR H.
Ly~cH, INC.

F

X 7 7 -
METALLIZED
) VR b, IR ]

EQUALIZORS

For perfect filament control use the Lyvnch
Equalizors.
tube and for
Lynch Egqualizor will take the place of your
filament rheostats.
$1.00.

Lynch Suppressors and Low-loss mountings
mean better radio.

There is a type for every type of
any combination of tubes. A

Complete, with mounting,

At All Good Dealers

250 W. 57th St.
NewYork,N.Y.

o WEmeen .d

RUNAZA

The asc Power Unit
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SAY IT WITH AUTOMOBILES

‘ ‘ JHILE Swiss listeners pay $3.00 apiece
a year. for the privilege of listening,
they evidently feel that they have received
more than their money’s worth. The direc-
tor of the Berne station was invited at
Christmas to pick himself out a motor car,
and did so, without taking it seriously. On
New Year’s day, to his great surprise, it
was delivered to him with the compliments
of the audience of “Radio Bern.” This
station last year transmitted for 2100 hours,
half the time being given to concerts, and
one-ffth to talks—S. A. Blangsted.

A QUESTION SETTLED (?)
€12 RITISH manufacturers have led the
world in the development of the radio
tube (‘wireless valve’)—itself a British in-
vention, and intend to continue to do so.”’—
British Radio Valve Manufacturers’ Associa-
tion, in Wireless World, London.

A HOPELESS ROMANCE

HE first “radio suicide” is reported from

Vienna, where a middle-aged domestic
fell in love with a musician whose broadcasts
she heard over her radio. She bought his
photograph and treasured it; but her impas-
sioned love letters remained unanswered by
even a verification of reception, and finally
the heartsick spinster turned on the gas.

RADIO AND THE WEATHER

HAT, when temperature is low, radio

signals are strong; while when the tem-
perature is high, signals are weak, is fairly
well known to the listener; but the Bureau
of Standards at Washington has been anal-
yzing the problem more deeply.

A study of the variation in strength of
signals from the transatlantic radio stations
at Tuckerton and New Brunswick, N. J.,
conducted by Dr. L. W. Austin and Miss
I. J. Wymore of the Bureau over more than
two years, appears to prove that there is some
kind of inverse relationship between signal
strength and local temperature.

The commonly accepted ideas regarding
the earth’s atmosphere indicate that there
should be no connection betwen the weather
near the ground and conditions at heights of
62 miles or more, where the main variations
in radio signal intensity are supposed to be
produced. However, the Bureau’s investiga-
tions show that the variations in signal
strength are actually produced in the upper
atmosphere and not in the portion of the
wave traveling along the ground, because in
the region involved there is no definite change
in intensity as a result of long continued
rains or droughts or because of the presence
or absence of snow, at least for wavelengths
over 1,000 meters. In addition, it is hardly
conceivable that the rapid intensity changes
observed during cold waves can be due to
the penetration of frost into the ground, be-
cause this is of necessity a gradual process.

A RADIOPTIMIST

Cn RN -
i\ﬁ '”‘"'r‘k-\) i s i
Sy s SO ot ,
N E A - v ad
R OB s DR DN # 2
/(_-D“:- L o o
ot > - -
A . 7
H 03;.—00""9"‘5“"/ /{/ $
3 R T 1T
-l : e
! I
g R e

THE PRODIGY  WHO HAS
MEMORIZED THE WIRELESS CODE
IN FVE MAUTES -TRIES DIS

HAND AT COPYING- A- NAVY -YARD DisPATCH ¢
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RESCUE FOR THE HOME

VWithin a few years, it is now the sober
nelief of scientists and engineers, radio
will broadcast motion pictures into the
home. Then will come television, and
again reference is to the home. A person
may sit in his armchair, possibly by an
ornamental furnace stoked by radioed heat-
waves, lift a telephone receiver and sec the
person speaking. One may see as well as
hear the President of the United States de-
liver his inaugural and sce as well as hear
the crowds around him.

Is odor translatable into waves and sus-
ceptible of being transmitted by radio? In
that case the pcople of the future may not
only hear and see the bells of Moulmein
pagoda, but catch the scents borne by the
wind through the palm trees—without leay-
ing home.

This cvaluation of the new triumphs of
mechanics in terms of the home is probably
an old habit of thought we have not out-
grown, but it suggests possibilities. Science
has badly shaken the home, science may yet
come to its rescue. ‘What the steam engine
took away the radio cycle and radio beam
may in part restore.

Having acquired the habit of going out-
side the home for gainful occupation, the
industrialized world naturally fell into the
habit of going outside the home for its
recreations. Radio is now beginning to re-
verse the process. It brings recreation back
into the family circle. Dance music and
opera have arrived. Baschall and football
and prizefights have partially come back,
via the radio announcer. Broadcast movies
and television will almost complete the
process.

In the rural districts it is said that the
movie has operated to slacken the drift to
the cities. In the cities radio may operate
to slacken the drift to the theatre, the opera
house, the dance hall, the night club. There
will always remain the gap between the
audible, visible crowd on the screen and the
crowd itself in the stadium, between the
theatre audience on the screen and the flesh-
and-blood tingle of a first night in the thea-
tre. But the reproduction within four walls
will be lifelike enough to hold many at
home who now venture out—especially in
bad weather.

Within ten years we arc promised tele-
vision. The engineers had better hurry, if
the rescue of the home is a conscious pur-
pose with them. In ten years there may be
very little home to salvage. Already we are
down to a couple of rooms and a bath.—
New York Thmnes.

A CHOKE COIL

W AEMKIN-

How to operate
your set from the
Lamp Socket . ..

3 good methods—
ACME can help
you in any one

OW dependable lamp socket

operation is here—what you
have long wanted. By making your
radio set up-to-date, you get more
fun out of it. Lamp socket opera-
tion is convenient and dependable
—insures high quality reproduc-
tion.
No matter what set you have, it
can be made to operate from the
lamp socket. Acme has spent years
and made countless experiments on
all the different methods to obtain
best results.

Acme A6, 2Y; Ampere Charger $12.50
Acme A7, 5 Ampere Charger $18.00 |

ACME

~ for amplification

I S A P

R AT

There are three good methods now
available for A and B supply.

Method 1.—An Acme E-+ “B”
supply unit and an Acme Charger,
A6 or A7, with Filters now avail-
able, (for sets using 201A tubes
with parallel filaments).

Method 2.—The Raytheon BA
350 milliampere tubes with Acme
Transformer BA 1 $15.00; Acme
Choke Coils BA 2 $15.00 each
(two needed); and Condensers,
(for sets using 201 A tubes with
series filaments).

Method 3.—An Acme E-4 “B”
Supply and Acme AC 1, ($5.00),
transformer for lighting the fla-
ments of AC vacuum tubes.

Send 10 cents for “Power
Supply for Radio Sets”

This 32-page book gives complete
instructions and diagrams of each
of the three methods of operating
vour set from the lamp socket.
Send us the coupon below and 10
cents, today, and we will forward
a copy of this book to you by return
mail.

If you cannot buy any of the parts
mentioned of your local dealer,
order direct of us, checking proper
place in coupon and enclosing
check or money order. Acme Ap-
paratus Company, Dept. K-24,
Cambridge, Mass.

ACME APPARATUS CO.,

Dept. K-24, Cambridge, Mass.

Gentlemen:—I enclose 10 cents. TPlease send
me a_ copy of your new 32-page book, ““Power
Supply for Radio Sets.”

Naie oo
SR 0G0 Ba0BEa6p000060608038a00060 03009600
Gty e i e e e eiann State....oo.o.. ..
NOTE: Iif ordering parts direct oi us, please

place check mark preceeding name of part want-
ed and enclose check or money order for same.

[] BAl Transformer $15.00; [7] BA2 Choke
Coils $15.00 each; [] E-4 “B” Supply $35.00;
[ A6, 2% Ampere Chargers $12.50; [7] A7. 5
Ampere Charger $18.00; O AC1 $5.00.

A Ry

The “A-B-C”’ Power Unit
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“Radios largest~

it supply house
ESTABLISHED 30 YEARS"

A-B-C

Socket Power Unit |

I’s herel-—the new Full Kit
Raytheon Pack

that $ l 20
eliminates all Batteries. [

EL-FONIC
Capacity Pick-up

| A Miniature Broadcast Station in
your home. Kit of Parts

| cription in $24.5()

| See description
| Radio Magazines.

We have complete
Kits for all Con-
structional Articles
appearing in this
magazine

The De-Luxe
Browning-Drake |

Arthur Lynch has KIT
made the Browning- PRICE

Drake a masterpiece |

—more complete than $35 10
o

ever before.

TRANSOCEANIC

As its name im-

Kit as assem- plies, a super-
bled by the power receiver of
designer. exceptional d e -
$36.95 sign and quality.

" Qur Circular

IS NOW READY
It Will Pay Set gt;li'lders to Send for
M & H SPORTING G0ODS C0. :
| 912 Market Street, Philadelphia, Pa. |

RAYTHEON A-B-C POWER SUPPLY

Trans-Oceanic Telephone Interflex
(Orders shipped same day received)

@Newlﬂmatalugm

Wholesale Headguarters

Shows photographs and hook-ups of all latest Kits,
complete line of cabincts and conscles. accessories
and parts. We are headquarters for all nationally ad-
vertised lines. Dealers and professional set huilders
write on your letterhead today for your copy of this big
FREE CATALOG.

SHURE RADIO CO., 333B-35 W. Madison St., Chieago.
———— = e

3T CONDENSERS and
I |‘ VERITAS RESISTORS
Stand up on their Jcbhs

Trbe Deuvtschmann Co., Cambridge. Mass.

AVIRVAN BN BN AN N BN NN BN BN/

50 Watt Rheostats
and Potentiometers

for new Raytheon
A-B-C Power Supply

D ESIGNED especially for this circuit and
wire wound. These new Centralab
controis have a tremendous overload capac-
ity that insures infallable service. YEasy to
mount, diameter only 2 inches. No burn
outs or warpings, as all material is practic-
ally heat proof.

500 ohm Centralab 50 watt Rheostat for

circuit resistance R-3.........ieivee.. $1.75
150 ohm Centralab 30 watt Potentiometer
for eircuit resistance R-1............. $1.75

At your dealers, or mailed direct
CENTRAL RADIO LABORATORIES ’
19 Keefe Avenue Milwaukee, Wisconsin

VRV BN NSNS N NI N/

B and C Socket Power
Raytheon Equipped

Your Super Het. 11, Victoreen, 9-In-Line,
Madison-Moore, Norden Hauck-10, Infradyne,
ur other super power sets equipped with
Webster socket power give amazing tone, dige
rance and volume; gets stations never logged
hefore, Eauip vyour seb
with Webster unit before
you miss 1mportant pro-
grams from run down bat-
teries.  Write us for free

betklet i

“Improving Your Radio.””
THE WEBSTER cCoO.
ﬂ 866 Blackhawk St., Chicago

O GOOD!

Not just So-So. The RADIO
you build with the genuine

NATIONAL
RADIO PRODUCTS

National Co., (Inc., Cambridge, Mass.

Featured--First
in RADIO NEW S

Just as in the case of the new
A-B-C Power Unit, the newest de-
velopments of Radio invariably
featured—first—in Rapio NEews.

The *“A-B-C”’ Power Unit
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Radio Vision Demon-

stratedin America
(Continued from page 1426)

cycle alternating current circuits feeding the
synchronous motors. Where regular wire
circuits are to be used, there can be a still
further reduction to one full-metallic circuit
of two wires; as it is perfectly feasible now
to transmit the three distinct currents for
the image, for synchronism, and for the
voice, by utilizing three carrier-frequencies.
These must have a value above an audible
frequency, in order not to interfere with
the voice transmission. With voice trans-
mission over special telephone circuits, the
engineers have for several years been able to
transmit six telephone currents over one
circuit simultancously, by using carrier-cur-
rents of different frequencies: in the case
of multiplex telegraphy they are now trans-
mitting ten different signals over a two-wire
circuit simultaneously by the use of suitably
graduated carrier-currents:

Looking at Fig. 4 we see how it is pOS-
sible to simplify the radio transmission of
picture images by this or any other system,
and where three different wavelengths have
to be transmitted simultaneously for the im-
age, synchronism and voice transmission.
As pointed out in an interview of the writer
with one of the scientists of the Bell Tele-
phone Laboratories, who is familiar with
this remarkable achievement by their en-
gineers, it is possible, if occasion required
it, to connect the three standard radio trans-
mitters shown in Fig. 3 to a single antenna
as shown in Fig. 4. This can be accom-
plished by connecting special, high-voltage
filters  comprising  suitable inductances,
condensers and resistances. in series with
the respective radio transmitters and the
common aerial and ground. In the recent
demonstration and tests leading to it, it was
found much cheaper and more convenient to
use three separate transmission antennas and
also three separate and independent receiv-
ing antennas. These special filters required
where three radio transmitters are to be con-
nected to one antenna, are quite expensive.
and ordinarily it does not pay to use them.

There are several ways in which the three
wavelengths being transmitted simnltaneous-
Iy can be picked up and passed into the three
independent circuits, for the image, syn-
chrenism and voice circuits. One of the
simplest ways of picking up and sharpl-
tuning the three desired wavelengths is
shown in diagram at Fig. 4. Here an aperi-
odic primary winding on a special coupler
transfers the aerial energy to three or more
independently tuned secondary windings. All
the operator has to do is to tune the respec-
tive secondary circuits to the desired wave-
lengths. This is the system used for recep-
tion of transatlantic radio telegraph mes-
sages. The more elaborate system of Dr.
A. Hoyt Taylor of the Navy (sce page
1421) can be used; as well as numerous
others which have been patented and de-
scribed in the technical press.

DETAILS OF LARGE-IMAGE SCREEN

These details have probably made fairly
comprehensible how at last it has beconic
possible for a person at one end of a tele-
phone or radio circuit, to actually see the
moving image of the person at the other
end, but the mind fairly staggers at the re-
sults obtained in reproducing a larger tele-
vision image on a screen measuring two by
three feet, such as that demonstrated before
the audience which attended the introduction
of this system of television.

Imagine for a moment what a problem
the engineers had to solve, when it became
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Enlarged
Edition

MAIL ORDER HOUSE

L are the oldest establicshed, exclusive radio mail order

house in the country. Our motto is “Quick Shipment.”
All orders are shipped within 24 hours. Quick, prompt, cour-
1cous service. We carry a larger variety of radio parts and
findings than any other radio house in the country.

“RASCO HAS IT”

17 you are in need of certain small radio parts that other radio and
mail ovder houses do not bother ito carry, get the Razco parts cataleg
and you will find them there, anything from a screw to copper ribhon and
welenphone diaphragms. as well as thousands af other small radio findings.
Just to mention a few:

Lugs, nuts, dials, vernier dials, jacks, plugs, every kind of knob, eords,
panels, serew stiders, washers, selenium, tinfoil, switches, 1s, cap
nuts, Litz wire, cord tips, brass rods, resistances. name plates. spring
pinding posts. switeh parts, metal ribbon, earbon balls, binding posts,
2l types. switeh peints, switeh levers, lock washers, earbon gruains. ground
vlamps, metal peinters, sulaled tubing. lew melting metal, antenna con-

cetors. bus har wire, as well as theusands of other artieles.

We carry the Largest Variety of Smail Radio Parts in the World,
BUT We also carry ALL standard radic merchandise.

ANYTHING IN RADIC

THE NEW RASCO CATALOG No. 17 rufiiii™ulinys  If you will paste this RBTRFE'E'AFTCT'““”_——“?\-T-;I

. ost
ATl Armstrong Cireuits: These fmportant eircuits are ewplained clearly, all values coupon on a p s 38 Park Place, New York o
having been given. Just to name a few of the Vacuum Tube circuits: The V.T. as a card and mail today, You may send me, without charge or obligation, "your NEWl
GCATALOG No. 17, (\Write on margin it you desire.)

deteetor and one-step amplifier; Super Regenerator; one-step radio frequency am- >
plitier and detector: three-stage audin frequeney amplifier: short wave regenerative we will be pleased to
cirenits; 4-stage radio freqnency amnlifier: radio and audio frequency amplifier; in- send you our new
Juetively coupled amplifier; all Reflex Cireuits. This catalog is crammed fu'l of 1

cmall parts and radio findinges. literally thousands of them. In addition there {s Cata og at once.

wuch useful information contained herein.

RADIO SPECIALTY C

4

98 Park Place New York, N. Y._ |
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You Hear’em?

When you
listen to your
set do you
really hear the
sibilant  “SSS”
and “th” sounds,
or does your im-
agination have
to supply them?
Do you actually
feel the low
notes of the
’cello or is your
imagination again supplying the
notes your set looses?

Simply because S-M audio and
output transformers installed in
any set eliminate the necessity for
“imagining” good reproduction—
because they actually give it—you’ll
find them in almost all of the bet-
ter circuits.

That’s why Sargent and Rayment
specified them for the Infradyne—
because they knew of no better
guarantee of perfect tone quality.

You can have it too—just get a
pair of 220 audios and a 221 output
transformer from your dealer on a
satisfaction or money-back guaran-
tee and prove it! :

S-N 220 audio and 221 output
transformers are $8.00 and $7.50
each, respectively.

652
Reservoir B

The S-M 652 B supply kit is the guaran-
teed answer to your B eliminator or B bat-
tery troubles. It won’t run down, its output
voltages are constant to a few per cent,
_ and it won’t “motor-boat” or ‘‘putt.

Its power output is sufficient for the
largest set—up to 45 milllamperes at 90
volts 10 milliamperes at 45 volts and plenty
of current for a 171 power tube on the 180-
volt tap. And, all adjustments are auto-
matic!

You can put it together in a few hours
on the living room table, hook it to your
set and enjoy reception with B troubles at
an end, for the 652 is a veritable reservoir
of ample, constant, reserve power.

All parts ready to assemble less CX-313
and CX-374 tubes, price $34.

SILVER-MARSHALL, Inc.

848 W. Jackson Blvd.
Chicago, U. S. A,

evident that to properly build up the image
of a face for example, on a screen as large
as two by three feet, that not less than
45,000 light images or pulses per second,
must occur! This meant, for one thing,
that the synchronism between the two ro-
tating elements at the transmitter and re-
ceiver must not be out of step by more than
one ninety-thousandth of a second. As one
of the scientists connected with this work
pointed out to the writer, if either one of
the revolving elements slipped out of
synchronism by one-half a cycle, it would
result in a wnegative image being received
instead of a positive. In other words, you
would see a shite man with a black face
and white hair. This problem, therefore,
was one of the hardest ever placed before
electrical engineers.

Other phases of the research problem
were cncountered in the development, by Dr.
F. Gray, of the large neon tube used for
the production of an image large enough to
be viewed by a considerable audience. The
development and use of such a tube, with
its present total of 2,500 external electrodes,
required the construction of a current-dis-
tributor from which 2,500 wires, like a
gigantic optic nerve, extended to the tube.
‘When the front of this tube is observed, its
whole area appears to glow at once; so rap-
idly does the instantaneous spot travel from
one electrode to another that the eye does
not appreciate its successive positions.

Referring to Fig. 5 we see that, instead
of the revolving disk previously used for
reproducing the image, we here use the two
synchronous motors on a common shaft to
rotate a commutator arm, and this arm pass-
es over no less than 2,500 compactly-ar-
ranged metal segments, cemented along the
rear walls of the 50 convolutions of the
neon tube. These are correctly and pro-
gressively energized. Note that the in-
coming image signals, instead of passing
into a single glow-tube, as in the simple ap-
paratus for the small image, are now am-
plified to a sufficiently high potential to
cause' the neon gas in the large grid-tube to
glow at the spot corresponding to any one
of the 2,500 tinfoil electrodes.

The man who built the commutator needed
lots of patience, a good hot soldering iron,
and also plenty of time. He had to connect
the 2,500 insulated wires running from as
many tinfoil segments, cemented on the back
of the neon tube, in exact order to their
respective segments around the stationary
commutator frame. When he had connected
50 wires from the 50 segments along the top
glass arm for example, he then repeated
this with the 50 wires coming from the 50
tinfoil segments along the second leg of the
neon tube, etc. The action taking place in
the magnified image on this large exhibition
screen is made a little clearer perhaps by
looking at the mechanically analogous dia-
gram in Fig. 6.

Referring to Fig. 6 for the moment, let
us note that as one of the fifty pencils of
light at the transmitter sweeps across the
face for example, it, by analogy, causes a
mechanical arm, corresponding to the com-
mutator brush, to sweep across the fifty
metal segments, and has therefore caused
fifty spots of light of varying intensity or
tone to sweep across this top leg of the glass
neon tube. As the commutator has 2,500
segments, it will be seen that, while the
fifty light beams passing through the trans-
mitter disk cause 900 spots of light to
traverse the face or other object each sec-
ond, the number of light pulses, all proper-
ly graduated reproduced on the large glass
tube screen will be 45,000. - In other words.
2500 light pulses appear 18 times every sec-
ond on the 2 x 3-foot exhibition screen; this
is sufficient to give a satlsfactory image,
owing to the retention - of vision by the hu—
man eye, as described in the first part of
this article.-
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Sure Satisfaction -

“AeB’

SOCKET POWER UNIT

One switch controls everything. Connects
with your house current and gives you a
constant, dependable flow of A & B" power.

Gives match-
less service.
Compact.
May be used
with any set.

Comes $ East

ready to Only of the

operates at == Rockies

Ask your dealer or jobber or write us for infermation
on our entire line.

THE ACME ELECTRIC

& MFG. CO..
1412 Hamilton Ave., -

Cleveland, O.

To get the utmost from
those new High-Mu tubes

ESIGNED to official specifica-
tions for use with the new Radi-
otron and Cunningham Resist-

ance-coupled High-Mu tubes, the new
Lynch Metallized Resistance . Coupled
Amplifier Kit will give you perfect tone
with full volume. May be used with any
receiver. At all good dealers, or by
mail, prepaid $9. Write for literature.

ARTHUR H. LYNCH, INC.,
Member RMA
250 West 57th St., New York, N. Y.

| Read this interesting pam.
phlet and learn how vou
can easily build a giant
\ 3 foot Cone Speaker, equal
to factory made, that re-
{ produces all frequencies,
works with any set that
will operate a loud speaker.

| Build Your Own
gl —_ 3-ft. Cone Speaker
PEXNN C. 8. TUnit and PENN Darts recom-
mended by leading radio authorities. From
your dealer; if he cannot supply vyou, order
direet, f.n.b Complete part-
DOUBLE 3-ft. Cone “peal\ex. only $14.15.
Pamphlets sent for (Bc., coin or stamps
PENN RADIO SALES CO
104 Fifth Ave., Suite 2401, New York City.

Radio Transformers
For All Purposes
Thordarson Electric Mfg. Co.

500 W. Huron Street
Chicago, Ill.

AT

IR

(3511)
——

ELKA

specified as “‘ballast’ for the Inter-Balanced Regen=

erative Receiver are made by The Langbein-Kauf-

man Radio Co. (Dept. N), 62 Franklin St., New

\Ivﬁv?sl' Conn.  Write for prices and tables of
ues,

EQUALIZORS
S —

WINDSOR HORN and CONE Loudspeakers
and Loudspeaker Consoles .
WINDSOR FURNITURE COMPANY

1410 Carroll Avenue, Chicago, Illinois
Los Angeles Branch, 917 Maple Ave.
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Some people measure success in
terms of money and others in degree
of knowledge and culture. Chemistry
is the one uncrowded profession today
that offers both. America, always a land
of amazing opportunities, is especially so
now in the field of applied Chemistry, In-
dustries have developed within eight years
more rapidly than the output of trained men
to conduct them. Every big industry needs
chemists and there is a real demand for them
immediately.

Earn a Bigger &
Salary from now on->

Good Chemists Command High Salaries; you can
make yourself independent for life by unearthing
one of Chemistry’s Undiscovered Secrets!

Do you remember how the tales of pirate gold used to fire your imagina-
tion and make you want to sail the uncharted seas in search of treasure and
adventure? And then you would regret that such things were no longer
done. But that is a mistake. They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout your own coun-
try. Quietly, systematically, the chemist works. His work is difficult, but
more adventurous than the blood-curdling deeds of the Spanish Main. In-
stead of meeting an early and violent death on some forgotten shore, he
gathers wealth and honor through his invaluable contributions to human-
ity. Alfred Nobel, the Swedish chemist who invented dynamite, made so
many millions that the income alone from his bequests provides five $40,000
prizes every year for the advancement of science and peace. Herman
Frasch, who showed how to extract sulphur built up a huge fortune, C. M.
Hall, the chemist who discovered how to manufacture aluminum made
millions through this discovery. F. G. Cottrell, who devised a valuable
process for recovering the waste from flue gases, James Gayley, who
showed how to save enormous losses in steel manufacture, L. H. Backe-
land, who invented Bakelite—these are only a few of the men to whom
fortunes have come through their chemical achievements.

NOW IS THE TIME TO STUDY CHEMISTRY

Not only are there boundless opportunities for amassing wealth in Chemistry, but the
profession affords congenial employment at good salaries to hundreds of thousands
who merely follow out its present applications. These applications are innumerable,
touching intimately every business und every product in the world. The work of the
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of
pleasure. The days in a chemical laboratory are filled with thrilling and delightful
experimentation, with the alluring prospect of a discovery that may spell Fortune
always at hand to spur your enthusiasm,

YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires elaborate specialized traiuing. Former-
1y it was necessary to attend a umiversity for several years to acquire that training,
Lut thanks to our highly perfccted and thorough system of instruction, you can now
stay at home. keep your position, and let us educate you in Chemistry during your
spare time. Even with only common schooling you can take our course and equip
vourself for immediate practical work in a chemical laboratory.

EASY MONTHLY PAYMENTS

You don’t have to have even the small price of the course to start. You can pay for
it in small monthly amounts—so small that you won’t feel them. The cost of our
course is very low. and iucludes everything, cven the chemistry outfit—there are no
extras to buy with our course. Our plan of monthly payments places a chemical
education within the reach of everyone.

SPECIAL 30 DAY OFFER

Besides furnishing the student with his Experimental Equipment, we are making an
additional special offer for a short while only. You owe it to yourseli to find out
about it. Write today for full information and free hook *“Opportunities for Chem-
ists.”” Send the coupon right now while it is fresh in your mind. Or just write your
name and address on a postal and mail it to us. But whatever you do, act today
before this offer is withdrawn.,

DON'T WAIT—MAIL COUPON NOW!

CHEMICAL INSTITUTE OF NEW YORK, Inc.

Home Extension Division 6

36-R West Broadway New York City

2 e s R R D P O R R

LETTERS

\From Students Who Havs !
Taken This Course

You will probably be pleased to
learn one of the lessons gave me
an idea to turn_ my c¢hemical
knowledpge to  profitable account,
I am now making a varnish and
paint which undersells the other
type products by $2.60 a gallon,
in some cases more. Jlave been
receiving gallon orders from paint-
ers during past week which has
netted me a profit of $12.50 for
my ‘‘spare-time chemical indus-
try."” Many  thanks for your

training thus far.
J. J. KELLY.

I am but half way through your
course and am eertain that I have
saved my Company many times the
cost of the course and raised my-
self in the Share Holders estima-
tion, The knowledge obtained has
1tslil¥m(idlatetD!rucgic;\l applieation T. O'CONOR SLOANE,
ang do not hesitato in sayving
your course and the personal at- A.B.,A.M,LL.D.,Ph.D.
tention you give is invaluable to .
the practical man in any business Noted Instructor, Lectur-
where chemistry plays a part. You !
may use this letter and my name er and Author. Form-

and addr§ss to}\the furtherance of el'ly Treasurer Ameri-
your good work. - 5
JOTIN WALTER. | can Chemical Society

I have not written since I re- ractic: i
ceived the big set. I can still say Illl.d d plﬂctlcdl chemist
that it far exceeded my anticipa- W‘lth many well known

tions. Since I have becn studying H H
with vour school I have been ap- achievements to his

pointed chemist for the Reranton credit. Not on]y has
Coal Co., testing all the coal and .
ash by preximate analysis. The Dr. Sloane taught chem-

lessons are helping me wonder- istr - -
fully, and the interesting way in lStIy fOl years but he

which they are written makes me was for many years en-
wait Datiently for each lesson. d J -l
MORLAIS COUzENS, | 8age in  commercial

chemistry work.

EXPERIMENTAL EQUIPMENT FURNISHED
TO EVERY STUDENT

- We giye to every student without additional charge this chem-
ical equipment, including forty-nine pieces of laboratory ap-
paratus and supplies, and forty different chemicals and reagents.
These comprise the apparatus and chemicals used for the ex-
perimental work of the course. The fitted heavy wooden boli
serves not only as a case for the outfit but also as a useful
lahboratory accessory for performing countless experiments.

y E M M N mm B AN M N BN R W AN M M U b B b T oor B M KU PN M v BT B AN g A

CHEMICAL INSTITUTE OF NEW YORK
Home Extension Division 6
66-R West Broadway, New York City

Please send me at once. without any obligation on my
part, vour free Book “Opnortunities for Chemists,” and
full particulars about the Experimental Equipment given
to every student. Also please tell me about your plan of
payment and your special 30 day offer.

NAME ............. e A 4
ADDRESS ... ....... ... e AT 2 b TR

CITY ............ Ceeeeeaa STATE.......
R.N. Tune. 1927 cenane
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at lowest price on record

Here is great news! For half the price of
a set of *“B”’ batteries you can now enjoy
greatly improved reception and be done
forever with the nuisance of recharging
and renewing unreliable ‘‘B’’ batteries.
We make every part that goes in the
‘Townsend ‘‘B’’ Eliminator in our own fac-
tory. That’s the reason we can give it to
you at such a low price—give you a high
quality instrument backed by a real guar-
antee. Users report splendid results. A
fine ¢‘B’’ Eliminator at the lowest price on
record. Our 10 days Free Trial proves it.

MONEY BACK

if not amazed and delighted
You alone are the judge. We could not afford
to make this guarantee if we were not sure of
the Townsend “B” Eliminator’s splendid per-
formance. Just plug into your electric light
socket and in a moment you will realize what
good reception means. Delivers up to 100 volts
on any set. on direct or alternating current—any
cycle. Gives full wave rectification. Full tone,
clarity and volume—uninterrupted by screeches
of fading Dbatteries.

REPORTS SATISFACTION
Alexandria. Ind.
Enclosed find check for which please
send me two Townsend ““B” Eliminators.
I am using one of vour Eliminators on
a reflex set that a well known “B* Elim-
| inator costing $27.50 would not operate.
1 H. FRED CAREY.
The Townsend “B” L]lmmatox is completely en-
closed in a heavy steel case with beautiful lec-
quer finish. Handsome in appealance—satxsfac-
tory in operation.

Rush Order Today!

Simply fill out the coupon and slip it into an envelope
with only $1.00. Get it into the mail at once. Your
<R’ Eliminator will be sent you promptly by return
mail.  Deposit only $3.95, plus postage with the postman.
Try out the Eliminator for 10 davs—then if net astonished
and thrilled by improvement in operation, return it to us
and purchase price will be refunded in full. You don't
need to but up with battery nuisance another day when
it is nossible to own a ““B” Eliminator at this start-
lingly low price. Send for it today.

TOWNSEND LABORATORIES
713 Townsend St. Dept. 2§ Chicago, Iil.

Attach Only $1.00
to this Coupon

TOWNSEND LABORATORIES

713 Townsend St., Dept. 25, Chicago, 1l
Gentlemen: Attached find $1.00. Kindly send

at once Townsend ‘B’ Eliminator, C. 0. D.,

for $3.95, plus postage, on guaranteed 10- day

free trial

Name

Address

City State
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‘t“Televisionary’’

1 E have found it necessary to coin a
new word here,” said C. Francis

Jenkius the inventor, to newspaper repre-
sentatives, in speaking of the television dem-
onstrations by radio and trunk telephone
wires. “We speak of television as sight
transmitted over wires, and of 7adz'ozvisz'olz
when the transmitting medium is the air.’

“May I bespeak the adoptwn of radioscape
to designate the image projected in tele-
v1510n?’ said Henry \Voodhouse, pres1dent
of the Aerial League of America, in a re-
cent letter: to the New York Times. “The
expression was first used in reporting the
findings of the committee, of which 1 was
chairman in 1923, which studied the pros-
pects of television. In the early days of
aviation I proposed the adoption of airscape,
and no better term has been found so far to
designate views photographed from the air.
Radioscape would readily be understood to
mean an image transmitted by radio.”

While the radio view of a landscape may
be expected as a later development, at pres-
ent radiovision is limited to interior scenes
under proper illumination, and the “teleop-
per” or “radiopper” suggested by an English
W riter seems to be etymologically more ap-
propriate. The words which will finally be
adopted are those which will strike the pub-
lic fancy as most easily pronounced and un-
derstood.

A TO-BE NEEDED NEW WORD

The classical mind does not like to see a
new word built up from two different lan-
guages, especially when those two languages
happen to be Greek and Latin. It prefers to
see words made up from one language only,
as for example, the familiar word telephone,
which is derived from the Greek word tele,
meaning far off, and a second Greek word,
phono, meaning I speak.

One of the alternatives suggested instead
of the word television is the word teleopsis,
a word wholly Greek in origin since it is de-
rived from the Greek words tele and opsis,
the latter meaning o #icw.

Now I rather like the word teleopsis, and
'l tell you why. With the word television
we find the word televisor used to denote a
television receiver, but, if the word teleopsis
came into use, I think that we should all

_agree that the best word for a teleopsis re-

ceiver would be teleopper.

I think teleopper a vast improvement on
televisor, don't you?—Wircless Magaszine,
London.

SOME DO!

“] have a particular aversion to sopranos
on the radio, and whenever one starts to
sing I tune off 1mmed1ately, says a contribu-
tor to the column, “My Most Embarrassmrr
Moment,” in the New York News: \Iy
daughter, June, 4, and mysel{ attended an
entertainment recently where a soprano was
scheduled to sing. Just as a beautiful clear
voice was heard, my little one chirped up
very clearly: “Mother, shall I turn her
off?”

HAVE YOU HEARD THESE?

This week’s Explorer: The tired man who
said he was looking for a portable storage
battery.

This week’s Inventor: The man who is
trying to devise a means of preventing tube
filaments from heating up, and a silencer for
loud speakers.

This week’s Cheerful Ass: The man who
asked whether, if he gave up the phonograph
in favor of radio, hlS 12-inch records would
fit a 3-tube set. —Popular Wireless, London.
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Quick, easy tuning—more volume,
clearness, stability, with an X-L
$VARIO DENSER in your circuit.

Specified and endorsed by foremost Radio de-
signers in all latest and best hook-ups.

&N]?? A slight turn  obtains
MOdel tube oscillation. on all
radio frequency circuits. Neutrodyne, Roberts
two tube Browning-Drake, McMurdo Silver's
Knockout, ete., capacity range 1.8 to 20 micre-
microfarads. Pyrlce $1.00. a2

(3 with grid  clins  obtaing  the
MOdel G proper grid capacity on Cocka-
day circuits, filter and intermediate frequency
tuning in heterod¥ne and positive grid hi-s in all

correct
tuned

sets.  Cabacity range; Dodel
G-1, .00002 to L0001 MTD.
Madel G-5 0001 to .0005
MFD. \Indel 'G-10, .0003 to
.001 AMTD. Price $1.50. .

X-L PUSH POST. Push it

down with ¥our thumb—insert
wire, remove Dressure and wire
is firmly held—vibrations will
not loosen—releases instantly.

Price 5¢c.
Strip of T on panel. Price $l 59
glullllldTEthe new LOFTIN.

constant coupled radi el

frequeney eircuit. I‘%EE l:n(-) X-L Push Post
ing diagram showing use of this and other populav
circuits sent on request.

X-L RADIO LABORATORIES
2426 Lincoln Street, Chicago, lil.

FROST-RADIO

BAKELITE and METAL
FRAME RHEOSTATS

Made in a wide variety of
resistances to suit every re-
quirement. Your dealer
can supply you. Get in
touch with him today.

Bakelite Type, 2'2 to 75 ohms,
BakeglitgoPotentiometer, 200 and 460 ohms,

Metal Frame Rheostats, 2!, to 75 ohms, 50c.
Metal Frame Potentiometers, 200 and 400 ohms, 75c.

HERBERT H. FROST, Inc.,
Main Office and Factory
Elkhart, Ind.

Chicago Pittshurgh New Oxle

New York Dhiladelvhia St,f3 ans

Boston Washington, D, C. Los Angeles
Buenos Anes, Argentina

—E MERSOCN-
Seven- element tube with 201A filament, three phte\
and three grids. Uses any battery. Operates on 5
\wolts Draws only 14 ampere. Fits any standard socket.
Can be used with many circuits, Write for information.

List Price $6.50
Exclusive Licensees and Manufacturers

| Emerson Radwval Corp._
25 West 43%St. NY.C.

KARAS EQUAMATIC MANUAL 10c

MAIL 100 today for complete Manual of Karas qu

matie 5-Tube Sensation. Contains simple instruc-
tions and complete wiring diagrams for building this
great receiver—the most powerful and most selective

5-tube radio frequency receiver ever designed. Address
KARAS ELECTRIC cCo.,
§124 Association Bldg. Chicage

LIGHTING FIXTURES
Ready to Hang
Direct from the manufacturer.

Completely wired, including
glassware. Send
catalogue No. 28.
duced Prices.

Special Proposition To Deal (%

Erie leture Supply Co, Inc.,
-'\ Station Erie, Pa.

=
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¢ “Choose Your Sound”

IS
Fntnnnn.

Lorngrmnr o e

“The roar of Niagara has now been successfully
broadcast and other strange sounds are expected
to follow.'-—News Iten.

The latest fad in radio,
Is not around the world to go—
Tmaginary visits here and there.
Tt's to sit with eves that glisten,
In a hypnotized condition,
While funny sounds are wafted through
the air.

You'll surcly get a thrill or two
(There’s really much in store for you),
By tuning in on N-O-I-S-I.
Hear Niagara's mighty rumble,
A man in Guatemala stumble,
The heart-beat of an Asiatic flea.

Hear the ice in Iceland cracking,
Or the terrifying smacking,
As two lovers kiss in sandy Zanzibar.
Get the Geisha girls tea-sipping,
Or a Zulu chieftain clipping
The end of his American cigar.

Hear the maidens sigh in Guadalupe;
A Hindoo lapping gumhbo soup.
In Oriental, mystic Hindustan.
List to a hungry spider crawl,
Along the base of China’s wall;
The mist arising on the Isle of Man.

Hark to a gentle April rain;
A Porto Rico hurricane; g
The drop of stocks in Wall Street’s
cloomy chasm. =
It other sounds you've never heard;
Just ask for them—the more absurd,
The surer-is it that your station has ’em.
—Roy Coleman. -
I
A HINT TO HOTEL BUILDERS

N incentive to equipment with radio

cotinections, multiple aerials, etc, of

hotels soon to be constructed, should
be found in this article from the chatty pages
of Iariety, the theatrical weekly. There are
many others beside the members of the his-
trionic profession who are radio fans.

“It is an old gag for theatrical people to
pass up the first rate hotels and go to third-
rate ones so they can take their dogs—or
cats—with them. But John Snecenberger,
manager for Al Jolson, goes to the little
old-fashioned hotels for another reason—he
gets a better reception there.  We mean
radio reception. I[for it scems that the new
big hotels are built on a steel framework,
which to radio is what a bull would be to a
Christimas gift shop.

“Mr. Snecenbereer contends that radio is
a cure for every vice—unless vou consider
radio, itself, a vice. Does he take a pretty
little lady out to dinuner after the show, does
he hunt up poker games, does he scurry
about after hootleggers’ addresses? He does
not. Immediately the curtain goes down he
streaks for his radio, about which he knows
more than Mr. Marconi. And it is a dull
night that he doesn’t get 78 stations.

“But it keeps him on the move, for he
won't stay in a room where he can't tune in
perfectly.  And in Atlantic City he estab-
lished his record. In his week at the Knick-
crbocker hotel there he moved five times be-
fore he could find a room good enough for
his pampered radio.” )

NORTH BRITISH THRIFT

T was an Aberdeen listencr, of course,
who called at the post office and blandly
inquired if his license could be supplied at
half the usual fee, as he had become.deaf
in one ear!—News of the World, London.

distinction.

Set.

(]

N/

1+

want and can afford the best.

without cost or obligation.

model.

Marine Building

NORDEN-HAUCK, INC.
Marine Building, Philadelphia, Pa.

e GlLOSCLS PP

[ Complete constructural Blue Prints for the SUPER-10
SPECIAL @ $2.00.

[ Complete construcrural Blue Prines for the SUPER-10
STANDARD @ $2.00.

'”

EASILY
THE BEST

The New Custom-Built 10 Tube Model |

SUPER-10 SPECIAL

This is the greatest receiving set cver built by Norden-Hauck l
Engineers. Nothing equals it for sheer performance, quality and ‘

Absolutely nothing has been omirtted to provide
supreme radio reception—a new standard previously unknown.

The SUPER-10 SPECIAL is the response to your demand for
radio Ecrfcction, expressed in an individual hand built Receiving
very detail bespeaks the master craftsman.

who would add the final touch of luxury and distinction, may
gratify their desire in the Special Super-10. It is for those who

Guaranteed Selectivity-—absolutely faith-

EXTRA POWER—fuI reproduction at any desired volume—

and marvelously easy to operate.
Of course the SUPER-10 SPECIAL may be operated eicher from house current or
batteries. The Norden-Hauck Model 500 HI DUTY Power Unit has been designed
particularly for the SUPER-10 SPECIAL or any other receiver requiring large
current capacity, numerous voltage taps and controls up to 525 volts for the new

210 Power Tube. Upon request attractive illustrated literature which has been
prepared on the SUPER-10 SPECIAL and Power Unit will be gladly mailed to you

The Standard Super-10 has not been discontinued or superseded by chis Special

Complete constructural Blue Priats and parts are obtainable for the SUPER-1Q
SPECIAL, STANDARD SUPER-10 and the MODEL 500 POWER UNIT,

NORDEN-HAUCK, INC,

ENGINEERS

For Your Convenience Use the Attached Coupon.

... for which send me, postpaid, items checked helow

) )/

Thus those

= N

Philadelphia, Pa.

[ Complete constructural Blug Peincs for che MODEL 500
POWER UNIT @ $1.00.

[ Ulustrared literature on the SUPER-10 SPECIAL.
STANDARD.

e

)

7 =
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Thousands Use These
Ingenious
TRANSMITTER
UNITS

V-

a1l
; ’ il TER

‘I] l l‘ll njtl u“

i

Here's a marvel of Engineering design—a
practical miniature transmitter, used by
thousands of radio fans and experimenters
for amplification purposes.

It is a most novel unit, having hundreds of
uses. Every amateur should have two or
three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS

~LOUD SPEAKER

S
PHONOGRAPH MUSIE AT A
DisTANCE

RETRANSMISSION ~
L

n:cf;w:n
~ AMPLIFIER ~

o WERDSET
LOUD
snux:n

~RADIO AMPLIFIER~
icacreme AT

TG AZRIAL

DIADHRAGM
~TALKING LIGHT~

~CODE PRACTICING DEVICE~
FIBLR RING

Fours

- BALDWIN PHONE AMPLIFIER~

With each unit is mailed an eight-page instruc-
tion pamphlet containing suggestions for innum-
erable uses.

Our supply is limited; avoid disappointment by
ordering today. The coupon below is for your
special convenience.

SPECIALLY PRICED

While they last—
(or Two for $1.75) %ég'

hﬁ--------u--------------u--rA

| THE PRESS GUILD,

g 66-R West Broadway, New York, N. Y. ]
% Enclosed find 956/$1.75 for which send me postpaid M
g one/two amplifier units as advertised. i
1 Name Ceeisesesevsvsnsansnas :
: AdAresS +..cosiursoatseccsnesncisressossssnvesasnen )i}
1 City. State -8
P T Y L P L L LR R Y] -

e I TR T BRI T

RBDIO JINGLES

Lin s,

Sommnnn

LESSENED INDUCTANCE
A tough Bowery boy named O’Boyles
Had o date with one of the “goils”;
She’d had her hair bobbed,

And he cussed till she sobbed, T
For he liked her much better ¢

—Paul E. Somnier.

FROM AN ENGLISH “’AM”

A regular glutton was Peter,
To whom no notion was sweeter

Than to guszle and eat;

e thought bacon a treat,
But was also a noted
—Arthur Wolfendale

Wigan, Lancashire.

HETERODYNED!
A girl stopped to giggle and titter—
Just then a big Cadillac hit her;
Soon she “turned up her toes,”
As the old saying goes— H
To the graveyard they then did
—Frank D. Lockwood.

FROM A RADIANT AMATEUR
%%% times a day I
Keyed up, glowing as I greet her;
I’ll have to put her in a (Y

To keep the ‘ ‘f; -om Rae Zinnelle.

—R. A. Rounsavelle.

SPARKS’ CHANTEY
Sailor boy, be jolly,
For sure as you are born,
Radio “sigs,” by golly

Reach the *“!Iilml— from Cape g

—Nils Radhe.

UNDERGROUND RESEARCHES

A popular W star, they've found,

Made @ T2y f01 of money at Brown;

But the banks he won't trust,
For fear they'll go bust,

m_;-l'-_-;.‘
So he buries his n the —
—Carl F.’
Haubrich.

STUMBLING OVER A WAVE TRAP

“Oh, what’s that noisc? Hark!
Go g get a cop, please—" - B
“Shut up, vou big cheese, X
That's dad conving home in the d —H

—Robert Jaffe.

ANOTHER CRIME WAVE
There was an archdeacon of Bristol,

W ho murdered /m niece with a pistol,

“For,” said he, “I can’t bear ! m

Vowr absurdly-cropped hair,
And vour listening in with a
—“Punch)”” London.
LOCAL RECEPTION
My sister bought a radio sef,
To tune in stations far;
The onlv one that she can get
Is WFBR.
——Ma;qzzemz‘e Poos, Baltimore, Md.

(A suggestion for the valers See if vou
can do better with your log.—Jingle Editor.)
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Licensed by Rider
Radio Corporation.

Pat’d 5-2-°16
Pat’d 7-27-°26

Other Patents
Pending

" Eliminate Oscillations
in your set

hasatro s

ON’T be satisfied with me-
diocre results in that set
you've been building—eliminate
oscillations—get distance clear—
by installing Phasatrols.

“A True Balancing Device for
Radio Frequency Amplifiers’”

Phasatrols are very simple to install
and adjust. Check interference, im-
prove reception as well as banish
oscillation squeals.

Your dealer or service man _will
gladly  install Phasatrols. Price
$2.75. Write for free hook-up cir-

cular and descriptive matter.

“Quality Parts for Quality Re-

Dept. 27,

175 Varick St., New York, N.Y.

( ception”

THESE COILS IMPROVE
ANY RADIO RECEIVER!

TRF KIT List $12 00

This set of supersensitive Aero Tuned Radio Fre-
quency Coils has never failed to improve the per-
formance of any radio receiver. Tremendously in-
creased power, extreme selectivity, and improved
tone quality are sure to result from their use. This
kit of Aero Coils has a much lower high frequency
resistance than other types of inductances. You
should use them in any ecircuit, if you want the
best possible results.
E E Big 8-page 4-colored layout system
(actual size blue prints) and com-
plete instructions for building the 5-tube Aero-
J)vne Receiver frce with each kit. Also insert
showing how to wire for a power tube if Qesired.

Extra_ copies, T3¢ cach.
Get these Aero coils from your
dealer. If he is out of stock, order

direct from the factory.

AERO PRODUCTS, INC.

Dept. 105, 1772 Wilson Ave. Chicago, Il

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Quray Building Washington, D. C.

Cable address: Telephone:
RADIOPAT Main 4806
For Absolute Tone Fidelity hear a FERGU-

SON RECEIVER. Ask the nearest Author-
ized Ferguson Dealer or write us. J. _B.
FERGUSON, Inc., 225 West 57th St., New
York, N. Y.
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New Power Pack and

Power Amplifier
(Continued from page 1461)

dt

plifier tube and terminal No. 2 of the out-
put transformer. Then, when the power
transformers are properly poled, maximum
reading will be observed upon the mililiam-
meter. ‘

In operation, care should be exercised in
handling the power pack, for, delivering as
it does well over 400 volts in operation, a
dangerous shock might be obtained. This
same condition holds should either the am-
plifier tube or the voltage-regulator tube
be removed from its socket, in either of
which cases the output voltage will mount
to a higher value. If desired. a connection
in the base of the glow tube (formed by
the contacts “P” and unused “F”) may be
used as a switch to break the primary cir-
cuits of the power transformers by connect-
ing them in one side of the cord of each
power transformer. This provides an auto-
matic switch in case the glow tube is re-
moved.

From zero to 10 milliamperes may be
drawn from the 45-volt tap of the power
pack; and from zero to 45 milliamperes
irom the 90-volt tap, with the assurance that
the voltages will remain far more constant
than in the case of ordinary socket-power
units, because of the use of the glow-tube
regulator. One precaution to be observed in

operation is that, should the power pack . . .
be used with one stage of amplification in tone over the entire audible | And ' the El-Fonic
band of frequency less any Receiver. °1°

a radio receiver, difficulty may be experi-

1487

EL-FONIC

PRODUCTS

§ i)
\ (T /)

MODERNIZE

YOUR VICTROLA OR PHONOGRAPH
PORTABLE MODELS

INCLUDING

You can play all those good old-Records and new ones

EL-FONIC CHOKE

2,000 HENRIES GRID
IMPEDANCE LEAK

with the

EI-FONIC

interference,

capacitylpickup

~—and bring them all back
to life right out of your
Radio Loud Spealker.

No static, no fading, no

no needle

scratch, perfect fidelity of

Established below

list during a lim-

ited period for the

experimenter
only

With every El-Fonic
Pick-Up a complete
set of blueprints and
instructions of how to
build the Jewell
Audio Amplifier.

PREVENTS MOTOR BOATING

trace of distortion.

enced from howling. This may be overcome
by reversing the cords leading to the two

Forwarded by Parcel
Post, prepaid, upon
receipt of remittance,

ADAMS-SIBLEY DEVELOPMENT CORPORATION

tipjacks marked “SET” and connecting to
the primary of the audio transformer.

If the builder will construct the power
amplifier and receiver “B” supply described |
above carefully, with attention to proper
selection and assembly of parts, he will be
surprised at the remarkable quality of re-
production obtainable from it, as compared
to other power packs employing but a single

119 West 63rd St.,

New York, N. Y.

JEWELL

EL-FONIC ADAPTER

rectifier tube. He will be impressed as well
by the tremendous volume provided by the FOR USE IN
power tube. T
CONJUNCTION .50
N WITH THE
HISTORY REPEATS ITSELF Lo
. . EL-FONIC
An Atchlson man looks upon radio as
something flying in .the face of Providence. PICK-UP El-Fonic  Oscilla-
That was the way his grandfather looked on tor Coil
the bathtub.—Atchison Globe. Jewell D u al $2.50
; . Impedance Jec“}gekll Goéoid
g : ;- okes 2,
: y R H Audio Ampli Honrics
fier Kit $35.00 $6.00
L e s : e
22, bot = okes, 200
The evenings were so dull and slow Grid Chokes. lThci]s adapter when Henries
TUntil I got my radio, 3 200 Henries placed between the EL- $5.00
But now the flying minutes go Plate Chokes. FONIC capacity pick-up . .
Careering straight ahead. and YOUR RADIO RE- ZRTHE DES A0
° s 1.200-600  Meter CEIVER will ELECTRIFY $14.50
I catch the prophets weathering, Radio FTr . YOUR VICTROLA O R Tewell S
I get Chicago on the string (fls:;cey s PHONOGRAPH. In other qeu‘zscy 1315({;03?:'_
And just when someone starts to sing, e words, it is a miniature former, 200-600
It's time to go to bed. 1 Audio  Transe Bro;dlcaszmg Stationpthat is meters
former. modulated by your Phono- $4.00
That radio has taught me how 1 Radio F graph a“d, played, through
To nurse a child or milk a cow, u:néo Chrke - your Radio Receiver and Jewell Audio Fre-
The proper way to make a bow, queney Lhoke. L°l‘:‘,d Slieai:ker' . quenc)}(,r};;a nE
And how to cure the croup. Free — with E.‘r‘t:e ¢ ost prepaid on $5.00
Every Kit a receipt ol remittance. -
e learned the very latest wheeze Complete Set of g e 1 Rad}i
hIow f% bzinislz1 baggy knees; Blueprints a n d Jewell La Doratorles %ervgslxency * Choke
<~ & I wish they'd teach me how 'to sneeze Instructions. $2.00
Vhen my mouth is full of soup. 119 West 63rd St., New York, N.Y.
—C. W. Newcomb. r———
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[F YOU LIVE

E The Interbalanced
é Regenerative Receiver

(Continued from page 1445)

cans proper are fitted after the set has been
completely assembled and wired.

The wiring of the set can be done quite
easily with the aid of the schematic and pic-
ture diagrams. The filament end should be

. tackled first, completed and tested before
anything further is attempted. It will be

Read ] seen that the filament ballast R1 is connected

= | to the R.F. amplifier tube alone, R2 to the
x detector alone, and R3 to the three audio-
amplifier tubes. The filament switch is in
i the positive leg of the circuit. After all the
% wires ~have been fastened in place and the

“A” ends of the battery cable soldered, five
tubes should be inserted in the sockets, the
cable comnected to the “A” battery and the
switch snapped on. If all the tubes light up,
remove them, disconnect the battery and pro-
ceed with the rest of the set. If one or more
remain dark, go over the wiring. It is very
easy to forget a short section at some vital
point and thus to leave the circuit open.

The use of a complete audio-amplifier unit
saves much labor in both the assembly and
wiring operations. The principle of the unit
employed has been fully described in Rapio
News for June and Octobér, 1926.

POWER SUPPLY

The “A” “B” and “C” power requirements
are standard. A six-volt storage battery,
two small “C” batteries, and .135 wvolts of
“B” battery will provide the receiver with
its power. The success of a “B” socket-power
unit with a straight resistance-capacity am-
plifier is problematical, as any radio experi-
menter knows. Some units work beautifully,
without producing the slightest trace of a
hum ; others generate a terrific “motor boat-
ing” noise. In general, the use of additional
filter and by-pass condensers will cure the
= trouble ; sometimes the substitution of a high-
inductance grid choke for the grid leak of
the last A.F.-tube is very effective.

The new, complete Listeners’
= Guide to Radio Programs
FOR THE FIRSt1 TIME

A really complete radio program for New York and its environs is available. Not only
are all the features of the programs listed by their full name but the program is printed
in such a way, that the title to be rendered, be it vocal or instrumental. will be printed
so that if you wish to listen in to a certain station, you will know in advance just what
its program will be in detail. R . R . . .

RADIO PROGRAM WEEKLY is also a \vee_kl_v magazine in which you will ﬁl}(l
reflected everything that happens or will happen in broadcasting that is of interest to
vou. You who listen constantly to radio programs must oftep feel curious as to what
goes on behind the scenes, and what the process _of broadcasting entails. You can ng?
help but be interested in the artists, the radio directors, and announcers. All of this
and more is represented each week in RADIO PROGRAM WEEKLY in a non-tech-
nical interesting manner. The magazine has been built in such a way that it is of inter-
est to every one of the family.

ALTOGETHER, RADIO PROGRAM WEEKLY

Can be summed up as follows:

1st—A non-technical radio magazine, published and edited for the radio listener;
2nd—Brings to ali radio listeners correct and exhaustive radio programs; .
3rd—Keeps listener informed of each and every phase of radio broadcasting of in-

st to him; . . .
terh}lth—Sen’-es as an effective link between the listener and the broadcaster;

sth—Helps uphold the listener’s rights; and,
6th—Ts fair to broadcasters and artists.

- Q¢ THE COPY

OUT EVERY THURSDAY
ON ALL NEWSSTANDS

Published by the Publishers of RADIO NEWS

= THE BEST RADIO LANGUAGE
MANY European amateurs have been

conducting a series of experiments be-
tween England and the Continent to find
out what are the best languages for broad-
cast purposes. They have come to some
definite conclusions. French, they say. is
not a good language for radio purposes; its
sounds are too soft and similar, the enuncia-
tion not clear enough, the accents not delib-
erate. Spanish and TItalian are likewise
placed in the same category. Russian and
German are much better for broadcast pur-
poses, as their sounds are guttural, deliberate
: m and definite. The sounds find a ready re-
' At dlue L AWML PR | sponse in the microphone. English is some-
—_— =i where between German and French: it is a
 DESCRIBED BUYHFL 7S fairly good language for the radio fans but
I APRIL . TRANS- al 1te 2 not the best. Of all the languages Welsh is

claimed to be the best, for its euphonisms
ISSUE FORMERS

. 't 'fmd alliterative sentences are not only pleas-
OF EL AT ANY ‘Radlopowerl ;nz .} 1| ing to the ear but very easily received by
RELIABLE :

RADIO the microphone. Welsh people have claimed
FANSTEEL PRODUCTS CO., Ixc. many times that their language is that of
NEWS DEALER North Chicago, Illinois Heaven. —FE. B. Rard.

VTSN ey (The News Editor, having Welsh ancestry,
EVERYTHING N RADIO is somewhat gratified by this vefutation of a

AT ATTRACTIVE PRICES. SETS OR PARTS. popular slandcr, which alleges that the Welsh
Orders shipped exactiy as ordered. Prompt Service. o 9 D 50
Write for Prices. Mail Order Only. Send Your Address. language originated at the building of the

Chicaao

[T

ALL RADIO COMPANY. 417 North Clark"S_t..

A AL R e ————— Tower of Babel, through a singular incident.
UX POWER TUBES installed inA;énytzet e —————— Two masons were cengaged in an altercaiion,
Wiéhc(’:utn Feetoralds byﬁof?{xﬁlinforristi;‘: - so the story runs; and at the moment of the
i Alden Manufacturing Co.. Dept. : “confusion of tonaues,” one slapped the other
K-29, Springfield, Mass. Insure your copy reaching you each month. Sub- | across the face with a trowel of mortar. The,
scribe to RADIO NEWS—$2.50 a year. Experi- | folk tale quoted, now definitely disproved 1

E EE R&CIW;EASYAT LAST2? menter Publishing Co., 230 Fifth Ave., N. Y. C. | the findings above, relates that the man wy
€ .
NO
$50 to $200 a

! D°i‘.‘g"‘9‘.’4n‘39§y the mouthful of mortar tmmediately confin-=
gzs(.} Big Ebfso;:vmtmg ogen .

O Nonl, Come to GOV Tor B0 dove e wed conversing in Welsh—NEWS EDI-
dint. COYNE gives you traimy pertence. e
getone, Learn by 4ol o FREE R, B, Fa-c offer. COYNE ELEC. | emmmmmmmimt 1ot e ist i TOR.) ' ~

TRICAL SCHOOL, 1300 W. HarrisoriSt’.,Denf.A7-77 n
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g Giant New Transmitting
: Tube

(Continued from page 1433)

E
;

pressure-indicating device on the operating
panel. This gauge indicates the ratio of ion-
ization by collision with electrons due to
pressure or amount of the gas present. thus
showing if the gas content is becoming too
high in the big tube.

It was necessary to design a new water-
cooling jacket to carry off the heat gen-
erated in this tube; in a jacket of the cus-
tomary type there is contained an inner flex-
ible jacket for directing the water over the
plate,

In contrast to the 100.kw. tube are shown at
the bottom the proportions of a 201A-type
and a “peanut’’ tube. The parts of the large
tube are designated by letters as follows:
a, ionization gauge: b, filament lead wires: c,
grid lead; d. high tension bushing; e. glass
junction to copper anode; f, anode seal; g,
securing flange; h, copper anode; i, filament
pinch seal; j, grid supporting clamp; k.
molybdenum inner filament leads; . tungsten
grid structure; m, parallel filaments; n, fila-
ment spring support; o, guartz support and
insulator; p, spacer disk.

As may be seen from the illustrations, the
tube when mounted for use is about seven
and a half feet high. It weighs in the neigh-
borhood of one hundred pounds. An inter-
esting sidelight is that the high-frequency
output of this tube, if used to supply power
for 40-watt lamps, would light 2.500 of
them.  What the future holds in the devel-
opment of vacuum tubes is hard to say;
hut if the present trend continues at the rate
of the last few vears, we will soon have
super-power stations using only about five
tubes altogether.

AN OSCILLATING WAVEMETER

Irate Father: “So coming to listen to the
new radio was only a blind, Here I find my
daughter in your arms with her head on your
shoulder !”

Confused Suitor: “Er, no, sir, vou see |
was simply getting her wavelength” and he
fondly caressed her new permanent.

—Anna M. Anderson.

FACILITATING DX WORK
Listeners who have not got a radio license.
declares an authority, have not got the right
spirit. But we understand that the B.C.I..
crystal user who got America the other night
had the right spirit, even if it was a wet one.
—Popular Radio Weekly, London.

Formica

dyne and others.

THE FORMICA

Hear the FORMICA

Orchestra Tuesday
9 to 10
over WLW
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Services

For Manutacturers

Formica threaded tubing, with threads ground in is a very
smooth, good-looking job. Formica
punched sub panels, strips and parts and marks the identifica-
tion of terminals by two processes.

KIT PANELS

Formica kit panels supplied to amateur set builders through
the leading jobbers and dealers include: Karas Equamatic,
Bremer-Tully Power Six, H. F. L. Nine-in-Line with sub panel,
Victoreen Single Dial or two dial, Infradyne 7"x28" and
7"x30”, Aerodyne, St. James 8 Tube, Bremer-Tully Counter-
phase, Browning-Drake National, Madison Moore Superhetero-

supplies all kinds of

Special panels cut to size and Formica
tubing are also available for amateurs.

INSULATION CO.
4618 Spring Grove Avenue, Cincinnati, Ohio

Formica has a
Complete Service on
Insulating Material for

Radio Manufacturers

17 Tube-Single Dial
DAYS! DIO SE

& I
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Write for
This
Wonderful
offer direct from factory
World's  greatest  radio. Perfeet
working, single dial control, 7-tube Retail Price

veeeiver, shipped to vour home for
30 days free trial. Test it for distance,
volume and tonal quality—and if you
are not convineed that it is the Dest

Completely
single dial set vou ever heard return Assembled
it to factory.

METRODYNE SUPER-SEVEN

Only one dial tunes in all stations. Get 1,000 fo 3,000
miles on Toud speaker. Wasiest set to operate. Highest
wrade parts nsed. Magnificent Two-tone Walnut Cabinet.

Big Profits to Agents and Dealers
selling Metrodyne radios. All or part time  ~ Great
money making obnortunity.  Demonstrating set on 30
days free trial. WRITE FOR OUR OFFER.

METRO ELECTRIC CO.
2161 N. California Ave., Dept. 106, Chicago, IIL

www.americanradiohistorv.com

Dealers] Set Builders)
T CHIRADS
FREE RADIO
CATALOG

Madison-Moore——Victoreen
Browning-Drake—Nine-In-Line
Transmitting Apparatus

Be Sure to Use Business Letterhead
When Answering

CHICAGO RADIO APPARATUS CO,,
415 S. Dearborn St., Dept. RN., Chicago
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Opportunity
abounds in

Radio

Advancement in salary and rank
is rapid in this fascinating work.
Trained men are always in high
demand—as ship operators sailing
to foreign lands,and as mechanics,
assemblers, salesmen and instal-
lers on shore.

Study at home

Radio Institute of America offers
the finest instruction obtainable.
The low cost of the course makes
it a real investment that pays
dividends in higher wages. Study

at home! Write now for K

full information.
= — — — — -SEND THIS IN= — = == == —
Radio Institute of America F |

324 Broadway, New York City ]

| Please send me full information about both your ]
Home Study Courses of radio instruction—with
| code and without. |

RADIO INSTITUTE OF AMERICA
(Formerly Marconi Institute)
Established in 1909
324 Broadway New York City

AERO TO REFUND TUITION
SCUERN | IF YOU ARE NOT Eremonelshonid
INC, SATISFIED WHEN ]{no\\'ledge to-
OFFERS day. Now you
You ¥'=lél ESHME;!‘EH-E can glet a slimpliﬁed
complete home -
AMERICA'S, § stul(liy C(;ufrse th%t
LOWEST will qualify You to
PRICED hold a big-pay Radio job. Even if you do
not plan to become a professional. You
HIGH- shouldn’t pass up this chance to learn all
GRADE about, Radio at a price hitherte unheard
of. Money-back guarantee. Ask for par-
RADIO ticulars.
COURSE AERO-SYSTEMS, Inc.,, Dept. 206,

t9 South Wells Street. Chicago, Ili.
FemmmmxmEpA]L COUPON NOW= = =mm ==y
1 AERO-SYSTEMS, Inc., Dept. 206 1

I 19 South Wells Street, Chicago, Illinois. 3

% Please send me full particalars of your amazing low- B
] priced complete Radio Course. ]
: NANIE vevevsvossorsoronionsssssssssssssssssncansnns :
B AQAYESS oiieniiaieenraainorereecsiooneiienioenenns B

m o B o s N N N e B Em ammmmmm mf

30

I and Most Powerful Distance-Getter among big,

fine 5-tube radios. Solid walnut cabinet. Write flor

Factory Prices—SAVE Up to 12

Every set completely assembled, rigidly tested,

fully guaranteed. Ultra-5, $49.75 list. Speakers.

batteries.l_tubeg. etc.at b[g; satgxxrx]]gsy.' USER-

, 25era tes o
IEF g FreelitiCaritia Orvan | AGENTS
- ~ _MIDWEST RAglf{dCORO?gRtI;TION NANTED
- 2] uilders £ 3

Send forProof 404 . Miraco Bidg.,Cincinnati,0. [Siscounts]

IN U EN I ORS heed certain simple
but vital facts before

applying for Patents. Our book Patent-Sense gives those
facts; sent free. Write LACEY & LACEY, 63l St.,
Washington, D. C. Established 1869,

who derive largest
profits knew and

3
£l

Television {n Darkness

(Continued from page 1423)

S

let us consider briefly the rotating lens disc
and its function in the apparatus.

The lens-disc, it may be remembered, con-
sisted of a large disc upon which were
mounted 16 lenses, in two groups of 8, each

lens in each group being set a little nearer -

the center of the disc, or staggered. As the
disc revolved each lens took a small portion,
or narrow strip of the image and swept it
across the light-sensitive cell, so that the
entire image was so swept across once for
every revolution.

The image was thus divided into 16 verti-
cal strips. They were further sub-divided
into minute horizontal portions, or flashes,
by the two other rotating discs, and each
flash was, in turn, thrown upon the light-
sensitive cell and signalled to the distant re-
ceiver.

From the foregoing it will be obvious that
the fineness of the “grain” of the image as
seen on the televisor screen was limited to
sixteen vertical strips, or lines. This is all
right for a small reproduced image; but
when it is desired to enlarge the size of the
televisor screen it becomes necessary to re-
tain the fineness of grain during the mag-
nification process. Sixteen image strips are
scarcely discernible as such, on a screen ouly
about six inches square; but on a screen six
feet square the effect can well be imagined.

The obvious solution to the problem seems
to lie in an increase in the number of lenses
mounted upon the rotating lens-disc, but
when an attempt was made to do this, me-
chanical difficulties were immediately en-
countered. In the first place, in order to
accommodate the desired number of lenses,
the diameter of the disc had to be increased
to such an extent that it became unwieldy.
Secondly, the weight of the lenses increased
the centrifugal force of the rotating disc to
such a great extent that it burst.

Baird therefore cast about for some other
means of projecting an image in small sec~
tions across his light-sensitive cell. Besides
lenses, prisms and vibrating mirrors can be,

A HOWLING RECEIVER
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ldeal SummerYacations

Only 2 Days fromNewYork.

A “different’”’ vacation with
the charm of a trip to Europe

8 day tours—s$97

and up, including every expense
for steamer, hotel and side trips.

Longer tours in proportion,
Rates effective June 1.

Two sailings weekly on the trans-
atlantic liners.

FORT VICTORIA
FORT ST. GEORGE

to this quaint little foreign land.

A happy sea voyage and a real
vacation with all sports.

The St. George Hotel, in historic
old St. Georges, with its beautiful
19catxon,. excellent service,and large
tiled swimming pool, offers the last
word in modern hotel luxury. $6.50
per day and up, for room and meals.
Note: Bermudais free from hayfever.
For illustrative booklet and
Teservations swrite

FURNESS

BERMUDA LINE
34 Whitehall St., New York

or any authorized agent

_ﬁ

DEALERS ..
Send for ocur new 192y
cataiog.

COMPLETE

Tmproved Nine-T

Melo-Heald

Camfield Super S

Citizens Super Eight;

toreen Super; and many
other popular circuits.

Use your letterhead.

Wester Radio'ds
134136 Lake St.ChicagoIl1,

FIRST CLASS TRICKLEP $2§g
CHARGER 52 1y U sa.

When Cash Accompanies Order,
Complete parts 6 ft. extension cord—
nothing else to buy. Simple instruc-
<% tions, screwdriver, pliers and 30
ks min. work. Guaranteed to work
= on any A.C. socket

=4 X-L RADIO SALES,
2424 Lincoln Ave., Chicago,

PARTS

Dept. RN
111,

SET BUILDERS — DEALERS
Get this Bargain Sheet
It enables you te buy high
grade, nationally  advertised
kits, transformers, condensers,
and parts at less than factory
cost. Most prices are equal to
609 and 759 discounts. We
sell you ¢. O. D. direct by mail
OXNLY—no references required.
HENRY WEBER
6742 N. Maplewood Ave., Chicago, Iil.

GENERAL RADIO

Parts and Accessories. Write for Catalog
No. 926-N.

General Radio Co. Cambridge, Mass.

Radio Batteries

~they last Jonger

COVERAGE
OF THE
NEW YORK MARKET
is now available through

“RADIO PROGRAM WEEKLY”
Write for Rates

230 Fifth Ave. New York, N. Y. J
|
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and have been used for this purpose; but
they have their own peculiar disadvantages.
Finally the idea of the pin-hole camera oc-
curred to Baird one day, and he devised an
apparatus based on this principle.
PROJECTION TUBES A SOLUTION

This apparatus is illustrated in Fig. 1. It
consists of a block, or cellular structure, of
tubes of tiny diameter which is arranged
between the sitter and the two rotating slot-
ted discs. The cellular structure can be seen
in the illustration of this block.

Each tube in the block casts an image of a
small part of the scene hefore it, so that the
total effect of the block is to split up the
entire image into scores of tiny round sec-
tions, or dots, and it only remains to impress
the light values represented by each individ-
ual dot upon the light-sensitive cell in proper
sequence.

Daird docs this by retaining two revolving
discs of his original system. One of these
discs has a long spiral slot in it, while the
other has a serics of radial slots. These
discs revolve immediately behind the cellular
structure, as shown in FFig. 1, in such a man-
ner that the discs overlap, the overlapping
portions moving past each other in opposite
directions as the discs revolve.

The spirally-slotted disc, C, revolving com-
paratively slowly, exposes layer after layer
of the tubes to the light-sensitive cell, shift-
ing in a vertical direction. The slots in disc
D, which revolves at a high rate of speed.
are so arranged, however, that the light ray
of only one tube at a time is exposed to the
light-sensitive cell.

Thus, while, say, the lower layer of tubes
is open to the cell through the spiral slot,
fhe slots in the disc D swing rapidly along
the line and flash the light of cach tube in
turn upon the cell. Then the next row of
tubes is dealt with, and so on, until the
entire image has been flashed over the cell.

At the receiving end, apparatus exactly
similar is installed, except that the light-
sensitive cell is replaced by a source of light
which is varied by the incoming electrical
impulses, which are strong for high-lights

medium for halftones, and zero for dark |

parts of the picture. Immediately in front
of the cellular structure, at the end remote
from the spinning discs, there is a ground-
glass screen, upon which the picture appears,
a faithful reproduction of the original, com-
plete with even gradations of light and
shade, and showing the movements of the
sitter exactly as would a movie film.

THE NEXT STEP

Whereas the older method used by Baird,
employing a spinning disc of lenses to pro-
ject the image upon the light-sensitive cell,
tended to produce at the receiver end a pic-
ture made up of closely-fitting narrow strips,
the new method gives a picture made up of
tiny dots, like a newspaper reproduction.

The grain can be made very much finer by
this new method, and the picture enlarged
considerably; but, even so, the ultimate de-
arce of fineness obtainable, when enlarging
the screen, is limited by mechanical imper-
fections. Obviously there is a limit to the
number and thinness of the tubes which can
be employed, as also there is a limit to the
speed at which discs can be revolved.

Recognizing this, Baird continued his re-
search until he has now developed what he
calls an “Optical Lever” to replace all his
present image-exploring mechanism. I am

not yet at liberty to describe this latest de- |

yelopment, owing to the patent situation, but
it can be stated that by means of it any
degree of fineness of grain can be optically
obtained, and there is no mechanical limit to
the speed of operation.

PERMANENT RECORDS OF SCENES
An intcrgsting phenomenon in connection
with television is that, if the output current

of the light-sensitive cell are listened to in
a telephone receiver, they can be heard as
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R LEEELE i
Adinnaany

at Leond Hewnch Uwnl

o —
Just 40minutes from New York by train

THE DOARDWALK 15 (GLORIOUS
THE AIR IS [ADEN WITH HEAWH
THE HOTEI_1S A PIEASANT TREAS™

Jea Bathe ! Mlunmie? Daneing
Feztive '_“»_Iflf_ég;@ le=Bads
Room Plus Food ~Only #8% per Day

——— QP
OreEN ALL YEAR

TELEPHONE — LONG BEACH-100
Henry H. Geraxd —~~— Monaging Lrirecrzor

For Good
Reception!

Guaranteed to remove the battery nuis-
ance and deliver clearer tone and in-
creased volume. Provides three different
voltages at the same time. Each tap ad-
justable over a wide range, making pos-
sible any desired voltage from 5 to 150,
absolutely harmonizing B’ current sup-
ply to your set. Raytheon tube used as
rectifier. No noise or vibration. Contains
no acid or solution and will not get out of
order. Operating cost negligible.

At Your Dealer’s

Price, Complete with
Raytheon Tube = = $3500

ric Company \\

naiana

“B” Battery
Eliminator

IMPROVE ANY SFT
CARBORUNDUM STABILIZING DETECTOR
UNIT. CARBORUNDUM GRID LEAKS
AND RESISTORS
SEXND FOR HOOK-T'P BOOK.

THE CARBORUNDUM COMPANY. Niagara Falls, N. Y.

ot

Kokomg, Ele

tSinesStoN

Mar-Co Dials
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WORLD

Radio Units
Save You 509,

¢¢AY Current R
From
Your
Light
Socket

World

Automaticallx provides even,
unvarying current from
the moment you throw on

“A"” POWER UN!'!‘
our set switch. A mnn elous

mprovement—at I z Complete

balf the cost of any elmllar equi ment. Finer rece‘mon,
uninterrupted by “'fadeouts” and ‘‘screeches.” Abso!
noiseless. _ Assures full tone quality from your set nnd
wider D X range. Shipped complete. subject to inspec-
tion, on receipt of price—or C. O. D. if you wish.

25 Amp. Unit for sets of 4 tubes or less —S$12.75

60 Amp. Unit for sets of 5 tubes or more—=815.75

Clearest

Truest"B”
Power with

Storage

(13 Cell

B** Batteries 13 vore
Sturdy construction. Soltd Rubber Case protection. Re-
charged for_aimost nothing. Endorsed and lis as
standard by Radio News Lab., Pop. Radio Lab.. Po% Sci.
Inst. Standards, Lefax, Inc. and other famous Radio
Authorities.

Juststate number wanted
send No Money and we will ship same day'
order is received by Express, C. O. D.. subject to examing-
tion. 5% diseount for cash with order.

Extra Offer: 4 Batteries In series (96 volts) $10.50.

RadioStorage“A”
Battery~6 Volt;

Unecqualed battery value! 25
ampere eapacity. Ideal for
Trickle Charger. Solid Rub—
ber Case. Shipped C.

E;Mecc to inspectlon. ror only

disconng rég; s 500

on any World
Unit.

WORLD BATTERY COMPANY
1219 So. Wabash Avenue
Dept. 75 Chicago, 111inois

. Set your radio dials at 288.3 meters for the
" World Storage Battery Station W S B C.
Variety—New Talent—Alcays Interesting.

AERIAL KITS

Corwico complete aerial kits include
evervthing necessary for aerial, ground

and hook-up requirements. They sim-
plify the buying of antenna equipment
and assure a good aerial and connec
tions for best reception. Prices from
$1.75 to $4.50. Higher priced kits in
clude Brach Storm King Lightning
| Arresters.
Dealers and Jobbers—Write for proposition. il

CORNISH WIRE COMPANY
“ 30 Church Street New York City !

RADIO DEGLERS’
CATALOG---FREE !

most complete catalog of everything ir Radie. All
tho latest hook-ups, Sets, Parts and Kits of every
escription. Live Dealers need this beook. Write
on Your business stationery.
COLUMBIA RADIO CORP.,
710 W. Lake St.. Dent. 241. Chicago. NI
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sounds, and every object or scene has its
own peculiar characteristic sound.

For example, the fingers of a hand held in
front of the transmitter will give rise to a
sound similar to the grating of a very coarse
file, while the human face will cause a high-
pitched whistle which will vary in pitch as
the head is turned or even when the features
are moved.

For experimental purposes Mr. Baird had
some phonograph records made of the sounds
made by different persons’ faces, and by
listening carefully to the reproductrons of
these records it is possible to distinguish be-
tween one face and another by the sounds
they make! With practice, faces may even
be recognized by the sounds produced.

A further interesting point of far-reaching
importance is that these records can be
turned. back into images. This is done by
replacing the ordinary sound box by an elec-
trical reproducer and causmg the output cur-
rents from it to vary the intensity of the
light source of a televlsor Thus, we can
now store a living scene in the form of a
phonograph record as well as in the form of
a cinematograph film! Baird calls this inven-
tion a “Phonoscope.”

There is room here for the imaginative to
indulge in speculation on the scope for future
development along these lines.

There would appear to be no limit to the
remarkable inventive genius of John L.
Baird, and the enormous possibilities of tele-
vision stir the imagination, conjuring up
visions of marvelous inventions before which
even Sam Weller’s magic opera glasses pale
into insignificance.

STANDARD-FREQUENCY TRANSMISSIONS

HE Bureau of Standards, in announcing

its schedule for this summer’s standard-
frequency signals from its station (WWYV,
Washington), calls attention to the fact that
there are some differences in the frequencies
from those previously given.

All signals are C.\V., with a slight high-
[)ltCh modulation to aid in their identifica-
tion. At the beginning of each 8-minute
period, a general call is given, which con-
tinues for about two mmutes, it is followed
by the signal itself, a series of very long
dashes with the call letters intervening,
which lasts for four minutes. The announce-
ments of the next frequency are then given,

EOT U RS O YT IO eyt e e T T I i B ORI
m IN THE JUNE
, ISSUE
THREE PRIZE WIN-
NING STORIES: *“The
Visitation,” by Cyril G.
Wates; “The Electronic

Wall,” by Geo. R. Fox;

““The Fate of the Posei-

donia.” by Clare Winger
- Harris; each an ingenious and original narra-
: tive. distinctly individual, written around the
cover illustration of the December, 1926, issue
of AMAZING STORIES.

’iI'II;IE MOON POOL, by A. Merritt. (Part

THE STORY OF THE LATE MR. ELVE-
SHAM, by H. G. Wells; an unusual story
with an extraordinary plot, which puts you in
mind of *“Station X.”

THE LOST COMET, by Ronald M. Sherin.

THE FOUR-DIMENSIONAL ROLLER.
PRESS, by Bob Olsen, a very clever story.
telling in layman’s language, what the fourth-
dimension really is. It is well-told, plausible,
and makes excellent reading.

SOLANDER’S RADIO TOMB. by Ellis
Parker Butler. In his inimitable style, the
famous author of “Pigs is Pigs” gives us the
humorous angle of the radio-fan and radio.

Iy
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You will find that
ACE
Hard Rubber
PANELS

have superior insulat-
ing values and easy

working qualities — yet
they cost no more than
ordinary panels.

Ask

to see the new ACE
- Crackle Surface and
Surface
Panels.

Order from your dealer
" or write fo

AMERICAN HARD RUBBER CO.
11 :Mercer  Street
New York, N Y.

SET
BUILDERS

Before you build get our special
prices on the parts you are plan-
ning to use. We'll save you
money. Largest and most com-
plete stock in U. S. A,

Chicago Salvage Stock Store
Dept. RN. 509 S. State St., Chicago, 1Il.

r For Perfect Amplification—

~

FERRANTI
Audio Frequency Transformers
Amplify  faithfully every note in
the scale—each transformer tested
ten times—your set pgeeds one for
perfect reproduction. Mcdel AP, 3
—$12.00. Mwlel AF. 1—$3.50. |
FERRANTI. INC.
I’u West 42nd St.. New York. N.Y, ‘)

Valley =
Chargers

Manufactured by

VALLEY ELECTRIC CO,
ST. LOULS. MO.

C. R. LEUTZ, Inc.

6th and Washington Aves.,
Long Island City, New York
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and there is a 4-minute interval for read-
justment,

All this, of course, is in telegraphic code.
Amateurs and cxperimenters desiring in-

00 A
formation on how to receive and ut1llze : WEEI<
these signals for purposes of calibration of

apparatus can obtain this from Letter Cir-

cular 171, which is sent by the Bureau on
request.

SCHEDULE OF SIGNALS

(Upper figurcs. kilocycles; lower hgures, meters.) R a‘ D E @ S E T S
*P. M. May 20 June 20 July 20 Aug. 22 j
10:00 1500 3000 125 250

TUUTTT2000 1000 2400 1199

: co. 165 83.3 | | —em ;
02 ... 1650 300 L0 253 in your spare time

. = 2D . . b
10:24 ...... 1825 3600 160 320 Join the Radio Association of America. Learn You veceive the privileve of { -~
164 83 1874 937 how to build and repair radio sets. The Asso- buying  parts I~\
2025 4000 180 3637 b il =t f “husi D Rve Mhemed o /
\o . 02 | ciation will train you—start you out in busi- I ou're elped  to
10:36 .. 143 75 1666 8725 ness if you wish. ~ Be the radio  “doctor” of take money.
2 5 e your community. $3 an hour upwards -easily JOIN THE ASSOCIATION NOW
1048 ...... 2225 4400 206.3 410 made. Radio offers you a big money-makin: If you've interesied in Radio 3 i 3 g
& I ) g dio for either pl re
135 68 1454 731 opportunity right now. lmoﬁt inln \1)1e l\;~()c1 ation  witheut dem because we
’ ¢ lave a plan whereby your Hlel))blehl]) nay not—need not
11:00 ...... 2450 4900 233.3 466.7 EARNS $500 IN SPARE i —cost you a cent. Only a limited rumI‘)ex of (hese ;npn;-
2 RE HOURS berst bl
122 61 1285 643 B - e g » hips are acceptable. Write now fur details, \Write be-
r4 » S I have at last found myself,” writes Lyle Follick, fore it’s too late.
11-12 2700 3400 266.7 525 Lansing, Michigan, ‘I hLave dlready made over $300 This Association has prepared a beautiful boeok that
. 0 O e D 5 571 building radio sets after werking hours.” Werner Eich- gives figure-facts regarding the mofit possibilities of
111 56 1123 ler, Rochester, N. Y., \\lites, "I have made over $50 a the Radie Industry, tl\e purpose of the Association, and
11:24 3000 6000 300 600 week in my spare time.”’ i the details of the Npecial Membership Plan.
Lt Loamiw v ol Our members ave starting radie stores, increasing their
100 30 999 DOO salaries, securing better positions, eaming big money tor MAIL THIS COUPON
the most enjoyable kind of spare-time work. ‘l‘--“-"---"'“'-"""'"--ﬂ"'"-----
are heginnin of transmission. RADIO ASSOCIATION OF AMERICA
ES(TTHHE‘SlChgl;)iIIIIOdlldbtbgs Amxgutes, b WHAT A MEMBERSHIP MEANS : Dept. RN-6—4513 Ravenswoed Ave., Chicago.
) ) A membership in the radio Assceiation of America ¥ Send me yeur book and details of your Special Men-
e;mbles you to get into Radio and make money from the ] pershinBRlan:
start, Name
P
You're taught how to build and repair all kinds of 7: Address
LI o7y [ —

by S
Underwriters

A (lcscrﬂxd in a BritisIty
Patents Corporation and \\ Dub111er OL.o

arrangement being shown m'thc iltustra- Lightning has no respect for people or
tion on - page 1439, Incoming voltages their radio sets. When it strikes it takes = .
are applicd between the grid G and the fila- the shortest path to ground. If vour set is Jewell Lightning
ment F of a tube V1, the pla{,el circuit of not protected by a reliable lightning arrester Arrester

g imductance compris- 5 . .
}Vh-lcll cont__uu’s‘m -'(1?Cto-l . i 1f the charge has but one path to follow, and The above illustration shows
ing the pr ll‘gdl}’ \\mi mg o ] aBI"d(};O;t re- that is through vour set. the arrester at about one-half
quency transformer, the usual “ attery . : PE— e e size. The case is glazed brown
] y The Jewell Lightning Arrester is listed  J5% 000" 2037 encloses an ae.

being omitted for the sake of clearness. The
sccondary winding comprises an inductance
1.2, having a very much larger number of
turns than the primary winding L1, and
is comected hetween the grid G2 of a sec-
ond tube and the common filament lead T,

and regulariy checked by Underwriters Lab-  curately calibrated air gap
oratories, thus insuring a uniform product ;Nhlch llSdaSSem_b‘l:ed an(gl_}fealed

. P B H o0 exclude molsture. e ar-
with maximum protection to costly radio [ i017is Suitable for either in.
equipment. door or outdoor installations.

Write us for descriptive circular

1 “C” battery if desired. Coupled to L1 No. 1019.
and L2 is another inductance 13, tuned by
a condenser Cl, the tuned circuit L3 Cl jewelz EleCtrlcal InStrliment (4‘00
being tuned to the same irequency as the 1650 Walnut Street, Chicago, Il1.
mcoming signals. The specification states “37 Years Making Good Iustruments”

that this arrangement gives amplification
which is sometimes 30 per cent. greater than
that obtained with the more usual form of =
R.F. transformer—Wireless [T orld. -

28 Leading Radio Engineers Specify

Hammarlund Products In Their Newest Receivers

= HAMMARLUND MANUFACTURING COMPANY

Dt B g

What Tumne Really

Does
(Continued from page 1437)

T T T

Products for all of tke
popular circuits.

Hammairlund Products
are officially specified.

P J——. o | 424-438 W. 33rd Street, New York
than in the previous case and the wavelength Ask as for a list of Jore Betiow Radic Write for illustrated
would be longer. Thus, in increasing our the latest models of I ; literature  describing
eapacity. we bring our circuit into reson- veceiogys| forkewhich &m %Eﬁ iﬁﬁ Hammarlund Precision

PREC/S/ION

PRODUCTS

ance with a lower freguency; and if a sta-
tion within range is transmitting on this
frequency we will hear it, but we will not
hear the first station. —

It will be seen from the ahove that, to | P>
tune to a certain station’s frequency, we
merely vary the capacity or the inductance,
or both, until the opposition offercd by the
inductance equals the opposition offered by |

=i

Insure your copy reaching you each month. Subscribe to Science & Invention—$2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N. Y, C.
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“Inquiries - - - - -
greatly exceeded anything that we had hoped for.”

P30 Fifth
New York,

the March
Lynch, in

vriter's comments as to

e
ELECTRAD

Main orrICE

MR ROy
JENTITERSE T

Ll geusux Canes asoz.
173175 VARICK STREET. NIwW YORK

TELIPHONE Walutn 4383

March 25, 1927

Lr. Mugo Gernshack
Radio News

Ave.
N. Y.

Dear Yr. Gernsback:

cAsLE ADONESS
DiICerrNEW YORK

T thought you zight be interested in receiving tre

the pulling power of Radlo News,

In anncuncing our nem device, Phazatrol, to the nar-

ket ve used a number of publications. A fen articles - cne in

i1ssue by Jokr Rider and another article by Arthur H.

Wews, incorporated this new product of ours,

The results, frankly, were astonishing and really more

than could be expected. The number of inquiries that came in
creatly exceeded anvthing that ve hdd hoped for.

The article by Arthur Lyrck hes drawn better than eny

magezine incorporatin; sn Electrag product,

You ey rest assured trat it will be unrecessary tu

Cordially yours,

SCTRAD, INC,

ever gell Electrud on the merits o Radio News as a consumer dee
mand creator.

[ FGu Moo=

l\/ R. MOSS has no corner on the advertising pages of Rapio NEws.

open to receive advertising of any reputable product.

splendid showing by Electrad are all in favor of the manufacturer.

New rates for fixed space to be used for a period of one vear are now in effect. Cor
municate with our near

est branch office or your advertising agent.

They are always W
The chances of duplication of

EXPERIMENTER PUBLISHING CO., Inc.,

I.. F. MeClure. 720 Cass St., Chicage. IIl.; Davies

230 Fifth Ave., New York, N. Y.
ADVERTISING REPRESENTATIVES

Harry E. Hyde, 518 Dresel Blds.;

Philadelphia, Pa.

Dillon and Kelly, 15 West 10th St., Kansas City. Mo.; A. I. Norris Hill Co., 3 Third St., San Franciseo
I

Magrane, Park Squave Bldg., Boston, Mass.; Calif.; 412 West 6th St.,

Los Angeles,

Calif.

e— -

ﬁ 1

super Heterodyne receivers.

Can improve your receiver.

show You how

“SUPER-HETERODYNE | g:fcls‘_'fﬁf"zl

CONSTRUCTION & OPERATION" cireaits—non-

By R. E. Lacault, E. E. | more stations
ORIGINATOR OF THE ULTRADYNE | logged.

This is a baok full of praetieal infermation and
many illustrations for the owners and huilders o

non-technical language so that evervone ean under- !
tand it. It explains the how and why of eac {

part, how to improve Your present set. low to loeate » P 00

and remedy troubles, how {)o build ]n hm‘e‘r 'lmmh- S -B ll 4

fier. and completely deseribes the latest deslen ¢ cr t

the New L.I8.4 by R. E. Lacault. clothhousnd—g—7 | up a el ll l,l!

thé durability and ab-

OUR SERVICE DEPARTMENT

tubes. Sets shicided and rebuilt.
WRITE FOR ESTIMATE

Build your own A’ and ““B’’ battery eltminator
at small cost We furnish Dparts required and

N D / LANGE
R. E. Lacault Radio Laboratories Book | ._AH R

Dept., 1931 Broadway, New York.

EASY
TO

Written in  plain.

Price | .
Under all conditions.
Complete set of correct and accurate full size solute reliability of
drawings for the construction of the L.R.4—the have been pr0ved
latest R. E. L. design. Price.............. $1.00

LASTS
A LIFE
TIME
No sagging
wires—no
corrosion—al-
ways in service.

the Super Ball Antenna

It has achieved an interna-
tional reputation—has given complete satisfac. |
tion in the service of users.
Sete wived for power 30 Day Uniqualified Guarantee By
The Manufacturer
See vour dealer today. An
satisfied users in America and Europe.

army of

DETROIT. MICH.

111 Muwaukee. wis. INCORPORATED
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the capacity. In this case the total imped-
ance is the resistance of the circuit; and the
strength of signal received, as well as the
sharpness of tuning, depends directly on how
small the value of the resistance is made.

SELECTIVITY MAY BE TOO GREAT

It is possible, if extreme care is taken to
keep the losses down and if a number of
these circuits are used successively, to ob-
tain almost any desired selectivity or sharp-
ness of tuning. Selectivity, however, beyond
a certain degree is not always desirable. For
instance, the signal from a station broad-
casting music covers a frequency band of at
least ten thousand cycles, five thousand
L

= 2

o RESONANT
= FREQUENCY
[1 4

=

[7a]

g 3
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I
1
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1
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1
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I

FREQUENCY  HOKC-Hoxc
INCREASING

FIG 9

Tllrems mst

WYL the entire range o

ceiver. These circuits must therefore rune
broadl; enough to eliminate the possibility
of a complete cut-off at any position of the
dial. This broad tuning is effected by intro-
ducing a certain amount of losses in each
circuit, and then using more stages of ampli-
fication to make up the signal strength that
was lost in the broadening process. This

| method is used by several receivers now on

the market.

WHEN THE TELEVISION IS PERFECTED
“Lady Singleton is asking for vou on the
television, sir.”
“Dear me, I shall have to call lier back—
I’'m not dressed. Frank Godwin in New
York Etvening Post.

Station

WRNY

NEW YORK
373.8 Meters - 802 kilocycles
is owned and operated by the
publishers of this magagiite

Our Editors will talr to youw:.
several times every week-
Sec. your Newspaper
for details
TUNE IN ON

WRNY
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The Face That Vamped
a Thousand Guys

(Continued from page 1431)

T R e,

chair. She refuses point blank to answer
any questions as to her whereabouts, repeat
ing, again and again, “I didn't kill him! I
didn’t kill him !

Several of us gets into the chair in behalf
of Mildred’s character, which runs proceed-
ings up to three o'clock. Then we're set.
Mildred’s lawyer is helpless. The jury is
just about to leave, when there’s a commo-
tion at the back of the hall. The judge raps
for order, and a disheveled object comes up
the aisle. I gives a gasp. It’s our normally
immaculate Jerry, much the worse for wear
but brimming with talk. He don’t look like
his usual self, but a word with the lawyer
fets him through the gate. He approaches
His Honor.

“Your Honor,” he pants, “may I present
the person who has just confessed to the
killing of Willard Montagu?”

The courtroom is dead silent for a moment.
Then Jerry turns and heckons to the door.
In comes Tap Jones, also bedraggled, with
two cops assisting in the fray.

“My God!” T mutters. “Not Tap—"

But the three separates, disclosing a fourth
in their midst. This object is also ripped up
and black-eyed, but I recognizes him. So
does several others in the court, including
Mildred. She rises from her chair, wide-
eyed with astonishment.

“Harry Fay!” she screams, and faints—
into the quickly-provided arms of Tap Jones.

The Judge bends over, startled. “Do you
confess to this murder ?” he asks, taken abaclk
at the sudden change in affairs.

Fay grumbles through his swollen lips.
“Yes, you've got me,” he mutters, his eyes
lowered. “T killed him.”

The Master intercedes.
for him?”

The Judge nods, wiping his brow.

“After T heard of the murder I visited the
home of Vfont"uru accompamed by Mr. Ham-
merstein,’ bccrms Jerry. “T was drawn, in
particular, to the peculiar radio receiving
set, frankly a masterpicce in cabinet work.
T was unable to ascertain the name of the
maker, or where Mr. Montagu had secured
the set, until one day when I interviewed
Miss T.eRoyve. To my surprise, I found that
she had a set identical to that owned by the
deceased !

“May I explain

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and “those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio _articles of any non-radio magazine
in existence.

Plenty of “How To Make It” radio art-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radlo
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

" Radio Articles Appearing
in June Science &
[nvention

Radio Direction Finder for Airplanes
The National Radio School

Radio Direction of Traffic
Silver-Marshall Short-Wave Receiver

A Secret System of Radio Transmission
A Radio Cabinet

And Many Others

Specified for the
TRANS-OCEANIC
TELEPHONE-INTERFLEX
In Radio News

A LL of the orchestra, all of the
voices—amplified with realism
and life! Nothing missing or dis-
torted—fine programs heard as
actually given. With its musically
balanced audio curve (as pictured),
the big Jefferson Concertone faith-
fully recreates all radio perform-
ances.  Fully shielded.  Sealed
against deterioration by dampness.
And only $6, at dealer's. Interesting
literature sent those who write.

JEFFERSON ELECTRIC MFG. CO.

Largest manufacturers of small
transformers

541 So. Green Si.,
Chicago, Ill. R —

(=5 rcn Erl T
CONCERTONE AMPLIFICATION CURVE

\ [T

RANGE OF PIANO SCALE

AopROVIDN' &

Cnnertong Transformers

Asimple, efficient circuit designed around a
supersensitive detector tube, a novel means for
properly regulating the energy transfer to this
detector, and the TRUPHONIC three stage
audio system to make the most of the pure out-

put of the detector and insure the greatest
beauty of tone;—that’s the DONLE-BRISTOL
B-6 TUBE CIRCUIT.

Kit No. 1 (Coils only)
Kit No. 2 including Coils, special Condensers and 3 TRU-
PHONIC audio units
Each kit with full directions
B-6 Supersensitive Detector. ..$5.00

Write for literature

THE
DONLE-BRISTOL CORP.,
54 Cambridge Street
Meriden, Conn,

BLUEPRINTS

You can obtain a complete set of
Blueprints for these receivers direct from RADIO NEWS
THE INTERBALANCED REGENERATIVE RECEIVER

Radio News Blueprint Article No. 21. ... ... ... ............. $1.25
THE TRANSOCEANIC RADIOTELEPHONE INTERFLEX

Radio News Blueprint Article No. 22, ., ... .. ... . ... $1.25
THE EL-FONIC ADAPTER UNIT

Radio News Blueprint Article No. 23 . . ... ... ... ... $1.00

Order Direct from RADIO NEWS

230 FIFTH AVENUE. NEW YORK, N. Y.
MENTION NAME OF RECEIVER AND ARTICLE NUMBER
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The next storm may do it.

Provide the protection the National! Board
of Fire Underwriters demand. It takes but
a few minutes to attach a

WIRT LIGHTNING ARRESTER

It is the approved air-gap type, heavily
insulated with Bakelite to withstand high
voltage, A Bakelite “petticoat” provides
added protection by draining off water and
keeping out dust. Metal parts are brass.
Nothing to rust or wear away. Will last a
lifetime.

Terminals are extra
heavy, and designed for con-
necting to aerial without
cutting wire.

At all dealers for $1.25
each. Get one today, for
tomorrow—well—you never
can tell.

5241 Greene St. Philadelphia, Pa.
Makers of Dim-A-Lite

Condenser Tissues

?

@ that this annoyance can usually be
traced to the use of imperfect con-
denser tissue paper?

Condensers built with DEXSTAR
Condenser Tissue, will give longest

IS your Radio set giving trouble?
Do the condensers have to be re-
placed frequenily? Are you aware

service and highest efficiency. ASK
your dealer to ask the manufacturers,
to use DEXSTAR Tissues only, as
insurance against condenser break
downs.

C. H. DEXTER & SONS, Inc.,

Specialists on High-Grade Condenser Tissues
Windsor Locks, Conn.

RADIO PANELS
OF GENUINE BAKELITE

Cut, drilled and engraved to order. Send rough
sketch for estimate. Our Complete Catalog on
Panels, Tubes and Rods—all of genuine Bake-
lite—mailed on request.

STARRETT MFG. CO.

520 S. GREEN ST. - - CHICAGO

Cooper “A” Eliminator
Not a Power Unit
Employs No Trickle Charger

Operates direct from the
Light Socket. See Your Dealer

“Miss LeRoye told me that the set had
been built. for her by her former husband,
Peter Lowry, an electrical engineering stu-
dent at college and a natural craftsman, and
presented to her as a Christmas gift. I
looked up Mr. Lowry, and he told me that
he had built hoth sets, and given one to Miss
LeRoye and the other to Montagu, who was
a very good friend, despite matrimonial com-
plications.

“I then re-examined Montagu’s set, and
found that the dials did not quite match, in
coloring, with the panel, nor did those of
Miss LeRoye’s set match with her panel.
Microscopic examination proved that the
dials had recently been exchanged! Some
fiend had taken the dials from Miss LeRoye’s
set, which naturally held her fingerprints, and
placed them on Montagu’s set, bringing back
to Miss LeRoye's set the dlals taken from
Montagu’s, to avoid suspicion. Gentlemen,
those dials were a deliberate substitution!”

There’s an audible stir in the courtroom,
but Jerry continues:

“That, of course, nullified the evidence of
the letter and handkerchief, which could
easily have been dropped, but did not throw
out the fact that Miss LeRoye had sung
over Montagu’s station. This puzzled me for
a few days unt11 in further examining Mon-
tagu’s effects, T found a complete llbrarv of
Miss LeRoves phonograph records, contain-
ing all of the numbers she had supposedlv
sung the night in question. Tt was so ah-
surdlv smlple that no one had thought of it.”

More applause.

“While T had established Miss LeRoye’s
innocence in a fair way, I had not found the
guilty person. In looking through Montagu’s
business records, T dlsCO\ered instances of
financial transactions with Harry Fay, Miss
LeRoye’s first husband. They had all, or
practlcally all, been heavy losses to Fay,
although it was patent that Montagu had lnst
on them as well. They estabhshed a possible
motive for Montagu’s murder on the part of
Fay, but no incentive for throwing the blame
on Miss LeRoye. Further rummaging about
the radio room brought to lwht a greasy
screwdriver, with a Wooden handle plamlv
fingerprinted. These prints proved to be
neither those of Montagu, Miss LeRoye, or
any person so far connected with the case.
I took a long chance and secured Fay's fin-
gerprints. They tallied.”

The Judge beams, but The Master keeps
right on, not waiting for applause.

“In confessing, Fay declared that he hated
Montagu, not only because of his losses, but
hecause he considered Montagu, Miss Le-
Roye’s second husband. had alienated her af-
fections from him. Though outwardly pro-
fessing friendship for Miss LeRove, Fay
hated her, because he felt that she had broken
up his happiness. On the evening under dis-
cussion, Fay knew that Montagu was alone,
and also knew where Miss LeRoye was, and
that she was in no position to talk in the
matter. So, durmﬂr a piano number which
Montagu was giving, Fay sneaked in through
a rear window and killed him with an iron
from the fireplace, just as he completed his
selection over the radio. Then Fay continued
the program, simulating Montadus voice—
Fay is a mimic of no small cahbre—and
played several of Miss LeRove’s records.
Then he altered the dials, dropped his evi-
dence, and left. Only he forgot all about
his own fingerprints when he dropped the
screwdriver. Why he didn’t use gloves then,
as he must have done while handlinq the
dials, T cannot see. but he plainly did.”

“Had to take off my gloves to pick up a
set-screw,” supplies Fav in a weary, end-

it-all tone. “Forgot about the screwdriver.”
“Very careless of you,” reprimands The
Master.

“Yes, wasn't it?” agrees Fay.
That about settles it. and Mid is freed
with emphasis. Tap Jones takes her away,
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A real bargain in
This
piece is beautiful-
ly finished in wal-
nut or mahogany,
with nickeled lid
support and full-

cabinets.

Ridge

Dimensions and prices

77x187x10”.... s+25 length piano
77x217510%. . 450 hinge. Rubber
77x247x10%. ... 475 S
77x26"x10”.... 5.50 anti-vibration feet
7rxa8x10%.... 625 gnd  free  base-
S I

board, 14"
warping.

non-

f.0.b. Hickory, cash

with order. —

c.o.d. half-price with h
order. 1& fg:lfg!ys/%r}yoluc/e

( POSITIVE ELIMINATION OF )

INTERFERENCE
“WEB” WAVE TRAP

Positively eliminates interference.
Increases  Veolume.  Increases Selectivity. Reduces
Static. Works on all sets, including loop sets.

Tested and Approved by RADIO NEWS Laboratories
ON SALE AT YOUR DEALERS, or will be sent upon
receipt of check, money order or cash by the manufac-
turer, under money back guarantee.

Manufactured by

WALTER E. BATHGATE CO., Inec.
65 West Broadway, N. Y.

Increases Distance.

'SOCKET POWER UNITS!

Ask your dealer, or write us for complete in-
formation on our complete line of socket power
units. chargers, Radio “A” and auto storage

batteries. STEWART BATTERY COMPANY

119 N. Peoria St. Chicago, TlL.
A

Victoreen . Universal
using
VICTOREEN
Super Coils
Send for Folder

Geo. W. Walker Co.
6528 Carnegie Ave.
Dept. H Cleveland, O.
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and that night the Inanities celebrates Mid's
fifth—and last, according to Tap. But later,
in our dressing room, Doris approaches Mid
with scandal aforethought.

“Dear, just between ourselves, where were
you that night? Why didn't you defend
voursel{ 7”7

1t’s a question we've been waiting to hear,
and AMid makes Doris and me promise to go
casy on the reputation.

“I'Il admit I lied to you—a little,” she
says, “about that rest in the country.” Then
she explains.

Later on, at Brightmere, The Master pops
the same crack. He also promises to lay off
the press about it.

“Well, vou see,” T begins, grave, “Mid’s
been on the stage for a long time, her laurels
resting not only on her voice but her face.
That face of Mid’s is known around the
world—everyvthing from personal appearances
10 testimonials for pipe tobacco. She thought,
of late, that her map was looking a bit old
and out of date, with wrinkles here and there,
and the thing worried her until she took the
fatal step.”

“Yes, ves:” urged The Master.

“Those two weeks she was gone she spent
in a beauty hospital, under an assumed name,
having her face lifted! Tay knew this, and
realized that he had her cornered. For if,
in order to save her life, she had admitted
having had the operation, she would have
(hsclo%d her age, and been the laughing
stock of Broad\vay That spelled ruin. If
she valued her reputation more than her life,
the chair was handy. From her viewpoint,
she had small choice in the matter. TFay
was clever, and I hand him the palm.”

TJerry is st'm(lmo,r up, amnzed “Why, the
little fool!” he velps. “Didn’t she realize

what would happen if she were found
auilty ?”
T erins. “Hcaven will protect the working

eirl,” T quotes, “bhut that depends on whom
she works.”

Copyright, 1926, by Robert Trancis Smith.

Radio Wrinkles

(Continued from page 1466)

AL WmmTg

fail back into the glass. This coating will
quickly harden, after w hich the tube should
he dipped again. Should any of the paraffin
get on the hase, it may be scraped off with
a knife.

Do not let 1he paraffin get too hot. It
should be poured from the pan into the glass
as soon as it reaches a liquid “state, and
allowed to stand in the glass a ihinute or so
before dipping.

Contributed by Howard R. Potier.
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This is item 4--It is 2
very good set for crys.s
tal control.,

i + 400V
1 v:|

S
T

Bulletin 237E List ovet
500 combinations of

FIG. 1 TEE COMPLETE CIRCUIT
i generators, MOtOr gen-
erators and dyna-
motors for Radio. I
you have not a copy
write for one.

P.S.--Have you acopy
of Filter Facts?

with from 850 to 400 volts of pretty good
“d.c.”, In lMI s case the dc. comes from
a small r penerafur minus any
filter, The c1vstal o%ullates (yep 1t dom)

Clipped from March 1927 Q. S. T.

ELECTRIC SPECIALTY COMPANY

Mark “ESCO” Trade
211 South Street Stamford, Conn., U. S. Ad

Manufacturers of Motors, Generators, Motor-Generators
Dynamotors and Rotary Converters, for Radio and Other Purposes

ﬂz/h;te e

Don’t confuse the Steinite with Power Units that oper
ate independently and merely attach to light socket to}
eliminate batteries. Steinite uses no batteries—is one |}
complete synchronized unit. Think of regular batteryj
expense before you buy a radio.

Ic An Hour To Operatell

thh Built-in Speaker

Faithfully reproduces  all
voices and every muclml
instrument with fidelity

tone. Not merely deswned
to eliminate battery annoy-

ance and expense—these  Steinite  Models -

Designer of Famous
Steinite Czrcuzt

are built to use power that batteries ean Complete

not sum}ly. Tfcar the Tone Test and you will .

be convinced. Their elear yeception will sur- Synchromzed

prise you. Any Steinite Dealer will gladly .
Bullt_ln Speaker answer every question asked about these new Unit

Steinite Models.

12!

Highly selective; coast to coast
recepiion. Al cabinets solid Jobbers! l TABLE
Philippine Mahogany, beautifully finished in |Write for Terms and MODEL
£ dark brown shaded lacquer Attach to any Territory on these
lighting circuit (60 cycle a.c. 95 to 125 v.) Use popular Steinite __.__—.._.—'I-E—EE'
new Q.R.S. Rectifier Tube. Guaranteed against Models
all electrical or mechanical defects 2-dial con- Dealers

trol, Prices do not inciude tu
STEINITE LABORATORIES

Factory at Atchison, Kans.
Largest Exclusive Radio Factory in the West.

Write your Jobbers

Gen’l Sales Office:
506 SO. WABASH
CHICAGO, ILL.

" Use any Speaker.

Easy Construction fbtr

the ““RHam”
(Continucd from page 1463)
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secondary tuning condenser, D, and the coun-
terpoise are hoth varied until thcre is a like
reading on each of these two meters. Reson-
ance is always indicated by the plate milliam-
meter and is evidenced by the highest read-
ing., Never go by the antenna or the coun-
terpoise meters for the highest output. If it
is desired to include a grid meter in the cir-
cuit, it mayv he inserted at the point marked
X in Fig. 1 between the grid leak and the
radio-frequency choke. This meter should
read approximately ten per cent. of the phtc—
meter reading.

ANTENNA INSTALLATION

The matter of protection is very important
and the rules of the underwriters should be

THE CODE AT AOME

i OMNIGR
THE
THE OMNIGRAPH Automatie Transmitter will

teach you both the Wireless and Morse Codes—
right in your own home—quickly, casily and inex-
pensively.  Connected with  Buzzer, DBuzzer and
Phone or to Sounder, it will send you unlimited
messazes at any. speed, from 5 to 50 words a
minute.

THE OMNIGRAPH is not an experiment. Tor more
than 13 years, it has heen sold all over the werld
with a money back guarantee. The OMNIGRAPH
is used by several Depts. of the U.8. Govt.—in fact,
the Dept. of Commerce uses the OMNIGRAPH to
test all applicants applyving for a Radip license. The
OMNIGRAPH has been successfully_adopted by the
leading Unjversities, Colleges and Radio Schoels,

>
15 I-?UDSON STREET, NEW YORK CITY

Send 6¢ for Catalog )
THE OMNIGRAPH NMFG.

If you own a Radio Phone set and dow’t know the code—you cre missing most of the fun

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 230 Fifth Ave, N. Y. C.
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For Convenience

Sake —

Control your “B” elimina-
tor and trickle charger
automatically with the

Yaxley
Automatic
Power
Control

Turn on your set
and the Power Con-
trol cuts in your
“B” eliminator, cutting out
€ ) g
the trickle charger. Turn
off your set and the Control
cuts out the “B” eliminator
and in with the trickle
charger. Its automatic op-

eration is sure and reliable.

No. 444—Automatic Power Con-
trol—Series Type for use with sets
having tubes with a current draw
equal to or greater than 6 U.V.-
199 type of tubes ......... $5.00
No. 445—Automatic Power Con-
trol—Multiple Type—for any tube
S35 Ea6G5a00000000000080000 $6.00
At your dealer’s. If he cannot
supply you, send his name with

your order to
YAXLEY MFG. CO.
Dept. N
Chicago, 1li.

9 S. Clinton St.,

EEIduEARERIVINEEsIXEANNRER

" Three FOOt Cone
Roll Type Speaker

MAKE YOUR OWN AND SAVE EIGHTY
PER CENT OF COST WITH THE FAM-
OUS ENSCO KIT. ONLY $10.00.

MAKE YOUR OWN THREE FOOT CONE
OR ROLL SPEAKER IN LESS THAN AN
HOUR. Complete parts furnished in kit form.
We guarantee this speaker the equal of any
manutactured cone speaker at any price.

With this THREE FOOT CONE SPEAKER
vou hear all the tones. It brings out the true
depth and beauty of orchestral and instru-
mental music. Can be operated softly for Liv-
ing Room Music or Full Volume for dancing,
and without trace of distortion.

Kit includes famous “ENSCO" cone unit, the only
divect-drive, distortionless unit for larZe cones;
Alhambra Fonotex for big cone, with brass apex,
two Sepia DPrints showing cabinet or simple stand
construetion.  All necessary instruetions.

Buy this wonderful speaker under our absolute guaran-
tee,  Your money baek if ¥ou aré not convinced that
it is the finest reproducing medium obtainable at any
price., It works on any sef, with crdinary Tubes or
with Tower Output.

“m——— = SEND NO MONEY!m—m ==

ENGINEERS’ SERVICE CO.,
25 Church St., (Desk N) New York City

Write your name plainly as indicated below, then mail

and complete kit will be forwarded to you. Just pay

postman $10.00 upon delivery.

T i R P o oI TP PSPy PSp R e .

AD D RE S i i i i,
J

C. L. PARKER
Ex-Examiner U. S. Patent Office

Attorney-at-Law and_ Solicitor of Patents
McGill Building, Washington,

Patent, Trade Mark and Copyright Taw

carefully followed. For convenience the
regulations pertaining to transmitters are
given at the end of this article.

A very efficient lightning protector can be
easily made by the constructor by following
the idea illustrated in Fig. 4. On a hard-
rubber base, 4x4xl4 inches, are mounted
three 14-inch brass rods which are pointed.
These points are brought to within about
¥4-inch of each other, and connected to the
antenna, the counterpoise and the ground as

GROUND

cR ANT.

Fig. 4. Details of an inexpensive and efficient
lightning protector.

shown, This type of protector has been
passed by the underwriters for use with
transmitters and will be found one of the
best types that can be made or purchased.

The keying relay is a reconstructed Ford-
generator relay with the series coil removed.
The shunt coil is connected in the key line
to the battery, as indicated in Fig. 5.

The antenna need be only a vertical wire
forty feet in length. The construction of
this will depend, of course, upon the indi-
vidual location. For instance, the writer’s
antenna is suspended from the top of a 32-
foot mast erected on the roof of a garage
which is about fifteen feet high.

[——  B=—{ONTACT
i
42 = — HIGH
‘ VOLTAGE
FiL
BAKELITE INSULATOR
| POST
|
| BATT oo i
i ¥ ’ KEY
;!IEII i
Fig. 5. Details of the heavy-duty keying relay.

which is operated by a hand key in a low-
voltage circuit.

When the counterpoise can be located ap-
proximately two feet above the ground it
should be about twenty feet long (which is
half of the antenna height), but it should be
so arranged that its length can be varied.
The reason for this is that, by varying the
length, the current reading in the antenna
and counterpoise meters can be made equal.

An easy method of varying the counter-
poise length is by running through two pul-
levs, spaced horizontally about 20 feet apart,
the counterpoise tied to the end of an equal
length of rope. One of these pulleys is con-
nected to the counterpoise inductance and
when the rope is pulled it varies the effective
length of the counterpoise.

UNDERWRITERS' RULES

a. Antenna and counterpoise outside buildings
shall be kept well away from all electric light or
power wires of any circuit of more than 600 volts,
and from railway trolley or feeder wires, so as to
avoid the possibility of contact between the antenna
or counterpoise and such wires under accidental
conditions.

b. Antenna’ and counterpoise where placed in -

proximity to electric light or power wires of less
than 600 volts. or signal wires, shall be constructed

wwWw.americanradiohistorv.com
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Hotel
SHERIDAN-PLAZA

CHICAGO
Sheridan Road at Wilson Ave.

At this beautiful hotel, in Uptown Chicago,
you'll find choicest accommodations at
prices lower than those of downtown.

Excellent restaurant and Narcissus Grill
Cafeteria. 18 minutes to downtown.
Elevated, surface lines, fast motor coaches.
Rooms with pri-
vate bath, $2.50 a
day and up. 250-
car garage directly
opposite.
H. A.
BIRNBAUM,

Manager

Eliminates Interference!
without extra tuning

THE NEW KLOSNER
STATION - SEPARATOR

The New Klosner
Station Separator is
unconditionally
guaranteed to work
to your satisfac-
tion.

Positively overcomes crowding and -cross talk’’ be-
tween stations, especially on Jower wave lengths.
No skill necessary te attach or operate it with
your set. Just connect in series between vyour
aerial and set.

$1.00 at your dealers or direct from us.

KLOSNER RADIO CORP.,
1022 East 178 Street New York

Six tubes ~0ne Control

;VFEE ERPHE

Sold by Authorized
Freshman Dealers Only
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Follow these advertisements every month, Reliable advertisers from all over the country offer their most attractive specials in these

Classified advertising rate twenty-two cents a word for each inser tion.
Name and address must be included at the above rate.
accredited advertising agency. No advertisement for less than 10 words accepted.

Objectional or misleading advertisements not accepted. Advertisements for the August issue must reach us not later than June 1st,

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO: INC. 230 Fifth Avenue, New York, N. Y.
i e kR P I g i Tk

o S B S

IR L

NIT

Y :

Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by an

el o

:
S G T S i

Agents Wanted

Motorcycles, Bicycles

Sclessier Wazted

i Tvery 3 buys gold
Big Meney and fast sales. Tvery owner uy: 0
{iiitinls for bis auto, You charge $31.50; mike $1.33. Ten
orders daily cusy. ‘Write for particulars and free smnple;.
American Monogram Co., Dept. 133, Kast Orange, N. J.

Guarantecd Genuine Gold Leaf Letters anyouc can pu}t{_l‘(z)xé

i Vi 38 1ty ¥ S smand

store windows,  Large nrofits, en«}\mt‘nls_du‘n‘)u E

samples.  Metallic Letter Co., 422 N. Clark, Ch 0
intiodicce.  Amazing cav

| Aute Gas Saver Free. To

performance.  Doubles mileage. Inventor,

CRITCHLOW,

D-88. Wheaton, Il _
Sell absolute necessities. Cost 2c, sells 2ic. Prices
lowest.,  Seven different samples  30c. Catalog FREE,

Mitls Sales Ca., 13 last 16th St.. New Youk.

ili i ear eceiy frers

T5c puts your name on mailing list year. Receive o .
maguzines.  Kentucky Agency. Covington, ISentucky.

m m R

Art
Genuine French Art Pictures—ten for $1.00.
worth, care Coney Island Post Office, New Yorke

R. Went-

Business Opportunities

Free Beok. Start little Mail Order Business. Pier Com-
pany, 72A1° Cortland Street. N. Y
Stocks, Bonds, Domestic, Foreign, bgugl‘lt, sold. I}e:\lg;‘s
in all nm\'kclal)ic securities. Frank Y. Everett & Co., 20
sroad St., New York

Co-operative membershin in ETA BADIO s estahli
ing one honest, industrious man_of each lpcality in l}
own successtul radio industry. Young married men pre-

county. _Iuuitable Indu

lerre i aming  youy L
::“Ld‘;\ssucizni‘:{n,’R:ld'm lgi\nion, 350-R Broadway, New
York.

Advertise in 275 Country Newspapers, 28 words, $10.00.
Keator. Hattford Bldg., Chicago.

spenses paid ay railway
on for you after com-
course or money Tre-
Write for free booklet.

Earn $120 to $250 Menthly:
tratfic inspecter; we secure Dbo
bletion of 3 months’ home study
tunded. Excellent opportunities. : b
(1-30, Staudard DBusiness Tyaining Ingt.. Buffalo, N.

Don’t Buy a Bicycle Motor Attachment until you get
(ﬁxr catalog and prices. Shaw Mg, Co., Dept. 6, Galesburg,
ansas.

0Old Money Wanted

$2 to $500 each paid for hundreds of Old or Qdd Coins.
Kcep all old money, it may be very valuable. Send 10c for
New Illustrated Coin Value Book, 4x8. Guaranteed Drices.
Get nosted. We pay Cash. Clarke Coin Company, 14 Street,
LeRoy. N Y.

Salesmen—Amazing New Drugless health preduct in bix
demand.  $6.50 profit on every sale. The $2.500.000 000
spent yearly for health assures you a tremendous market
with no- dull seasons Exclusive territory.  Write tor
special _offer.  Radiumized Applicator Cu. Fill-
more. Buffalo, N. Y.

[N

]
=)

303-C

1

Scenery for Rent

World’s Most Beautiful Setlings fcr opcras, plays, min-
strels.  Amelia Grain, Philadelphia.

Patent Attorneys

Patents—Send for form ‘‘Evidence of Conception’” to be
signed and witnessed. Form, fee schedule, information free.
Lancaster and  Allwine, IRegistered DTatent Attorneys in
I[)'nit‘cd States and Canada, 269 Ouray Bldg., Washington,

C.

Send drawing or model of your invention for
examination and instructions.  Advice and hooklet free.
Highest references. Dest results. Promptness assured.
Watson B. Coleman, Patent Lawyer, 721 9th Street, N.W.,
Washingten, D.

Irventors—Should write for cur Guide Book, ““How to
'Obtain a DPatent’” and Record of Invention Hlank. sent
free. Send model or sketch of inventions for our Inspec-
tion and Instructions. Free. Radio. Klectrical, Chemical.
Mechanical and Trademark Bxperts. Terms Reasonable.
Victor § Evans & Co., 922 Ninth, Washington, D. C.

Patents,

Patents

Inventions Commercialized. Patented or unpatented.
Tirite Adam Fisher Mfg, Co.. 278 Enright, St. Louis, Mo,

Patent Sense—Valuable book free. Sce Lacey’s ad page
1184—Lacey & Lacey, 631 F. St., N.W., Washington, D.C.
Established 1360.

i e

Mcnogram Autemohiles $1.35 Profit, ten minutes work, Patents for Sale
Kvery owner wants them, millions without, partieulars
frec.  Motorists Accessories Co., Mansfield, Ohio. 1,586,931. Won interference in Patent Office over Jife
i LS Support shown page 636, Nov. 1925 Radio News. P,
’ Joyce, 1044 DPershing, Davenport, lowa.
Chemistry
Learn Chemistry at Home, Dr. T. 0’Conor Sloane, Postage Stamps

noted educator and seientific authority, will teach you. Our
home study correspondence course fits you to take a position
as chemist. See our full page ad on Dpage 1483 of this
issue._Chemieal Institute of New York, G6R-W. Broadway,

New York City

Correspondence Courses

courses sold on repurchase
Maney-back guarantee.
Lec Mountain, DPisgab,

correspondence  schecl
Also rented and exchanged.
free.  (Courses bought}.

Used
hasis.
Catalog
Alabama.

For Inventors

1 am in touch with hundreds of moneved men_and manu-
ractuvers who wish to buy good inventions. Hartley, 3
Court St., DBangor, Maine.

i N, [T

Help Wanted

Earn $25 weekly, spare time, writing for newspapers,
magazines. Iixperience unnecessary. Details FREE. Press
syndieate, 973, St. Louis, Mo,

Set Builders! We furnish jobs for you. (No Fee.)

Competent men necded today in every community to build
1LC-27, Mammarlund-Roberts, Ultradyne, Loftin-White and
Browning-Drake Sets. Big money for you it you can
qualify. Register Now, giving particulars. experience, ref-
erences.  Allen-Rogers, Inc., 118 E. 28th St., New York
Clty.

Oetectives Needed Everywhere. Travel. TExperience un-
necessary.  Paitieulars free. Write, American  Detective
Systen,” 2190 Broadway, N. Y.

moremes "

Instruction

Stamp Cellectors—Dhillins  Monthly Bulletin (illustral-
ed) offers over 200U special bargains. sets, packets, single
stamps. efe., each issue. Free Phillips, Box 1012 Mart-
ford, Conn,

Printing Outfits and Supplies

Song Poems

Song Poem Writers—Address Roy Hibbeler, DTX, 2101
No. heystone Ave.,, Chicago.

e

Song Writers

Monarch, 1172 Broadway. Dept. 112,

Song-poem writers.
New  York.

Stammering

St-tut-t-t-tering and stammering cured at home. In-
structive booklet free. Walter McDonnell, 121 Arcade, 1126
Granville Avenue, Chicago, IlL

LRI .

Telegraphy

Telegraphy—Both Morse and Wireless taught thoroughiy.
ig salaries. Wonderful opportunities. Expenses low,
ehance to earn part. School established fifty years, Catalog
free. Dodge’s Institute, Cour St., Valparaiso, Ind.

Wanted to Buy

Full Value Faid for O1d Gold, Jewelry, Watches, Diu-
monds, erowns, bridges, dental gold, silver, platinum, gold
or silver ore; magneto npoints, old false teeth. Packages re-
turned if our offer is not satisfactory. Tnited States Smelt-
jng Works (The Old Reliable) £9 So. State §t., Dept.
16, Chicaga, Il B

150 RADIO
HOOK-UPS

Print your own cards, stationery, circulars, paper, ete.
Complete outfits $8.85; Job Presses $11, $29; Rotary $119.
Print for others, bix profit. Al casy, rules sent. Write
for catalog presses, type Daper, etc. Kelsey Company, IFF-13,
Meriden, Conn.

Multigraph typey.'ritten letters sell anything, Two dol-
lars thousand. Miscellanecus printing. Mayer Rey Cor-
poration, Monmouth, Illinois.

Radio

Boys! Don’t Overlook This, The ‘‘Rasco’”” Baby Detector.

Greatest detector ever Dbrought out with moulded base.

Fully adjustable. See former advertisemcnts in this pub-
lication, or our eatalox. Detector with Galena Crystal, com-
plete 50c, the same detector with Radiocite Crystal, 75c pre-
paid. Send for yours today. Radio Specialty Company,
63-98 Park Place, New York City.

Attention!—50 vacuum tube hook-ups. The greatest eol-
lection of vacuum tube circuits ever brought under two
covers at such insignificant cost. These diagrams will be
found in the great “"Rasco’” catalog, which contains raw ma-
terials and parts in a greater profusion than any cther
catalog. Send for free catalog. Radio Speeialty Co.,
95-98 Park Place, New York.

Free Sample Ivory Radio Panel, the new radio panel now
in great demand. Its hundsome grained and polished sur-
face, insulating qualities, workability, and permanent fin-
jsh. will make the most heautiful and efficient set of all.
o Ivory dials and knobs. Ivorylite Radio Panel Co.,
0 Avenue G, Fort Worth, Texas.

We teach you to build your own radis free. Write ;S T 0B for — Tre Asdreted inm firct
" P M et o o etm e end 25¢ for catalog. Amount to be deducted in first
f"‘a "_‘"I‘:j““:l"“' 5 )’"S‘;"’M?“d;‘_’ ‘\hg"i ”‘{f“""' ‘T(‘I‘”' 3 order. Dombrowski, 4341 S. Campbell Ave., Chicago, Il
. Build Your Own Broadcasting Set. ey simple b N C. A. Radic Institute, 151 East 86th Street, New
Rl(t\‘l.}é)s(gl\f.l\G\Vehrlnsnuctmng (T LI Walter  Schultz. York. Hundreds of successtul wraduates. FHome Study and
- . School courses. Radio operating or Mechanics. Send for

Free Booklet.
Mi 1l Build the latest non-directional rexagonal aerial for bet-
iscetianeous ter reception, tone and quality. Tull instruetions with
blueprint, $1.00. R. F. Williams. North Powder. Oregon.
tnventors: Tlse our special service for presenting your Let us guete price on your requirements for that out-

invention or patent to manufacturers. Adam Fisher Mfg. Co.,

278-A Tnright, St. Louis, Me,

Radio Parts Sales Co.. Orange, N. T.
All Towers for cvery Wavelength—

fit yow’'re building.
Transmitting Sets.

Forms to Cast_Lead Soldiers, Indians, Marines, Trap- within every purse. Also Wavemeters and Short Wave
ners, Animals, 151 kinds. Send 10c for illustrated Cata- Tuners, § & S Radie Co., 31 N, Warren St., Trenton,
logue. TI. €. Schiercke. 1034 72nd 8t., Brooklyn. N. Y. N, T

“Wanted: 200 men who have built 2 or more successful

veceivers, $7-$10. spare time evenings. Not a_  selling
proposition, E. W. Parker, Lynn St., Peabody, Mass.

Repairing Specialist on Loud Speakers, Headphones and
Transformers. Guaranteed Work with FLowest Prices. S.
& ©. Radio Co., 31 N. Warren St.. Trenton. N. J.

www americanradiohistorv com

68 Pages of Radio’s Most
Popular Circuits

This 68-page book of the Consrad Company is the latest
cempilation of Hook-ups in Radio. The Ilcok-ups are
those that have been tried, tested and perfected b
time and by thousands of Radio Listeners.

This priceless book contains: 1§ Crystal Detector cir-
cuits, 39 Regenerative, 21 Reflex, 23 Radio Freaquency,
10 Super Regenerative, 10 Amnlifier and Oscillator, 3
Ruper-Heterodyne and other valuable Hook-ups.

All circuits are shown by simplified drawings and each
is explained in detail.

The book is 6x9 inches in size, illustrated, and is con-
tained in a special attractive 2 color cover.

25¢ ON ALL NEWSSTANDS

The Consrad Co., Inc.
230 Fifth Ave., New York
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No matter whether you want to
improve a set younow have or build
a new one ~ ger rhis book first. Tells
how to build the latest one,two and
three dial receivers ~ 5 to 7 tubes.

10% PREPAID
GEARHART-SCHLUETER. fresno (al

" outside the building.

Resistors
CEED

Half Size

All standard sizes 14 to 1000 ohms.
Used in filament circuits and as
grid resistors.

Special resistors made to order.
Write for Illustrated Folder.
In Canada: Carter Radio Co., Ltd., Toronto

CARTER RADIO CO.
CHICAGO

BE memeeqy
Gl

Mgy

(The Kodel Radio Corp.‘

The World’s Largest Manufacturers of
Battery Chargers and Eliminators

Cincinnafti, Ohio
Watch for our 1927-28 Announcement
—

\

STOP WATCHES

Needed for Accurate Laboratory Timing. The
“Pastor” 1is a guaranteed fifth-second time-
piece. Unbreakable crystal. Price only $7.50.
Start, stop, flyback hand. Or a fifth-second
Timer only, 30 minute register, 6 jewel. Price
only $11.25 Write today to
Sterling Stop-Watch Co., M'n’fr.

15 East 26th St New York, N. V.

and installed in a strong and durable manner, and
shall be so located and provided with suitable clear-
ances as to prevent accidental contact with such
wires by sagging or swinging.

c. Splices and joints in the antenna and coun-
terpoise shall be soldered unless made with ap-
proved splicing devices.

d. Lead-in conductors shall be of copper,
bronze, approved copper-clad steel or other metal
which will not corrode excessively and in no case
shall be smaller than No. 14,

e. Antenna and counterpoise conductors and
wires leading therefrom to ground switch, where
attached to buildings, shall be firmly mounted 5
inches clear of the surface of the building, on non-
absorptive insulating supports such as treated pins
or brackets, equipped with insulators having not
less than 5 inches creepage .and air-gap distance
to inflammable or conducting material, except that
the creepage and air-gap distance for continuous
wave sets of 1000 watts and less input to the trans-
mitter, shall be not less than 3 inches.

. In passing the antenna or counterpoise lead-
in into the building a tube or bushing of non-
absorptive, insulating material, slanting upward
toward the inside, shall be used and shall be so
insulated as to have a creepage and air-gap dis-
tance of at least 5 inches to any extraneous body.
except that the creepage and air-gap distance for
continuous wave sets of 1000 watts and less input
to the transmitter, shall be not less than 3 inches.
If porcelain or other fragile material is used it
shall be protected where exposed to mechanical
injury. A drilled window pane may be used in
place of a bushing provided creepage and air-gap
distance as specified above is maintained.

g. A double-throw knife switch having a break
distance of at least 4 inches and a blade not less
than 1§ inch by U inch shall be used to join the
antenna and counterpoise lead-in to the grounding
condnctor. The switch may be located inside or
The base of the switch shall
be of non-absorptive insulating material.  This
switch shall be so mounted that its current-carry-
ing parts will be at least 5 inches clear of the
building wall or other conductors, except that for
continuous wave sets of 1000 watts and less input
to the transmitter, the clearance shall not be less
than 3 inches. The conductor from grounding
switch to ground shall be securely supported. (It
is recommended that the switch be located in the
most direct line between the lead-in conductors
and the point where grounding connection is
made.)

h. ‘Antenna and counterpoise conductors shall

he effectively and permanently grounded at all
times when station is not in actual operation and
nunattended, by a conductor at least as large as
the lead-in and in no case smaller than No. 14
copper, bronze, or approved copper-clad steel. This
protective grounding conductor need not have an
insulated covering or be mounted on insulating
supports. The protective grounding conductor
shall be run in as straight a line as possible to a
good permanent ground. Preference shall be given
to water piping. Other permissible protective
arotinds are the grounded steel frames of buildings
and other grounded metal work in buildings and
artificial grounding devices such as driven pipes.
rods, plates, cones, etc. The protective grounding
conductor shall be protected where exposed to me-
chanical injury. A suitable approved ground clamp
shall be used where the protective grounding con-
ductor is connected to pipes or piping.  Gas pip-
ing shall not be used for the ground. (It is rec-
commended that the protective grounding conduc-
tor be run outside the building.)
. i. The operating grounding conductor shall be
of copper strip not less than 34 inch wide by 1/32
inch thick, or of copper, bronze, or approved cop-
per-clad steel having a periphery, or girth. of at
least 34 inch, such as a No. 2 wire, and shall be
firmly secured in place throughout its length.

j. “The operating grounding conductor shall be
connected to a good permanent ground. refer-
ence shall be given to water piping. Other per-
missible grounds are grounded steel frames of
buildings or .other grounded metal work in the
hnilding, and artificial ground devices such as
driven pipes, rods, plates, cones, etc. Gas piping
shall not be used for the ground.

k. Where the current supply is ohtained di-
rectly from lighting or power circuits. the con-
ductars whether or not lead covered shall he in-
stalled in approved metal conduit, armnored cable
or metal raceways.

1. When necessary to protect the supply sys-
tem from high-potential surges and kick-backs
there shall be installed in the supply line as near
as possihle to each radio-transformer, rotary spark
@ap. motor and generator in motor generator sets
and other auxiliary apparatus one of the following:

1, Two condensers (each of not less than

1/10 microfarad capacity and capable of with-

standing 600-volt test) in series across the line

with mid-point between - condensers grounded :
across {in parallel with) each of these con-
densers shall he connected a shunting. fixed
spark-gap capable of not more than 1/32 inch
separation.

2. Two vacuum tube type protectors in
series ~across the line with the mid-point
grounded.

3. Resistors having practically zero induc-

tance connected across the line with mid-point
grounded. (It is recommended that this third
method be not employed where there is a cir-
culation of power current between the mid-
point of the resistors and the protective ground
of the power circuit.) .

4. Lightning arresters such as the alaminum
cell type.
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Guarante__ed
Performance

ata

5§07, Saving!
World Storage
“A” Battery

2-Year Guarantee
Bond in Writing

ACKN OWLEDGED as the

most reliable and economi-
cal ““A” power known to radio,
the ‘“A’’ Storage Battery has
yet to find an equal. Guaran-
teed performance proves it. No
other method can give the same
lasting satisfaction, For this
reason, the World Radio Stor-
age ‘‘A’’ Batteryis the constant
choice of thousands of set
owners. Solid Rubber Case.
APPROVED and listed as standard

- by Radio News Lab., Pop. Se¢i Imst,
Standards, Pop. Radio Lab., Lefax,
Inc., and other famous radio author-

1es.
SEND NO MONEY--We ship same
ay order i3 received by Express, C.
0.’D. Batterles subject to examipa
tlon on_arrival. 5% discount for i
cash In full with order. Send today.

WORLD BATTERY CO., 1219 So. Wabash Ave,
Dept. 10 8 Chicago, i,

Set ?owr radio dials at 238.3 meters for
World Storage Battery Station WSBC.
Variety—new talent—always interesting.

e _b‘;?

BUILD YOUR OW
GRAN r_rq;@ll:n's CLOCK

¥ New

Low Prices

SOLID RUBBER CASE
RADIO BATTERIES

6-Volt, 100- Amperes
$10.00
6-Volt, 120- Amperes
~ 7 812.00
6-Volt, 140-Amperea
$13.00
SOLID RUBBER CASE
AUTO BATTERIES
6-Volt, I1-Plate .
$10.00-

. 6-Volt, 13-Plate
$12.00

12-Vélt, T-Plate
314.50

—and then build them
for your friends and
neighbors — Everyone
wants one—fine profits,
no competition. We fur-
nish blue prints and fin-
nishing material, works,
i dial, pendulum, weights,
1 ete.
Plain works as low as $5.00,
others with ~chimes at a
‘range of prices to suit every
customer. '
Ask for Attractive Free Offer
. AMERICAN CHIME
CLOCK ' COMPANY
1681 Ruffner St.,
Philadelphia, Pa.

Cresradio Corporation

Formerly
CRESCENT RADIO SUPPLY CO.

Announce their removal to
166-32 Jamaica Ave., Jamaica, N. Y.

Your patronage has required us to double our
floor space twice in three years.

A Laborator
> 4

Dual resistances for DeForest I
tube or one or two fifty watters, $3.50
Special Grid Leaks for any tube to order. Let
Its solve your voltage drop problems. Use all tubes
in a erystal controlled transmitter on main gener-
ator. Our resistances will take care of the different
voltage: requirenients.

i

White for Mow (927 Culalag

Remler Dwision of
Grdvi,'ﬁs,trxielsmMIg.Ca

260 Tirst Street --San Francisce.

You can be quickly cured if you

STAMMER

Send 10 cents for 288-page book on Stammoering
and Stuttering *Its Cause and Cure.”” Tt tells
tow T cured myself after stammering 20 yrs. B, W.
BOGUE, 6968, Bogue Bldg.. (147 N. L St.
Indianapolis.

Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave, N. Y. C.
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The first and only complete
manufacturers directory of all
Standard Radio Receivers.

We all want to know what kind of a set is
best to buy. Here is a book that describes
all standard manufactured sets from authen-
tic descriptions furnished by the manufm'tm-
ers themselves.

It gives vou all the informat-it;.n.you need to

make your choice. saves vou from “blind”

buying., and vain regrets.

GIVES PRICES, TECHNICAL DESCRIP-
TIONS—ILLUSTRATIONS

Receivers are illustrated. prices are given, manu-
facturers’ names and addresses supplied. General
characteristics of sets are described, number of
tubes, “Elcctrified” Receivers, etc.. ete.
Al you need know—Just like a
“Show."”

The anly book of its kind—absolutely unprejudiced.
52 pages—size 6 x 9 inches profusely illustrated.

DON'T BUY IN THE DARK—AVOID MARKING
THE WRONG CHOICE.

U'SE “The directory of Standard Radio Sets.”

ONLY 25¢
Sold Everywhere

If your dealer cannot supply you
Write direct

permanent

The Consrad Company, Inc.
230 Fifth Ave. New York, N. Y.

By ROBERT HERTZBERG

HOW TO USE RESISTANCE IN
RADIO, published by the Ward Leonard
Electric Company. Mount Vernon, N. Y.
514x6% inches, 32 pages, paper covers, il-
lustrated. Price, $0.15.

DESIGN AXND MANUFACTURE OF
RESISTANCE UNITS. and RESIS-
TORS FOR RADIO CIRCUITS. pub-
lished by the International Resistance Com-
pany, Philadelphia, Pa. Four-page folders,
cost free.

While all three of these pamphlets must be
classed essentially as advertising matter. they con-
tain much useful information that the radio ex-
perlmcntel will find mterc«mg and profitahle. The
first is something of a sy mposmm of socket-power-
unit hook-ups, and contains data on the assembly
of a number of typical devices of this kind. A par-
ticularly valuable chapter deals with Ohm’s Law
and how to use it in solving the comon resistance
prohlems encountered in radio work.

The last-named pamphlet is devoted mostly to
the use of high-value resistors (of the small tubular
variety) in receiving circuits. It gives some excel-
lcnt advice on the selection of various sizes of
resistors for different purposes in radio sets.

OUR RADIO PROGRAMS—\WHAT IS
WRONG AND WHY. by Corbett-Smith.
Published by John Bale. Sons and Daniels-
son, Ltd., London. England. 514x8 inches.

40 pages. paper covers. Price, one shilling.

We have been hearing for some time that broad-
casting in Great Britain is in a very bad state. Tt
has been stated that the programs are banal, the
management of the stations amateurish, and that
the recent acquisition of the British Broadcasting
Company bf the govermnent has only aggravated
what was already an exasperating situation. How-
ever. we had no idea that the general public dis-
satisfaction could he great enough to prodmc a bilt
of complaint so full of biting ridicule and invective
as this serious work of a popular British writer.
If only half of what he says about the B.B.C. and
its methods of operation is true, British hroadcast-
mg must indeed be in a very sorry condition,

“Like a hundred other now great British con-
cerns. the B.B.C. was the result of prnatc enter-
prise.” Mr. Corbett-Smith writes. “Half a dozen
men sitting round a table. and a small office on loan
to start with. Those men were all men of note in
commerce and industry. engaged in_the manufac-
ture or sale of radio apparatus. Their interests
were wholly industrial or commercial. They began
the creation of a great machine, They created
that machine—and a machine it remains a machine
\\-ithout a soul.

“And that is ‘what is wrong with the B. B. C.",”
he summarizes neatly.

The men nppmn.ed to the task of formulating
programs had. it is asserted. absolutely no knowl-
cdge of the entertainment husiness, and the pro-
grams they presented showed this ignorance from
the start.

“And yet this was an_artistic enterprise. the
meatest in the country.” cominents the writer.

“At the present time. awl to the best of my knowl.
cdge. there are only two men out of a stalf that
must run inte hundreds. who can justly be said to
possess the lnrlhglft and so anything of the knowl-
edge. c\pcrlence and inclination demanded for the
art as a whole.”

Even the business administration of the great
B. B. C. monopoly was faulty. In discussing this
aspect of the gencral disorder. Mr. Corbett-Smith
says:

“I remember once, some two odd years aga. try-
ing to put through a perfeetly straightforward busi.
ness deal with the Company.” Naturally T expected
from them the attitude and disposition of an ordi-
nary husiness mrpontmn But after lengthy and
courteous discussions in which the rudiments of
business were denied. T left in a state of complete
hewilderment to sleep over it.  Next moruing., puz-
zling over it in bed with my first cigarette. T tried
to recali where hefore I had met that quaint be-
havior. Suddenly I leaped out of hed. T had got
it. Tt was exactly how iy little son of two and a
half had behaved when denied a biscuit or checked
for some tiny fault. He would hide in a corner
and talk it over with himself in queer little com-
ments.

“I went back to the B. B.C. and humared the
official exactly as we humored the youngster at
home. Tt worked to perfection. That officer came
out of his corner at once, and within a few minutes

wwWw.americanradiohistorv.com
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stations crowd the gir
Espoil your programs

use a
wave trap/

Brand New Consrad Pattern
Enables You to Build One at
Home

TO matter how large or small,
& how expensive or inexpensive a
Radio Set may be, it can he decidedly
improved with a good WAVE

TRAP.

The Receivers of today are not built
incorrectly—They are as efficient as
Radio Engineering skill can make
them. i

The fault lies in the fact that there
are so many stations on the air that
receivers cannot separate them prop-
erly.

The snmple W \VF TRAP solves this
problem—It brings order out of
chaovs. It helps scparate the Wave-
lengths,

THE NEW CONSRAD
WAVE TRAP PATTERN

This new pattern contains a gigantic blue-
print. size 27 inclies by 2014 iuches. con
taining shmplified Panel layout. Front View.
Top View, Side View aud Picture Wiring
diagram. Al measurements are shown act-
ual size. Also a complete Illustrated Paw-
phlet is enclosed that shows you exactly how
to proceed thoughont the entire constrirction;
these are enclosed in a heavy folder envelope
size 9% x 914 inches.

Note: This Wave Trap can be installed

in a few seconds. It does not have to he
put inside your set.

ORDER YOUR PATTERN NOW

Only 25c¢

Sold Everywhere

If your dealer cannot supply you write
direct.

THE CONSRAD CO., Inc.
230 Fifth Ave., New York,.N. Y.



www.americanradiohistory.com

Radio News Book and Magazine Review for June, 1927

NOT A DICTIONARY—A REAL ENCYCLOPEDIA OF RADIO

ONE THOUSAND
BOOKS—IN ONE

The First Classification and Explanation of the
Countless Words Used in the Specialized
Science of Radio
Edited by SIDNEY GERNSBACK

Editor of Radio Listeners’ Guide and Stare Time M I
) % e Money Making. Author o
Wireless Course in 20 Lessons, Practical Electricity Course, etc. f

8. GERNSBACK’S RADIO ENCYCLO-
PEDIA is the only standard work ever
pAublislmd in America attempting to elas-
sify alphabetically the eountless words
used in the highly specizlized science of

RADIO.

The ENCYCLOPEDIA is written in plain
English so that everybody ecan understand
the_definition and describtions.

No expense has been sbared covering
over two Years in caompilation, to make it
worthy a place in_¥your library.

It is published in one volume—168
pages—size 9x12 inches, nearly an inch
thick and nicely accommodates the heauti-
ful illustrations and the large, easy to
read type.

Every page is replete with illustrations
~—to make the text easily understandable.

REMEMBER THIS IS A REAL EN-
CYCLOPEDIA—NOT A DICTIONARY—
and very few cf the things described and
illustrated in this vclume can be found
Lndggy dictionary, or any other encyelo-
edia.

I |

1 MR. 8. GERNSBACK, 1
1 230 Fifth Avenue, 1
» New York, Y. H
U Dear Sir: T enclose $2.00. Kindly |
1 send me ‘‘postpaid’’ one coby of your 1
| Encyciopedial I
|
[
I
1
I

The bHook contains as 2 suPblement a
classified cross-index designed to bring
together radio references under one head-
ing having relations in common.

Al eircuits new and old are described
by word and Dpicture and every part and
apparatus used in Radio is exblained and
made understandahle by means of phato-
graphs and drawings.

The work eontains 1,930 definitions, 519
photographs, drawings and diagrams.

The volume is Dbrinted upon fine paper
—bound in full hlack Karatol, marbled
paper fly leaves and end sheets, with the
title stamped in gold.

This volume should find a Dlace in every
library, and will be a veritable boon to
¥ou who are interested in Radio, from any
angle.

The advance sale was %o tremendous
that 2 very large edition has been printed,
effecting a very considerable saving in
printing, ete. This saving is being passed
on to present purchasers, and you may
ohtain the encyclobedia for the present at
only $2.00.

Price $2.00 roiiv-
If Your Dealer Cannot Supply You
SEND ALL ORDERS DIRECT TO

SIDNEY GERNSBACK
230 5th Ave., New York, N. Y.

Money Refunded If Not Absolute-
ly Satisfactory.

Here Are Only a Few
of the Countless Sub-
jects In This Book:

Aerials

Alternating Current
Alternators
Amplification
Amplifiers
Antennas

Arcs

B.
Batteries
Bicgraphies

C.
Capacity
Circuits
Ccherers
Condensers
Coils
Geupling
Crystals
Current

D.
Dotectors
Dielectric
Discharge

E;
Elactrolytic
Elustromagnetie
Elestromotive Force
Eleetrons
Electrostatic

B3
Feed Back
Field
Filaments
Flux
Frequency

G.
Galvanometers
rids
Grounds

H.
Heterodyne
High Frequency

1
Impedance
inductances
fnductance Coils
Induction
Inductive
Insulating Materials

Keys

M.
Magnets
Magnetic

Oscillations
Oscillators

Plates

Radiations

Radio

Radioc Frequency
Reactances
Rectifiers
Resistances
Resonance

S.
Switches

T.
Theory of Current Flow
Transfermers
Transmission
Tuning

Units

V.
Vacuum Tubes
W.

Wave
Wires
Etc., ete.

by Z
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I had left him happily playing with his bricks on
the hearthrug.” :

his is a comparatively tame sample of Mr. Cor-
bett-Smith’s denunciation, which™ he tempers to
some degree with a few suggestions for improve-
ment.

THE RADIO AMATEURS’ HAND-
BOOK, by Francis Edward Handy. Pub-
lished by the American Radio Relay
Teague, Hartford, Conn. 6%4x9%4 inches,
%‘7705)21;*@5, paper covers, illustrated. Price
$1.00.

This manua. of short-wave radiotelegraphic com-
munication is the amateur’s Bible. It was prepared
by the communications manager of the American
Radio Relay Leaguc, the national (and to same
extent international) organization of transmitting
“hams,” and embodies the extensive experience of
the thousands of members of that body. It should
be read by every radio experimenter who has grown
slightly weary of building mere receiving sets and
}vho is just ?)Yeginniug to contract the transmitting
ever.

The hook is profusely illustrated and contains
many useful hook-ups. charts and other data. It
is divided into eight chapters. whose headings are
self-explanatory. They are: What Is An Amateur?;
Getting Started; Fundamentals; How Radio Signals
Are Sent and Received; Building a Station: The
A.R.RI. Communications Department; Operating
a Station; The Experimenter. )

In the chapter on Building a Station. Mr. Handy
covers the subject with a completeness that covers
every question the embryo “ham’ is likely to ask.
He begins by telling what tools are necessary for
the building operations, and then describes a simple
receiver, a wavemeter, and a number of transmit-
ters of different sizes to suit different pockethooks.
He also discusses the peculiar aerial problem which
the use of short waves creates, and offers many
little suggestions about the design and erection of
the proper systems.

s

Current Radio Articles

Wi

POPULAR RADIO, March, 1927.

With the March number Popular Radio begins
2 new feature in the form of an expanded list of
broadcast events of the month. It has done this,
according to an editorial announcement, to supply
listeners with the program details which 'the'dm[\r
newspapers had been in the habit of eliminating in
most senseless fashion. Note we say “had been.”
for during the very time the magazine was in the
process of preparation the New York papers, sud-
denly reversed their policies and began printing
programs in recognizable form. g

The feature articles include: “The Three Blan-
kets Around the Earth,” by E. E. Free: “How to
Build the New Standard Browning-Drake Re-
ceiver.” by Glenn H. Browning and F. H. Drake:
“Resistance Coupled Amplifiers—How to Make
Them Work With Power Packs,” by William T,
Taber; “How to Build the New SC-11 Receiver,”
hy McMurdo Silver and Lawrence Cockaday;
“Nour Laboratory Tools,” by Lowell Madden, Jr.,
and “Uncle Sam’s Wavemeter,”” by Andrew R.
Boone.

The new Silver-Cockaday set uses two stages of
R.F.. a hattery-biased detector, and two_straight
stages of transformer-coupied audio. The com-
ponents of the second R.F. and detector tubes are
shielded, the entire outfit being mounted on a
stamped metal chassis.

RADIO BROADCAST, April, 1927.

An interesting account of Commander Donald
B. MacMillan’s 1926 exploration into the Arctic
regions is given in this number of Radio Broadcast
hy Austin C. Cooley, who acted as radio operator
(also as assistant engineer, camera man. night
watchman. etc.) on board the Sachem, the vessel
that accompanied the explorer’s famous Bowdoin.
From the radio standpoint, the expedition was a
triumph for short waves, the 36.8-meter transmitter
proving entirely successful in keeping the party in
touch with the United States.

Mr. Cooley’s article is especially recommended as
diverting reading hecause it contains much human
interest material and is not overburdened with
technical details. The adventures he recounts are
the kind that give radio amateurs the itch to travel
and to see the world.

In “Further Comments on the R.B. ‘Lab’ Re-
ceiver,” the Radio Broadcast Laboratory Staff offers
some suggestions on the substitution of dry-cell
tubes for the storage-battery type, discusses A.C.
heating of the power tube’s filament, gives coil data
and some trouble-shooting hints, and remarks on
the advantages of shielding.

In other articles Kingsley Wells gives four
methods of improving the quality of the old-model
Freshman receivers; Keith Henney describes the
construction of a short-wave transmitter for the
20-, 40- and 80-meter bands; Edgar H. Felix tells
what radio fans should know about the vacuum
tubes they buy; James Millen gives constructional
data on a D.C. amplifier-power supply device; John
B, Brennan offers some improvements on the
“Hi-Q" receiver, and John F. Nielsen presents a
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This is the first prize story ofour
cover contest. Mr. Wates, the
and acroplane that brings a author, mot only knows how to

Can N‘»e Fly to the trip to the moon far closer write interestingly and o “The \/isitation”
to actual possibility. This cingly, but he also keeps your
interest from beginning to end.

Here's a brand new develop-
ment—a combination rocket

ke machine is pictured and de- .
Moon. scribed in June SCIENCE Nor does he allow you to guess By Cyn] G. Wates
and INVENTION. Don't what it is all ahout until the
T end. The story not only is good
) : Setion,  hut  contains  excellent
science,
. . . A o RS 13
A noted German biologist We present our recaders \\1}11 a
propounds a very unusual and ‘:511 glf}'sttlell'y Si:zlx']}gﬂatndyogc\\ﬁigz The Story Of t h ¢
remarkable lhypothesis that . . e ) "
IS Mal‘l COmpounded man was compounded from ever read. It is another of those Late Mr. Elvesham
R the animals. Ilis reasoning marvelous, amazing stories, that
from Al]lmalS? ts remarkably convincing and only the master, . G. Wells, By H. G. Wells
tremendonsly interesting—See can write. T
SCIENCE and INVEN- . T
TION for more details. The sccond prize-winning story.,
seleclted chiefly because of the
excellent science contained in it 113 o
and the plausible manner in The EleCtI‘OnlC
Do vou know that complete whish t’]fle cu%ire stoxl'y is devel- o
automobile hodies are fabri- oped. he plot in this story is “/
HOW S t cce 1 A u t 0 cated from sheet steel in 45 excellent and has an unparallelled all
. minutes. It’s a fact! How method of unfolding the high
BOdleS are Made this is achieved will be found spots that keep you on edge from By Geo. R. Fox
in_the June SCIENCE and beginning to end.

INVENTION.
Most of us have heard about comets,
but very few of wus have ever seen
one. As is well known, there has been

o e " = e a great deal of superstition about
Gtﬁu?ldne,:‘ St]l]\(;‘!ltl f:{g?z Eg‘(ho c]omets in the past. and the n}ost i
- £ o dire things have been predieted. when b}
R S — B d t you will be astounded at the one of them approached the earth suffi- The LOSt Comet
ecelVIHg roa cas powerful reception, lack of ciently near %o become visible l;o the
“fading,”’ sharper signals and naked eve. he present stery by our By R 1d Sheri
., ot “+ VAT N new author is excellent for any one y ona nerin
on ShOI‘t \Va‘/ €s. Iesst_stzm(} YtS%lOltb V\tave gre who wants to brush up his knowledge
Gsbiton jeandl T e eat, Ses of comets in general with a quantum
{UII}&\‘T§81\J}21\ CE and IN- of good fiction thrown in for good
UR N measura,
These and a hundred or R II EEE R L L P Also many other stories of

more other scientific sub-
jects are presented in the
one big 100-page, illustrated
JUNE issue of SCIENCE

the semi-scientific, fiction

EXPERIMENTER PUBLISHING CO., Inc,

230 Fifth Avenue, New York, N. Y. (F/pE. “MIE ‘wmiosH mAmazing

stories in the world.

and INVENTION. Gentiemen: I enclose $.................. for one year’s
e SUDSCIIPHON t0 .ottt s R .. 25c—EVERYWHERE
25c—On All Newsstands
INFATNE] oo seaens @ [ e 3 v IS SIENE 3 [ v WIS SR XN XD SIS B Subscrint:
t
Subscriptions Address ubscriptions
$250 the Year -1 S S H TRy D DR A T s e . . $250 the Year
Cityr . P r=is o WA . . I=hee Mo . e M. States .z ne sl ddn e, s

USE THIS COUPON USE THIS COUPON
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ox w0 g A G O e AR O W W P TN GE N B P G RN RA RR NS DR D NG AN GNP A D B B BT YA NN T3 AT

www americanradiohistorv com


www.americanradiohistory.com

1504

AMAZINC

N RAPH 124C 41+

A ot of thie

-m-»w:f'um-;m;fwmﬂﬂ -;'x-wu;fvmm@.

AT

WORLD SCIENCE and
ROMANCE IN THE
“YEAR 2660”

from the pen of the renowned

editor and Scientific Experi.
menter HUGO GERNSBACK

AT ATATAVATATS

Against an amazing background of machan-
ical, eleetrical and chemically altered life of
mankind there is set a brilliant and eolor-
ful romance in the life of the greatest liv-
ing scientist of that age.

Ralph’s love for the beautiful stranger, his
confluest of his rival and the worsting of
the great saturnine Martian. culminating in
a running fight in space with tragedy and
terror conquered by almost unbelievable and
.incredible weapons, make one of the most
interesting and grinping stories ever told.

$2.15 POSTPAID

- Experimenter Publishing Co.,
230 FIFTH AVENUE
NEW YORK, N. Y.

AMATEURS!
EXPERIMENTERS!
BEGINNERS!
ALL USE

Hugo Gernsback’s

"RADIO FORALL"

comprehensive Reference
Book on Radio. A Thousand Textbooks
and pamphlets combined in one. For
everyone interested in the art of Radio.

Price $2.00 Postpaid

EXPERIMENTER PUB. CO,, Inc,
230 FIFTH AVE., NEW YORK, N. Y.

A permanent,

vy Dunmingey

116 PAGE BOOK ON MAGIC
POPULAR MAGIC

Thousands of Parlor and Stage Tricks used
hv  America’s foremost magician. Biz sec-
ond edition fresh from press. Iilustrated. C

Rfize 9x12 inches.
NOVELTIES! FUN! MYSTERY!
SOLD ON ALL NEWSSTANDS
EXPERIMENTER PUBLISHING CO.,

(o N

\-230 Fifth Avenue New York C“ij

fundamental analysis of loud speakers. The regu-
lar monthly departments, “As the BroadcastEr Sees
It,”” conducted by Carl Dreher, and “The Listeners’
Point of View.” by John Wallace, are, as usual,
interesting and to some degree instructive.

QST, April, 1927.

A wealth of technical information for the ad-
vanced radio experimenter and transmitting am-
ateur is contained in QST, which is the official
organ of the American Radio Relay League. Short
resumes of the leading articles follow:

‘“‘Radio Translated for the Experimenter,” by C.
Wiliiam Rados, the similarities between radio laws
and the laws of heat, light, mechanics and wave
motion are pointed out; ‘A 153-Meter Commercial
Station, 2X8,” a description of a powerful short-
wave station at Radio Central, Rocky Point, L. I.;
“Which 1s the Detector Tube?,” by L. W. Hatry,
a discussion of the fine points of detector action in
vacuum tubes and of the tendency of some ampli-
fier tubes to act as detectors, “The Institute of
Radio Engineers,” by John M. Clayton, all about
the I.R.E.,, who belong to it, and how to become
a member; “A Traffic Tuner,” by Harold P. West-
man, a short-wave receiver using a two-plate tuning
condenser that spreads the tuning readings all over
the dial instead of confining them to a small por-
tion of.it; “Radiotron CX-340—UX-240,” by Rob-
ert S. Kruse, the complete characteristics of this
new high-mu tube; “A Sensitive Thermo-Couple,”
by Benjamin J. Chromy, how to make at little ex-
pense and trouble a device rarely tackled by radio
experimenters: “The Purpose of the Army Amateur
Affiliation.” by Capt. A. C. Standford; “Develop-
ments in Dry Electrolytic Rectifiers,” by Robert S.
Kruse. deals specificaliy with the new Elkon 2-am-
pere charger and Elkon ‘A’ substitute; ‘“How Far
Is It?.” by C. C. Knight, some really important
“dope” on figuring distances on the surface of the
earth-—should be read by every DX fan; “The
Most Useful Meter.” by R. F. Shea, how to use
a vacuum-tube voltmeter for a surprising varlety
of purposes: *‘Electrolytic Filter Condensers,” by
Louis F. Lenck. how to make good filter condense*s
for transmitting sets out of ordinary aluminum pie
plates.

THE WIRELESS WORLD AND RADIO
REVIEW, March 16, 1927. ILondon, Eng-
land.

The first seven pages of this lively weekly mag-
azine are devoted to a description of a device called
“The Complete Eliminator, a Heavy-Duty Battery
Substitute.” The “B” portion is of familiar de-
sign, containing two full-wave rectifier tubes in a
flexible circuit that allows the use of several volt-
ages. The “A” section actually uses a small stor-
age battery, but it is kept ﬂoatmg across the output
side of a full-wave rectifier, and according to the
article, acts as a filter and not as a battery.

The second article is a report of a demonstration
of quality reception staged by the British Broad-
a:tmu Company recently at a home exhibition at
Olympia. The sets on display used two, three and
five tubes. the detectors being regenerative in all
outfits. The simplest receiver comprised a single-
circuit regenerator (that will squeal most heartily
in neighboring sets) and one stage of transformer-
coupled aud10 amplification. The others use a single
stage of R.F. amplification and audio amplifiers of
the resistance-capacity-coupled type.

WIRELESS AAGAZINE, March, 1927.

London, England.

British broadcasting may be in a terrible mess,
but the British radio magazines certainly are not.
They are well-edited, profuse]y illustrated and
easily-read puthatmns containing a wealth of in-
teresting matter. In this number of Wireless Mag-
asine, for instance, are articles on a variety of
up-, -to-date radio topics. A few of the titles follow:

“A Loud Speaker Tone Control and Filter Unit,”
with which a full size bluepnnt is furnished fxee
“The Paradyne Four,” a set using a variable-
coupling arrangement e\actly like that in the \well-
known American Karas * ‘Equamatic’ receiver; “Do
We \Want Broadcast Novels?,” the pros and cons
of a question agitating the British listening public;

“The New B.B.C. Double-Decker Studio,” “An
H.T.-from-D.C. Mains Unit,” or (translated into
American) a ‘““B” socket-power unit for direct cur-
rent; “The One-Knob Three,” a single variometer
for tuniug. non-regenerative detector, and two
stages of resistance-capacity-coupled A.F. ampli-
fication.

The magazine also puhlishes a sumber of general-
comment departments that strongly contradict the
erroneous and widely-prevalent impression that the
British are humorless. or at least slow to appre-
ciate a joke. Their humor is deliciously subtle,
and not at all so extravagant as ours; even the
radio magazines show this.

AMODERN WIRELESS, March, 1927. Lon-
don. England.

This is another topnotch publication. Among
the numerous articles are: “The Skyscraper Ampli-
fier.”” one-stage resistance-capacity. and one-stage
transformer-coupled; ““An Hour with H.E. Trans-
formers” . (the abbreviation “H.F..” in case you
have mno English-American dictionary on hand,
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Party Manners!)

RADIO Receivers know no rules of etiquette—
they camot be taught to act on best behavior
when company and friends are judging them-—hut
they can be made 10 act properly if the operatcr
undersiands the few simple factors that effect
tuning or the proper adjustment of the Receiver’s

controls.
The 64 bage, il-
Justrated  book _ on

How to Tune Your
| Raaio  Set (Cons-
rad—25¢) is a
g carefully —prepared,
yel simplified, in-
struction  book cn
tuning  alone.
Receivers, of dif-
ferent types, indi-
vidual  charvacteris-
ties  are  handled
separately. All
there is t{o know,
All that must he 0
known before cne N
‘eun deally sy 1w
aunderstand the tun-
ing of a set—js
& given in this book.

€
25 C Everywhere

If yeur dealer cannot supply you write direct. 4
The CONSRAD CO., Inc. h
230 Fifth Ave. New York, N. Y. J

MAKE THIS A
RADIO SUMMER

Touring, camping, or at home, a
portable Radio Receiver is a real sum-
mer enjoyment. It’s convenient to
carry, in vour car, with your baggage,
or if at home from room tc room or
out on the lawn

You can build your ewn “portable”
at a small cost—from a “Consrad”
pattern which gives all instructions

and parts needed, together with full
size blueprints of panel and wiring
diagram.

The Consrad method is the simplest
ever devised—you do not have to be a
Radio Expert to use it. .

THIS CONSRAD PATTERN
50c—EVERYWHERE
Or send direct on receipt of 50c.

THE CONSRAD CO, Inc.
230 Fifth Ave., ~ - - New York, N. Y.

ot
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A Spot Remover That “Does the Work.”

Two Glove Specialties.

TFishing Tlies to Tempt the Angler’s Dollars.

A Luscious Candy Bar. and a Novel Sclling Plan.

Low-Cost Printing “Cuts” Coupled with an “Ad-Service.”

Supplying Economical Cedar-Oil Moth Protection.

A “Sclf-Locking” Cure for the Troublesome Garage Door.

A Wiper That “Shoo's” Rain from Windshields.

A Mail-Order Service in Mail-Order Lists.

A Mailing Service for Mail-Order and Other Merchants,

Another %nst-Cuiting Service for Circularizers.

Tudividualized Stationery in a Bargain Mail Offer.

“Your YFavorite Soung for Ten Cents!”

Setting Up a “Collection-By-Mail” Ageney.

A Service Which Delivers “Anything That's Printed.”

How to Become a “"Business Opportunity”’ Broker.

Making the Merchant's “Rebate Offer” Work for You.

Profits from Magazine Subscriptions. . .

Manufacturing a Simple and Economical Duplicating Devize.

Furnitwre “Restoration” Is Bevoming a Golden Ficld.

“What Shall I Get Him to Play With?”

Cashing in on Potato Chips. .. .

Building Up a Stenographic Bureau by Part-Tice Independent
Service.

A Tried Market for Used Cars.

A Business in Used Boxes. )

A Woman's Plan: .\ Noon-Time Box Lunecl Service.

A “Homes To Rent” Bureau Performs a Valuable Service,

“Sandwich Snacks” Tind a Universal Sale.

Athletic Trunks and Schoo! Pennants as a Home Industry.

Pies and Cakes “Fresh from the ITome Oven.” .

Tome-Made Desserts “‘Per Cut” for the Small Fawily.

A Cireulating Library Provides a Pleasant Home Vocacion.

A Service to Give thée Baby's Parents “An Evenivg Out

Don’t let this oppor-

IXTY-SEVEN plans—completely outlined with a
procedure for establishing yourself in those most
successful and most lucrative Spare Time businesses in
the United States.

Each plan consists: First—of a definite sworkable
item that can be retailed by people of limited means
and have only a few spare minutes a day to utilize
Second—the best method of production is outlined
carefully with suggestions as to what to avoid. Third
—Avenues of distribution or selling are given—such
methods of selling by mail as are applicable and all
similar details are discussed, and ¥Fourth—information
of importance in carrying on to reap large, generous
profits is discussed.

Altogether you have before you complete, accurate
Spare Time businesses that have returned hundreds of
dollars to others.

Sparetime Money Handbook contains 100 Pages.
of the large magazine, 9 x 12 inches—vith handsome
colored covers, over 100 illustrations.

Here is a complete list of the plans in this great book:

““Professional Shopping” Developed as a Standard Service.
Marketing Home-Made Prescrves.

Home-Made Gift Novelties and Tovs Find a Preferred Market.
Dressing Dolls as Little Girls Like Them.

Making Needlework Pay Through Christmas Bazaars.
Writing as a Money-Producing Trade.

Vending Machines as Steady Income Producers.

Making a Business of Special Florists’ Orders.

A “Local Interest” Publication with a Double Profit Plan.
Working Into the “Sales Dromotion’ Tield.

A Spare-Time Money-Making Field in Radio.

A “Garden Crop” Money-Making Plan for Boys.

A Christmas-Money Enterprise for Boys.

Paying Your Way Through College.

Campus Photographs Aid the Student Worker's Income.
A City Agency for Fresh Eggs.

Money in Mushrooms.

Raising Pedigreed Pets as a Side-Line.

Every Community Needs a “Nurses’ Directory.”
Spare-ITour Flower Selling—A New Idea.

An Old Auto Generator Can Be Made to Earn Monev.
An “Endless Chain’ Agency.

There May Be Money in the Nearest Woods—*Nut Meats.”
“One Dish a Day”’—An Apartment Dweller’s Scheme.
She Loves Children—And Makes Mouey Playing with Them.
Turning Cheese Cloth Tnto Money.

An Idea for Making Rubber “Bumpers” for Faucets.

Pin Money from OIld Dishes.

Making Cushions for Profit.

A Boy’s Plan—Make and Sell Rubher Bands.

Making Ornamental Flowers from Sea Shells.

Turning “Deviled Eggs’” Into Dollars.

A Boy’s Plan to Help the Housewife on “Wash Day.”

tunity go ?’J’"'Cl‘P ! The CONSRAD CO., Inc.—230 Fifth Ave., New York, N, Y. |

and mail this coupon | ) i
' i Gretlltlelmen: On your absolute guarantee that your big SPARETIME MONEY HAND-

NOW! i BOOK is just as described by you, you may send me same FREE, All charges prepaid. %

i Youhal'SePtXRsrerr}(:wi;‘le\/;hOis\ E(S)})kl\/;lglo{[}?\?,( and enteli) my 1fmme 1for a full year’s subscription ;

: to the . MONE NG, 12 numbers, for which I enclose $1.50, the pri !

The Consrad Co. | of the SPARTIME MONEY MAKING alone. : price |

INCORPORATED { l |

230 Fifth Avenue : My name is ... i it i ST <+« o a0 T GV Weas 6, TS S . on

New York, N. Y. , i

i My address is . vuw mnmmeel s - gar bt o« be o 5w b SRR - e -« e o S e s s e e g e ]

e e g e o R i S ) [ A iy S L | W T {
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Do XO
ON A LOOP

WITH THE

TROPADYNE

T anpis compracrza Stk
e i

How to raake s

SUPER-HETERODYNE

HE World famous Tropadyne has never
been surpassed.

It gets volume, clarity and marvelous D.X.
reception, all on a loop antenna-—No out-
‘door cumbersome aerial necessary.

Ir’s a powerful Super-Heterodyne simpli-
fied, which makes it possible for anyone to
construct it.

Consrad Pattern No. 16 shows you how to
huild this Receiver at home. New system
blueprints of Wiring and Panel layout take
the mystery out of blueprints, A child
could understand them.

Blueprints are 19 x 44 inches.

There is also a 14.page instruction booklet,
illustrated. that gives in full, all steps in
the construction.

20,000 have used this Pattern
ORDER THIS PATTERN TOCDAY
PRICE 50c

THE CONSRAD COMPANY
230 Fifth Ave. New York City

The World Farious |
“NEUTRODYNE” !

There are reasons why the “Neutro- 14
dyne” has been the leading Circuit for '}I
vears. It gives quiet operation, no- |
oscillating and good power, I|
It's easy to tune—and easy to build.
You can save many dollars by building
your own Neutrodyne, using the famous
Consrad Pattern,

P s

| g ‘”i Use This
i Neutrma Consrad |
- Recelven Pattern |

50¢ |

This Pattern gives 2 full sized blueprints 16x30
inches of the Panel layout and Wiring diagram,
also a 4-page, illustrated, m=tructxon Booklet.

The Consrad method of building is the simplest
ever devised. Anyone can huild from it.

THE CONSRAD CO., Ine. 1

230 Fifth Ave., New York City . [
Enclosed send 50¢ for one coby of your *‘Neutrodyne [

Pattern.’”

Name [

Address 5 [

City - vieii i I

means high frequency or radio frequency);
Tape and Broadcasting,” further complaint about
the stodginess of British radio programs; ‘“A Rein-
artz Three Valver,” “Are Filament Rheostats Ob-
solete?””; “‘Short Waves and Amateur Transmis-
sions;”’ “7er0 Beat Reception;” “An E\penmenml
Crystal Set;” “‘Getting the Best From a Cone.”

“Red

QST FRANCAIS, March, 1927.

France.

Wading every month through the bewildering
mathematics in this premier ¥French radio magazine
is like taking a dose of castor oil. Skip the for-
mulae and you obtain nothing from the articles;
refuse castor oil and retain your stomach ache.
When we find in this otherwise excellent publica-
tion an explanation that demands nothing more
advanced than a knowledge of square root, we shall
herald the fact with shouts of joy.

Included among the articles are these: ‘“Radio-
phone Propagation Phenomena;” ‘‘Radio-Frequency
Amplification;” “The Electrolytic Rectifier;” “A
Study of Multi-Element Tubes;” ““Short Waves
and Underground Radio;” “Oscillographs,” and
“Wavemeters.”

Paris,

DER DEUTSCHE RUNDFUNK,
13, 1927. Berlin, Germany.

The appeal of this mapazine is largely to the non-
technical listener interested in reading about the
performers he hears and the programs they deliver.
In the technical section are a number of short
articles covering the following subjects: the con-
struction and use of a capacity bridge; the con-
struction of intermediate-frequency transformers for
service in a superheterodyne; hints on emptying
storage-hattery cells by means of a siphon; the
protection of loud-speaker windings by choke coils
and blocking condensers.

March

FUNK, March 4, 1927. Berlin, Germany.

This “eel\ly is very much like Der Deutsche
Rundfunk in that it features the program activities
of the European broadcast stations. The techunical
section is more extensive, and includes a seven-
page article, illustrated with detailed drawings and
photographs. dealing with the assembly of a four-
tube receiver. This sets uses a simple circuit com-
prising one stage of radio-frequency amplification,
detector, and two stages of transformer-coupled
audio amplification, with tuning inductances of the
plug-in type. Its appearance is rather imposing,
the front panel containing no less than four large
dials, seven small knohs and a dozen or so inci-
dental binding posts, jacks, etc.

2 QT BRI I S 1 1

This Book and Magazine section will appear in
each issue of RADIO NEWS. and contain re-
views of the new publications of interest to radio
students, from the beginner to the most advanced.
It will be found a useful guide to intelligent pur-
chasing. For the benefit of our readers, con-
temporary periodical offerings, both American
and foreign, will also be briefly listed.

STATEMENT OF THE OWNERSHIP, MANAGEMENT,
ETC.. REQUIRED BY THE ACT OF CONGRESS OF
AUGUST 24,
Of Rudio News. published monthly at New York, N. Y.,

for April 1, 1927,

State of New York, County of New York, ss.

Before me, a notary public in and for the State and
county aforcsaid. personally anpeared Hugo Gernsback wha.
having been duly sworn according to law, deposes and savs
that he is the Editor of TRadio News, and that the fol-
Towing is, to the Dest of his knowledge and belief, a true
statement, of the ownership., management, ete., of the afore-
said publication for the date shown in the above caption.
required by the Act of August 21, 1912, to wit:

1. That the names and_addr s of the publisher, edi-
tor, managing editor, and business mapagers are:

Publisher, The Experimenter FPublishing Co., Ine., 2730
Fifth Avenue, New Yotk, N.

Edl;tor Hugo Gernshack, 230 I‘lfth Avenue, New York,

230 Fifth Avenue,

Business Manazer, R. W. Dellott,
New York, N. Y.

2. That the cwners are:

The Experimenter Dublishing Co., Ine., 230 Fifth ,\\c 5
N._ Y.; Hugo Gernsback 230 Fifth Avenue, New York, N. Y.
Sldney Gernshack, 230 Fifth Avenue, New York, N.
R. W. Dellott, 230 Fifth Avenue, New Yor'- H. W.
230 Fifth Avenue, New York, N. Y.; Dr
Qloane, 230 Fifth Avenue, New Xml\, N Y.; Mre, Cather-
ine Major, 230 Fifth Avenue, New York, N. Y.; M. 7L
Finucan, 720 Cass Street, Chicago, TI.

3 That the known bondholders, mortgagees, and other
security holders owning or holding 1 per cent. or more of
total amount of bonds, mortgages, or other securities ure:
None. -

4. That the two paragraphs next above. giving the names
of the owners, stockholders. and security holders. if any,
contain not only the list of stockholders and security holders
as they appear on the books of the eompany but alse. in
cases where the stockholder or seeurity holder appears upon
the hooks of the company as trustee or in any other fidueiary
relation, the name of the Derson or corporation for whom
such trustee is acting, is given; also that the sald two
paragraphs contain statements embncm.. afftiant’s  full
knowledge and belief as to the circumstances and condi-
tions under which stockholders and security holders who do
not abpear upon the hooks of the eompany as trustee, hold
stock and secuvities in a capacity other than that of a
bona fide owner; and this affiiant has no reason to
believe that any other person. association, or ecorporation
has an¥ interest direct or indirect in the c'nd stock, bonds,
or other securities than as so stated by

(‘E’B’\TQBA(‘K

Sworn_ to and subscribed before me this 28th day of

March, 1927,
JOSEPH H. KRAUS, Notary Public.
{My commission expires March 30, 1929)

(SEAL)
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Invest 50c in the Popular
CONSRAD PATTERN
and Save 5 on Your Set

Radio’s most popular “Home Built” circuit, Power-
ful and easily built. Used by the thousands everys
where. Parts cost only $35 if you use the Cons-
rad Pattern. Two full sized blueprints giver. with
fully illustrated instruction booklet. Al measure-
ments fuall size. =
Panel layout and
Wiring diagram sim-
plified so that anyone
can understand them.
Save NOW on your
Radio—Buy one of
these patterns.

Price 50¢

Consnd Co., Inc
230 Fifth A\e, New York City, N. Y.
Enclosed 50c for one copy of ,your pattern, ‘““How to
build the 5-tube ‘COCKADAY.”
Name

Address

e Ty P P T T T State

$M$O$N$E$Y$
Real Money

May be earned during your spare
time taking subscriptions to—

RADIO NEWS
SCIENCE & INVENTION
AMAZING STORIES
SPARE-TTME MONEY
MAKING

For full details avrite
" AGENCY DIVISION

Experimenter Publishing Company
230 Fifth Ave. New York, N. Y.

with only
‘2 TUBES

A marvelous Reflex_eir-
cuit with tuned Radio
Frequency using no po-
tentiometer or neutraliz-
ing Condensers to prevent
oscillation. Simple  in
oberation, easy to build
and inexpensive.

Build this set with a
Consrad  Pattern. Con-
tains full size blueprints
or panel and eircuits. Al-
s0 4-page illustrated in-
struction sheet. Simplest
patterns ever made.

50c=~THE COPY
THE CONSRAD CO., INC,

230 Fifth Avenue New York, N. Y.
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TRICKS and PUZZLES

HERE are one thousand hours of

fun and frolic——in Sam Lovd’s
“I'ricks and Puzzles.” There is only
one Sam Loyd, the Puzzle King, the
incomparable, a true master mind, and
he has crowded in this new volume.
“Tricks and Puzzles.” the best work
of his lifetime,
In this book are thousands of puzzles,
games, tricks, conundrums, Hun-

PRICE 50c THE COPY
SoLD ON ALL NEWSSTANDS

If your dealer cannot supply you, use this coupon

EXPERIMENTER PUB. CO., Inc.

230 FIFTH AVENUE

dreds of illustrations, Scores of
puzzle stories, dozens of humorous an-
ecdotes,

With this inexhaustible gold mine of
entertainment at hand vou need never
be at loss for an evening party pro-
gram or a rainy day’s delight.

It’s a book for young and old folks
alike—Riddles for the youngsters—

1507

FRESH FROM
THE PRESS

The
unique book — Bar-
rels of fun, 120

pages — crammed to

yvear’s most

the full with every
conceivable kind of
tricks, puzzles, games,

conundrums, etc.

Size 9 x 12 inches—
illustrations on every
page. Fun for every
member of the fam-
ily.

Brain teasers for the grown-ups.

I----l‘l----_---n-------—--ﬂ--------r

d
B 1
1 EXPERIMENTER PUB. CO., Inc. 1
] 230 Fifth Ave., New York, N. Y. ]
' Gentlemen—I  enclose 50c for one copy of Sam #
: Loyd’s Tricks and Puzzles. :
]
B N AINE vttt i e it ecibea e :
2 i
B OAdAress . oiut it i i i st 5
o . Il
NEW YORK CITY, N. Y. 1 Ciyooooooa SEAE e e eeeenaneenns g
3

FRESH FROM
THE PRESS

On All

Newsstands

50c

If your dealer cannot supply you
write direct

Experimenter Pub. Co., Inc.

230 Fifth Ave., New York, N.Y.

PALMISTRY
| EXPLAINED!

Learn the Secrets, in your palm, your friend’s palm. The most amazing Science
in the world.

Palmistry is within everyone's grasp. Everyone’s palm is like an open book, their
character, habits, life lines and fortune are indelibly imprinted there.

Learn how the professionals read your palm and then go out and mystify your
friends—vou can expose their innermost secrets at their expense.

This brand new 116 page, illustrated book is as up-to-date as the art has progres-
sed. It’s more thorough than any on the market.

Palm reading is simplified. With this book you can become proficient in a few
days.

Buy your copy today—you're in for a big surprise and plenty of fun.

1

e P et R 0 N D MU SO Sn RD K RS D L B0 O OO OGN D SO G BN W S %M N0 ED R R WY W R AW G S G AN O N AN N O SN O RN M N RN AN e S

] [
i Experimenter Pub. Co., Inc. §
: 230 Fifth Ave., New York, N.Y. .
: Gentlemen—I enclose 50c for one copy of “SECRETS OF YOUR HANDS” :
: (PALMISTRY EXPLAINED). :
: AT s a8 65 et a8 80808s 588005900059 68065a80806006060800060600350066064006060006008098 :
u Fl
] 7 NG e =1 G B
E i
1 Citv, State ......  00000A000000000806000a0060068a0008000060a603800800000800000053 u
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'Tssued every

month in leading
magazines

I_

ABVERTFSEMENT

% b

)

\

= :.\_!-'_'_—-——_._ |_—__ DR O
| World’s Iargest -|

Radio Book
publishers

-Radié Waves—
- What Are They?

Waves we cannot feel, see or hear, vet
they are everywhere.

Waves in a body of water are clearly
visible, but Radio Waves can neither be
seen, heard nor felt. Yet these same
Radio Waves have. length, frequency,
velocity, height and form.

Radio Waves travel with a velocity of
about 186,000 miles a second. The dis-
tance to which a Radio Wave will travel
before dying out depends to a certain ex-
tent on its frequency.

The sound waves at the broadcast sta-
tion are impressed upon a Radio Wave
and this carried to a receiving set which
m turn transforms them back to sound
waves.

How this remarkable transposition is
made and all about Radio Reception is
thoroughly and simply explained in the
Consrad Book, No. 11, “HOW RADIO
IS RECEIVED.”

The book can be bought at your Radio
Dealers or you can buy a copy direct, the
price is 25c—use the coupon below for
ordering.

A

The Fun of Build-
ing 2 Radio Set—

and the Thrill of
Saving.
A good, carefully built

Radio Receiver can equal,
even surpass, in some cases,
the finest factory made sets.

There is no special difficul
ty in constructing a good set
if one starts with a good cir-
cuit and the proper instruc-
iions.

To help home set builders
in achieving the Dbest results,
the Consrad Book No.
“IHHOW TO BUILD PRAC-
TICAL RADIO SETS” is
published.

The 64-page book contains
many circuits of the most
practical and efficient types—

_complete circuits are shown

in all cases. The price of
this hook is only 25c—you
can bhuy it at most Radio
Stores or order direct by the
coupon helow. -

Latest, finest collection
of hook-ups obtainable—
64-page book, illustrated.
Price 25¢c—QOrder Below

part.

all parts.

“A Chain is only as strong

as its weakest link--
A Radio Set as strong as its weakest

| R4

Each and every part of a Radio Set must function
properly, if you will get good reception.

There are many hints used by Radio Experts that
make for perfect set building and perfect operation of
These hints are combined into a 64-page
illustrated book of great value to every set builder.

“Tips for the Radio Constructor Book No. 1.”

64 Pages, 5x8—illustrated. Price 25c.
Order Now!

T I. y -.IT
)y
1n%ﬁm’mﬂ I

|

DEFINITE and
6 WORKABLE PLANS
TO MAKE MONEY
IXTY-SEVEN plans—completely out-
lined with a procedure for establish-
ing yourself in those most successful
and lucrative Spare Time businesses in
the United States.

Each plan consists of a definite work-
able item that can be retailed by people of
limited means and have only a few spare
minutes a day to utilize.

Altogether you have before you com-
plete, accurate Spare Time businesses
that have returned hundreds of dollars
to others.

Sparetime Money Handbook contains
100 Pages, of the large magazine size,
9 x 12 inches—with handseme colored
covers, over 100 illustrations.

ORDER BY COUPON
ON THIS PAGE

THE CONSRAD
RADIO LIBRARY

Book 1—Tips for the Radio Amateur Con-
structor. :

Book 2—How to Make Practical Radio
Receiving Sets.

Book 3—Radio Questions Answered.

Book 4—Radio Frequency Amplication.

Book 5—Loud Talkers and How to Build
Them.

Book 6—How to Tune Your Radio Set.

Book 7—One Hundred Radic Hoock-ups.

Book 8—One Hundred and Fifty Radio
Hook-ups.

Beok 9—All About Radic Parts.

Book 10—History and Operation of the

f-u---u--------ugun--—-------!“E"'-ﬂl’i“‘-"‘-----““-aunu--' Vacuum Tube.

: THE CONSRAD CO., INC. :Book 11—The Neutrodyne, Al About It.
: 230 Fifth Avenue, New York, N. Y. gBook 12—How Radic Is Received.

1 £ Books Number :Book 13—The Radio Trouble Finder.

: Gentlemen—I enclose $............ for 1 copy of Books Nu SSRRREREALRL LIRS 5 TBook 14—Reflex Radio Receivers.

B ettt ettt e ettt [ Sparetime Money Handbook :Book 15—The Super-Heteredyne, Theory
i NAME «veeeeeeee e SUUU U TR TR RRPUI 8 and Construction.

. Me woeun-n : ‘
1 N ) 8 80 660800 0065000 6860800 68666000 06060406506a6006000650000060008606 a These books are sold by all Radio
: City vevvnivennnnnnns 560000000000000660060600 64 State ... ciiiii i : Dealers—or you can use coupon here.
P

-
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Yes, it is now Dos-

sible. Loud, clean, clcar, crisp

\ \ distant reception right through raging

\\ \\\ \\\\ \\\ \ \\\“\ﬁ\\\\\\ summer static! Imagine listening to beautiful

3 ] (\‘ \\\ \ \\\\v \\\\l“ musio, thinking it is from a local station, then hearing the

\\\\ \l\\ ‘““ ' W \\ \\\ \ announcer clearly speak the call letters of "a station a

\\\ \\\\ ‘\\ \\\\ 1 \\“\\'“\\“‘\\ \\\)\:\\\\\\\\\‘\ i thousand miles sway. Imagine the pleasurc of bringing
f T !

\ d

in amazingly pure DX with tremendous volume on the

der we can, make a daring offer to
let vou test SUBANTENNA for 10
days and nights, entirely at our risk?!

f i £
i \\ same set which with an old typc aerial, gets
\\\\\\\ mostly rasping mnoise! No wonder SUB-
\\\\\\\\\X\\\\\\\\\\\\\\ ANTENNA is acclaimed one of the
greatest new things in Radio! No won-

mazing New

UNDERGROUND ANTENNAI/
System Works Like a Sieve /* %

Think of the broadeast music as fine sand and the static,
arc-light  sputters and other unwanted noises as I’\Ne
pebbles. SUBANTENNA acts like a sicve. The screen
holds back the large static pebbles, but lets the musie, or
the sand, sift through. In mulity, SUBANTENNA is a
scientifically designed high frequency wave filter, so con-
structed and of such material, as will retard the passage
of such impulses as comprise static, and at the the same time offer an casy path
to impulses having the char u.tulstlcs of the broadcast wave. So absolutely astound-

ing are the results obtained from SUBANTENN
ning with a set connected to one, you positively have no idea how truly clear and wonderful distant recep-

tion can be.

A, that until you have spent an eve

Read PROOF of the

Startling Performance

of SUBANTENNA

“No Static”
T have received the Subantenna. My
weandson  installed  it.  STATIC IS XNO
MORE,  Am well satisfied. I can tune
in stations 1 never could coax out of Lhe
aiv even thongh 1 had a lonyg aerial.”-—
L. F., Kans.
ux
Much Cleaver

“We wre all very much pleased with the
way this underground aerisl warks. We
find that the stations come in much cleaver.
and there is practically no static. 1t has
been 2 great novelty In our neizhborhoed.
—A. T. %, Chicago.

e

xK
“Better Selectivity, Static Gone”
“It has always been impossible for me to
eliminate the Drake Holel. T was fold
that Subantenna weuld enable me to do
this.  Although skeptical, in view of many
smn]n claims made hy other manutacturers
ies, I hal one of the Sub-
The results have been

antenns
most 8 in that I have net only
Dheen ahle to "er every station in Chicagra
of any consequence, when the Drake was
on the air, but out-of-fown stations as
well. In addition I am uble to report
that statie which was a somce of nuch
annoyance hefore, has been entively elimi-
nated <o far as T am able to observe.’
—I. 1. T., Chieago.

xn

ax

Michigan Gets California

=T have had KFI, Culifornia, several times
and go all over the 1. S, A, to Tortland.
Maine.  You have the goods. Tt is far
hetter for volume and tone o lowd speaker
than outside aerial.”"—. T. Mich.

SUBANTENNA is a
proved success. Fansin all
parts of the country write
glowing letters in praise
of it. Read in the adjoin-
ing‘left column what sev-
eral users say about
SUBANTENNA. Others write that

SUBANTENNA has completely rid them
of nterference nuisances that had always spoiled
even their local reception. Not only static, but arc-
light sputters, leaky power line crackles and a
host of other disturbing noises. So much sweeter
—s0 much better—does SUBANTENNA malke
local as well as distant reception; such a tre-
mendous improvement does it make in both the
winter and summer performance of any radio sect,
that no one, once he has used SUBANTENNA,
would ever go back to the old stvle aerial again.

CLOVERLEAF MFG. CO.

Chicago, Ill.

2715-E Canal St.,

, Out So Much STATIC and
Noise You Never Know They Exist

TRIAL OFFER

MAKE THIS CONVINCING TEST

Install SUBANTENNA. Leave your old aerial up.
Select a bad night when DX is almost impossible
with the ordinary aerial. Make a comparison sta-
tion for station, conuccting first your aerial. then
SUBANTENNA. If from stations that are just a
mess of jumbled noise with the old aerial, you don’t
get reception that rivals loeal in iwcctnesﬁ and clar-
ity the instant you switch to SUBANTENNA, this
test won't cost you even a single penny. Send

Coupon _at once for scientific explanation of SUB-
ANTENYA and for particulars of GUARANTEE
and FREE
\'O\V'

TRIAL OFFER, Send COUPON

LIP AND MAIL AT ONEI

Cloverleaf Mfg. Co., !
2715-E Canal St., Chicago. |
Tell me all ahout SUBANTENNA, your un- ]

I
|
i
| qualified. unconditional guarantee and vour
] FREE TRIAL OFFER.

|

!

]

1

NamMe ©.tiiveeatoivaaitncnavsaaroanssansaenn |
AdAress w.iveiiiieiieniiirncerannes cecanse !
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HEAR
ELECTRONS
JUMP!

‘Do clecrrons jump?
We calk about quadnil-
lions of them per second
leaping across from the
filament of the plate of
a Radiorron, when you
are lisrcning to a lec-
ture. But these parci-
cles are so tiny that no
microscope could make
them visible—not even
a thousand of them
clustered together!

Thcy cannot be scen.
But in one of the Radio-
tron laboratories there
is an interesting device
with which they can be
heard. A delicate am-

lifying system and 2a
r)udspc.xkgr do for the
ear what the micro-
scope cannot do for the
cye—they reveal the
actual existence of the
clectron. You hear ic
hit the chamber.

This device is but one
of many fascinating ma-
chines built in che lab-
oratories of ““pure sci-
ence’’ where research
carries forward our
knowledge of che vacu-
um tabe and its action.
When you buy an RCA
Radiotron, you havc
the benefit of this re-
scarch, in the fine per-
formance of the tube in
your set.

There is a Radiotron
for every purpose. Look
for the RCA mark to be
sure 1t Is genuine.

RADIO CORPORATION
OF AMERICA
New York Chicago
San Francisco

/

RCAW"P\(IletrOl’l
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