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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 _\\\}-.

LIGHT PULSE
OPPOSITE

'/ 72500 WIRES
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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
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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.
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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)
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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

Radio News for June, 1927

O\
\\\\k\\\\l']'/%///{f /

H

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.
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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
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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.

IR
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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
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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 |
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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 NO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>